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Public  Parks.  This  term  is  applied  to 
any  space,  whatever  its  area,  main- 
tained by  municipal,  state,  or  Fed- 
eral management  as  a  public  recre- 
ation place.  Public  parks  vary  in 
size  from  the  small  square  or  tri- 
angular enclosure  at  intersections  of  streets  to 
sudi  huge  reservations  as  Yellowstone  Park  in 
the  United  States.  Some  of  the  most  famous 
public  parks  are  Hyde  Park  in  London,  Cen- 
tral Park  in  New  York,  Fairmount  Park  in 
Philadelphia,^  and  the  Promenades  and  Gar- 
dens of  Paris. 

Public  parks  are  of  very  ancient  origin. 
Egypt,  Assyria,  Persia,  Greece,  and  Rome  had 
them  in  one  form  or  another.  In  the  earlier 
Middle  Ages,  with  the  decay  of  cities  and  the 

general  neglect  of  the  amenities  of  civilized 
fe,  public  parks  received  no  special  attention. 
Indeed,  they  were  not  needed.  In  more  mod- 
em times,  however,  every  country  has  prided 
itself  on  one  or  more  of  its  large  parks,  and 
«venr  dty  has  numbers  of  "squares.* 

Formerly  the  forest-like  park,  out  of  the 
way  and  often  remote  from  a  given  centre  of 
population,  was  much  desired.  London  has 
such  parks  still,  and  Fairmount  Park  and 
Yellowstone  Park  are  two  American  models 
of  forest-like  parks.  Paris,  on  the  other  hand, 
abounds  in  parks  that  are  nearer  or  at  the 
centre  of  the  city;  Central  Park  in  New  York 
is  a  typical  American  model  of  parks  where 
the  people  want'  them. 

Of  smaller  parks  there  is  no  end.  These 
are  usually  municipal  parks,  and  are  increase 
ing  in  number  yearly.  Frequently  a  city  bujrs 
a  lot  of  ground  and  converts  it  into  a  beauti- 
ful resting  place  where  grass  and  flowers 
attract  women  and  children.  Sometimes,  too, 
as  in  New  York,  playgrounds  are  also  provided. 
See  Parks  and  Parkmaking. 

Publicola.  piib-lTk'6-la,    Publius    Valerius, 
Roman    consul    and   general:    d.   between    503 
and  496  B.C.     He  is  stated  to  have  been  a  de- 
scendant of  a  nobje  Roman  family  and  was  pres- 
ent when  Lucretia  stabbed  herself.      He  was 
instrumental  in  the  expulsion  of  the  Tarquins, 
and  when  Collatinus  was  forced  to  resign  Va- 
lerius was  elected  consul  in  his  stead  in  con- 
junction with  Junius  Brutus.     When  the  Tar- 
quins,  aided  1^  the  Veientes,  moved  against 
Rome  in  509  B.C.  they  were  met  by  the  Romans 
under  the  two  consuls  and  defeated.     Brutus 
fell  in  the  battle  leaving  Valerius  sole  consul. 
On  the  return  of  Valenus  to  Rome  he  began 
the  erection  of  a  home  on  the  Velian  hill,  but 
perceiving  that  the  people  suspected  him  of  a 
desire  to  raise  himself  to  royal  power  he  had 
tiie  building   destroyed   and   his   Kctors   were 
ordered  to  lower  their  fasces  when  they  ap- 
peared before  the  people.     He  promulgated  a 
law  by  which   any  person   who  attempted  to 
usurp  kingly  power  might  be  killed  by  any  one, 
and  another  establishing  the  right  of  a  plebeian 
condemned  by  a  magistrate  to  apijeal  to  the 
people.    In  recognition  of  his  services  he  re- 
cejved   the    surname    Publicola,    "the    people's 
friend.'    He  was  three  times  re-elected  consul, 
conducted  the  expedition  of  Porsena,  and  with 
his  colleague  Titus  Lucretius  Tridpitinus  de- 


feated  the  Sabines  in  504.  His  death  is  placed 
by  some  in  the  following  year,  but  Niebuhr 
thinks  that  he  died  in  the  battle  at  Lake  Re- 
gillus  in  498  or  496.  Consult:  Niebuhr,  'His- 
tory of  Rome,>  Vol.  I.;  Cicero,  *De  Republica.' 

Publishing.  See  Amekican  Publishing; 
Book. 

Puck,  in  mediaeval  mythology,  a  celebrated 
fairy  whose  character  and  attributes  are  de- 
picted in  Shakespeare's  'Midsummer  Night's 
Dream.'  This  fairy  is  known  by  a  variety  of 
names,  as  Robin  Goodfellow  and  Friar  Rush  in 
England,  and  in  Germany  as  Knecht  Ruprecht; 
but  it  is  by  his  designation  of  Puck  that  he  is 
most  generally  known  in  England,  Germany, 
and  the  more  northern  nations.  He  was  the 
chief  of  the  domestic  tribe  of  fairies,  or 
''brownies,*  as  they  are  called  in  Scotland ;  and 
innumerable  stories  are  told  of  his  nocturnal 
exploits. 

PuA    See  Pood. 

Pudding-berries,  the  berries  of  the  Cana- 
dian dogwood  (Cornus  canadensis),  common 
throughout  North  America.     See  E>ogwood. 

Puddingstone.    See  Conglomerate. 

Puebla,  La,  la  pwSb'la,  Mexico,  a  State  of 
the  Republic  and  its  capital  city.  The  State  of 
La  Puebla  in  the  central  plateau  of  the  Ana- 
huac  has  Vera  Cruz  to  the  north  and  west  of  it, 
Oaxaca  to  the  south,  Guerrero  to  the  southwest, 
and  Morelos,  Mexico,  TIaxcala,  and  Hidalgo  to 
the  west.    See  Mexico  —  State  of. 

Puebla,  Mexico,  _  (originally  called  Puebla 
de  los  Angeles),  capital  of  the  State  of  the  same 
name ;  1 16  miles  east  of  the  City  of  Mexico  by 
the  Mexidan  railway,  but  considerably  less  than 
100  miles  in  a  straight  line;  altitude  over  7,000 
feet  above  the  sea.  The  climate  is  most  agree- 
able, the  maximum  temperature  being  84°  in 
summer  and  75*  in  winter.  The  peaks  Popo- 
catepetl and  Ixtacdhuatl  are  only  about  25  miles 
distant,  and  those  of  Orizaba  and  Malinche  are 
in  plain  view.  Three  steam  railways, — ^the 
Mexican,  the  Mexican  Southern  and  the  Inter- 
oceanic,  and  a  street  railway  which  will  soon 
be  electrified,  supply  transportation.  Straw 
hats,  leather  goods  and  numerous  other  articles 
are  manufactured  in  considerable  quantities,  and 
in  the  immediate  vidnity  are  several  large  cot- 
ton mills.  Near  by  are  the  famous  onyx  quar> 
ries  which  have  for  many  years  sui>plied  great 
quantities  of  beautiful  onjoc  to  Mexico  and  the 
United  States.  A  manufactory  in  the  dfty 
makes  of  the  product  of  these  quarries  an  end- 
less variety  of  useful  or  ornamental  objects, 
from  store  and_  saloon  fixtures,  table  tops  and 
wash  basins  to  imitations  of  every  fruit  kno*m 
in  the  country.  The  bankinj^  fadlities  of  the 
dty  are  supplied  by  the  Oriental  Bank,  with 
$6,000,000  capital,  and  branches  of  the  Natio»ial 
Bank  and  Bank  of  London  &  Mexico,  of  Mex- 
ico City.  The  dty  is  noted  for  its  many 
churches,  clean  streets,  substantial  business  edi- 
fices and  grand  Cathedral,  which  was  almost 
150  years  in  building,  is  323  feet  long,  loi  feet 
wide  and  80  feet  from  floor  to  roof. 
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The  educational  institutions  besides  the 
Primary  and  High  Schools,  are  the  State  Col- 
lege, School  of  Medicine,  Normal  School  for 
Men,  Norma  School  for  Women,  Normal 
School  of  Arts,  Academy  for  Belles  Arts,  and 
Hospicio  for  the  education  of  children.  There 
are  three  public  libraries  with  a  total  of  78,000 
volumes,  a  museum  of  archxology,  an  art  gal- 
lery, an  observatory,  a  market  hall,  sulphur 
baths,  a  general  hospital  founded  in  1658,  and 
a  maternity  hospital,  state  hospital  for  both 
sexes,  hospital  for  the  insane,  children's  hos- 
pital, military  hospital,  Interoceanic  Railway 
Hospital  and  Spanish  Beneficiary  Hospital. 
The  Palace  of  the  state  government,  which  was 
recently  greatly  extended  and  improved  and 
which  faces  the  principal  park  or  zocolo  is  one 
of  the  notable  buildings  of  the  city.  The  ex- 
tensive and  very  beautiful  Alameda  is  a  most 
attractive  spot,  and  contains  a  monument 
erected  in  1898  in  honor  of  Mexico's  liberators, 
and  the  monument  to  General  Nicolas  Bravo. 
There  are  also  the  French-Mexican  monument 
erected  by  the  French  colony  in  1902,  and  the 
equestrienne  statute  of  General  Zaragoza,  which 
surmounts  a  fine  monument  erected  at  the  foot 
of  the  hill  of  Guadalupe.  In  the  Government 
Palace  is  a  most  interesting  collection  of  his- 
toric paintings  and  a  library  of  28,000  volumes. 
The  zocolo  or  central  park  of  the  city  is  artistic- 
aljy  laid  out  in  vine  and  foilage  covered  walks, 
with  fountains  and  statues  here  and  there,  and 
numerous  small  plazas  supply  needed  breathing 
spots.  There  are  two  theatres.  Since  1532,  in 
which  year  the  royal  sanction  was  given  to  form 
a  settlement  here,  Puebla  has  occupied  second 
place_  among  all  the  cities  of  the  land,  com- 
mercially, spiritually  and  in  population,  until 
very  recently,  when  Guadalajara  forged  ahead 
in  population  and  material  development  gen- 
erally. 

The  city  of  Puebla  was  founded  in  1532  by 
the  Franciscans,  and  is  considered  the  military 
key  to  the  capital  of  the  republic.  It  was 
captured  by  the  French  in  1863  and  recovered 
by  the  Republican  forces  under  General  (now 
President)  Diaz,  in  1867.  Tradition  asserts 
that  when  Cortez  came  he  found  a  city  of  300.- 
000  inhabitants,  400  temples  and  a  legion  of 
priests,  six  miles  distant  from  Puebla,  where 
now  is  the  famous  Pyramid  of  Cholula ;  and 
that  the  Aztecs  came  there  in  great  numbers 
to  worship  and  offer  up  human  sacrifices.  Pop. 
about  100,000. 

Pueblo,  pwcb'16,  Colo.,  city,  county-seat 
of  Pueblo  County;  on  both  sides  of  the  Arkan- 
sas River,  at  the  month  of  Fountain  Creek,  and 
on  the  Atchison,  T.  &  S.  F.,  the  Colorado  &  S., 
the  Denver  &  R.  G.,  the  Missouri  Pacific,  and 
the  Chicago,  R.  I.  &  P.  R.  R.'s ;  about  122  miles 
south  by  east  of  Denver.  Within  its  corporate 
limits  are  several  villages:  North  Pueblo,  Cen- 
tral Pueblo,_  South  Pueblo,  and  Bessemer.  It 
is  in  a  basin  on  the  eastern  foot-hills  of  the 
Rocky  Mountains.  A  temporary  Mormon  set- 
tlement was  located  here  in  1846,  and  a  trading 
post  was  established  in  1850.  In  1854  the  Ute 
Indians  massacred  the  residents  of  the  post. 
In  1859  the  present  city  was  laid  out,  and  in 
1873  it  was  chartered  as  a  city.  "The  region  of 
country  east  is  largely  devoted  to  agriculture 
and  stock  raising.     In  the  vicinity  of  the  city 


are  extensive  coal  and  oil  fields,  and  deposits  of 
limestone  and  iron  ore.  The  silver  and  copper 
ores  are  brought  a  considerable  distance  to  the^ 
smelters  of  Pueblo;  and  lead,  gold,  and  zinc 
are  here  prepared  for  the  metals  of  commerce. 
The  iron  and  steel  industries  have  become  quite 
extensive.  The  Colorado  Fuel  and  Iron  Com- 
pany (steel  plant)  have  (1904)  6,300  employeesi 
the  railroad  car-shops  and  yards,  2,500  em- 
ployees; the  smelters,  3,200;  the  foundries  and 
other  manufactories,  6,000.  In  1903  there  was 
invested  in  manufacturing  industries,  a  capital 
of  about  $13,000,000,  and  the  products  were 
about  $32,000,000,  of  which  amount  nearly  two 
thirds  was  the  product  of  the  lead  smelling  and 
refining. 

The  principal  public  institutions  are  the  State 
Insane  Asylum,  Saint  Mary's  Hospital  and  San- 
atorium (1,000  patients  annually),  Minnieque 
Hospital  (cost  $300,000),  and  small  private  san- 
atoriums.  There  are  two  systems  of  public 
schools,  one  on  each  side  of  the  river ;  two  high 
schools,  public  and  parish  schools  (14,000 
school  children),  Loretto  Academy,  the  Mc- 
Clellan  public  library  with  14,000  volumes,  law 
libraries,  school  libraries,  and  the  State  Mineral 
Palace  and  Park.  A  complete  collection  of  the 
minerals  of  Colorado  are  in  the  Mineral  Palace. 
The  five  banks  have  a  combined  capital  of 
$800,000  and  deposits  of  $10,000,000.  The  gov- 
ernment is  administered  under  a  charter  of  1887 
which  provides  for  a  ma>or  who  holds  office 
two  years,  and  a  council  of  eight  incmbers.  The 
council  confirms  the  mayor's  apoointments  and 
elects  the  police  judge,  city  physician,  and  the 
members  of  the  fire  department.  The  treasurer, 
clerk,  engineer,  and  auditor  are  elected  by  the 
people.  The  city  owns  and  operates  one  system 
of  waterworks,  and  another  is  owned  by  a 
private  corporation.  The  larj;e  majority  of  the 
population  are  native-born  Americans;  about 
2,000  are  Italians;  1,000  are  Austrians,  and  1,500 
are  colored.  Pop.  (1890)  24,558;  (1900)  28,157; 
(1910)  44,395,  an  increase  during  the  last  decade 
of  57-7  per  cent.  e.  W.  Poerre, 

Secretary  Business  Men's  Association. 

Pueblo  Indians  (Spanish,  "town,"  "vil- 
lage"; hence  Pueblos,  "villagers"),  a  group  of 
sedentary  agricultural  tribes  comprising  the 
Tanoan,  Keresan  or  Queres,  and  Zunian  lin- 
guistic stocks  in  New  Mexico,  and  the  Hopi  or 
Moqui  of  the  Shoshonean  stock  in  northeastern 
Arizona.  There  are  also  some  Mexicanizcd 
remnants  of  the  Tanoan  stock  on  the  Rio 
Grande  below  El  Paso,  in  Texas,  and  Chi- 
huahua. For  details  see  under  the  above  stock 
names. 

Physical  Characters. — Disregarding  those  who 
have  been  more  or  less  affected  by  Spanish  con- 
tact, the  Pueblo  Indians  are  generally  small  in 
stature,  particularly  the  women,  some  of  whom 
are  quite  diminutive.  After  marriage  the  latter 
frequently  become  stout,  but  obesity  is  rare. 
The  men  are  a  rich  brown  in  color,  not  so  dark 
nor  so  reddish  as  their  Navaho  neighbors.  The 
women  are  lighter,  many  of  them  being  of  a 
fine  olive  tint,  which,  with  regular  features  and 
often  with  eyes  almost  oriental  in  type,  make 
them  decidedly  comely.  Albinism  is  common 
among  the  Hopis  and  Zufiis,  those  of  the  latter 
tribe  averaging  one  in  200.    The  hair  is  thicks 
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black,  and  glossy.  That  of  the  men  is  cut 
•terrace  fashion,"  that  is,  banged  across  the 
forehead,  cut  horizontally  at  the  sides  on  a  line 
with  the  chin,  and  allowed  to  grow  to  full  length 
behind,  but  knotted  and  tied  into  a  short  queue. 
This  is  probably  the  more  primitive  style  of  hair 
dressing,  but  it  now  varies  more  or  less  with 
the  tribe.  The  front  hair  of  the  women  is  cut 
level  with  the  chin,  parted  laterally,  and  allowed 
to  fall  over  the  face,  necessitating  continual 
brushing  aside  with  the  hand  to  permit  them  to 
see.  The  unmarried  Hopi  girls  retain  the  primi- 
tive method  of  wearing  the  hair,  after  reaching 
puberty,  in  large  whorls  over  the  ears. 

Dress. —  The  costume  of  the  men,  now  largely 
superseded  by  the  clothing  of  civilization, 
consisted  of  a  shirt,  a  poncho-like  coat  formed  of 
a  squarish  piece  with  a  hole  in  the  middle  for 
the  head,  and  sewed  down  the  sides,  with  partly 
open  sleeves;  a  pair  of  loose  trousers  reaching 
below  the  knees,  open  half-way  up  the  outer 
sides  and  fastened  with  a  belt;  footless  stock- 
ings, leggings,  garters,  moccasins  or  sandals, 
breechcloth,  headband,  hairband,  and  blanket. 
Dressed  skin  or  native  cotton  formed  the  chief 
materials  from  which  their  costumes  were  made, 
but  these  gave  place  largely  to  woolen  articles 
after  the  introduction  of  sheep  by  the  Spaniards. 
The  woolen  blanket  of  later  times  was  prob- 
ably preceded  by  a  robe  made  of  strips  of  rabbit 
or  wildcat  skin  coarsely  woven  or  plaited  to- 
gether. Yucca  strips,  feathers,  and  even  human 
hair  also  formed  raw  materials  for  clothing. 
The  typical  dress  of  the  women  consisted  of  a 
skirt  of  skin  or  cotton  (now  of  wool)  reaching 
from  the  neck  to  below  the  knees,  and  girded 
with  a  belt,  the  right  arm  and  shoulder  being 
liare;  a  manta  hanging  loosely  from  the  neck 
and  down  behind  or  thrown  over  _  the  head ; 
stockings,  buckskin  leggings,  consisting  usually 
of  an  entire  skin  wrapped  many  times  around 
the  calf,  and  sandals  or  moccasins,  to  which 
latter  the  leggings  were  attached.  Among  some 
of  the  Rio  Grande  Pueblos  the  women  wear  soft 
buckskin  boots  instead  of  the  cumbersome  leg- 
wrappings.  Necklaces  of  seashell  and  tur- 
quoise beads  and  pendants,  ear-tablets,  bracelets, 
and  other  ornaments  were  worn  by  both  men 
and  women,  but  the  shell  necklaces  of  the  latter 
have  been  superseded  by  those  of  silver.  Leather 
belts  strung  with  large  silver  disks  and  silver- 
mounted  wristguards  are  now  worn  by  the  men 
who  can  afford  them.  Excepting  the  moccasins 
and  leggings,  skin  has  largely  passed  out  of 
use  for  clothing,  cheap  cotton  prints  and  a 
woolen  blanket  being  almost  exclusively  em- 
ployed by  the  men. 

Houses. —  The  typical  pueblo  is  a  many-celled, 
communal,  defensive  structure  of  several  stories, 
opCTiing  on  one  or  more  courts  or  plazas  in 
which  dances  and  other  ceremonies  are  per- 
formed. When  the  pueblo  enclosed  a  single 
court,  the  outer  wall  was  usually  the  highest, 
and  was  pierced  with  only  small  openings,  or 
port-holes,  to  afford  a  view  of  the  surrounding 
country.  A  slight  elevation^  was  usually  pre- 
ferred, but  there  are  many  instances  in  which 
the  site  is  a  lofty  mesa  or  a  level  plain,  while 
other  dwellings  were  built  in  natural  recesses 
in  the  rocky  walls  of  canons  or  cliffs,  hence 
their  popular  designation,  cliff-dwellings.  The 
site  therefore  depended  on  accessibility  to  water, 
to  cultivable  fields,  or  to  the  necessity  for  de- 


fense against  enemies.  Both  rounded  or 
polygonal  structures  were  common,  while  some 
pueblos  were  semicircular  in  ground-plan,  with 
a  high  rear  wall  and  with  the  houses  arranged 
in  terraces,  the  tiers  of  dwellings  successively  re- 
treating so  that  the  roof  of  the  lower  formed 
the  means  of  access  as  well  as  the  "front  yard" 
of  the  tier  next  above,  and  so  on  to  the  sixth  or 
seventh  story.  The  ground  tier  usually  con- 
tained only  small  wall  openings,  access  being 
gained  by  mtons  of  a  movable  ladder  to  the 
roof,  which  was  provided  with  a  hatchway. 
Most  of  the  pueblos  still  follow  this  ancient 
form,  but  there  are  now  but  few  whose  ground- 
floor  houses  are  not  provided  with  doors  and 
windows.  Sometimes  forming  a  part  of  and 
sometimes  detached  from  the  main  house  cluster, 
are  chambers,  wholly  or  partly  under  ground 
and  usually  circular,  used  as  gathering  places 
and  sleeping  apartments  by  the  men,  and  still 
employed  for  ceremonies  and  tribal  councils. 
The  fireplace  was  in  the  centre,  the  smoke  escap- 
ing through  the  hatchway;  so  hot  did  these 
kivas  become  that  the  Spaniards  likened  them  to 
stoves,  hence  their  still  popular  name,  "estufas.* 
The  structural  materials  depended  largely  on 
the  immediate  supply.  Slabs  of  sandstone  being 
abundant,  were  commonly  used ;  they  were  some- 
times neatly  pecked  and  laid  in  adobe  mortar 
or  chinked  with  spalls,  and  although  joints  in 
the  masonry  were  not  "broken,"  the  result  was 
frequently  a  marvelously  straight  and  strong 
wall  that  has  stood  the  ravages  of  centuries.  Pis7 
construction  was  also  employed  in  massive  build- 
ings, such  as  Casa  Grande  in  southern  Arizona. 
Molded  adobe  bricks,  now  so  commonly  used, 
were  not  made  in  pre-Spanish  times,  but  balls 
of  mud  mixed  with  ashes  and  sage,  and  dried, 
were  in  vogue  as  a  building  material  in  pre- 
historic times.  The  roofs  of  the  houses  consist 
usually  of  pine  or  Cottonwood  beams,  with 
light  poles  laid  transversely,  which  in  turn 
were  covered  with  brush-grass,  and  adobe  mud, 
well  tamped.  The  introduction  of  the  horse, 
which  permitted  the  transportation  of  heavy 
roof  beams,  seems  to  have  had  a  decided  influ- 
ence in  increasing  the  size  of  the  rooms,  the 
compartments  of  the  ancient  structures  being 
usually  mere  cells.  Flakes  of  selenite  were 
pieced  _  together  for  window  panes,  but  these 
have  given  way  to  stock  frames  purchased  from 
the  white  traders,  while  the  corner  fireplace  and 
chimney  have  been  substituted  for  the  central 
fire  pit,  except  in  the  kivas. 

Industries. —  As  they  are  sedentary  tribes,  the 
Pueblos  are  agriculturists,  their  principal  crops 
being  corn,  squashes,  beans,  and  onions,  to  which 
were  added  wheat,  watermelons,  cantaloupes, 
grapes,  peaches,  etc.,  on  the  advent  of  the  Span- 
iards. Com  is  prepared  in  very  many  ways,  and 
wild  fruits  form  a  not  unimportant  part  of  the 
Pueblo  pabulum.  Their  meat  supply  was  gained 
mainly  through  communal  hunting,  the  mountains 
supplying  bear,  deer,  antelope,  and  elk,  while 
the  valleys  and  caiions  abounded  in  jack-rabbits, 
cottontails,  prairie-dogs,  wild  turkeys,  quails, 
doves,  etc.  The  buffalo  was  probably  hunted  to 
some  extent  by  the  Rio  Grande  Pueblos,  who 
also  conducted  a  brisk  trade  with  the  Plains 
tribes  up  to  25  years  ago.  For  religious  rea- 
sons, fish  was  probably  universally  tabooed, 
water,  on  which  everything  depends,  being  a 
sacred  element.    The  turkey  was  domesticated. 


Digitized  by 


Google 


PUERPERAL  ECLAMPSIA 


and  eagles  were  and  still  are  kept  in  captivity 
for  their  feathers.  Cattle,  sheep,  goats,  horses, 
and  asses,  which  now  form  such  an  important 
part  in  the  Pueblo  economy,  were  unknown  be- 
fore the  Spaniards  went  among  them.  The 
Pueblos  are  a  provident  people,  their  reserve  food 
supply  usually  being  sufficient  for  a  year's  use, 
thus  succoring  them  in  event  of  drought.  Most 
of  their  agriculture  is  conducted  by  means  of 
irrigation,  although  patches  of  corn,  melons, 
squashes,  etc.,  and  small  peach  orchards  are 
otherwise  successfully  cultivated  in  favorable 
localities.  The  Hopis  raised  large  qu&ntities  of 
cotton,  which  they  wove  _  into  garments  and 
traded  with  other  tribes;  indeed  they  are  still 
the  leading  cotton  weavers  among  the  Pueblos, 
the  industry  probably  having  been  introduced 
by  clans  from  the  far  south.  The  Hopis  and 
Zuiiis  also  weave  excellent  blankets,  sashes, 
dresses,  garters,  etc.,  of  wool,  and  a  few  of  the 
Zuni  men  arc  expert  silversmiths.  The  basket 
trays  of  the  Hopis  are  noteworthy,  although  the 
art  has  greatly  declined  since  the  introduction  of 
aniline  dyes.  Some  of  the  other  Pueblos  make 
a  coarse  basket  for  domestic  use.  As  potters  the 
Pueblos  are  far  in  advance  pf  all  other  Indians 
north  of  Mexico:  purely  primitive  methods  are 
still  employed  and  the  decorative  motive  is  gen- 
erally symbolic,  intricate,  and  pleasing. 

Social  and  Religious. —  All  the  Pueblo  tribes 
are  composed  of  numerous  clans,  named  after 
some  animal,  plant,  or  other  natural  object,  and 
grouped  into  phratries.  Maternal  descent  is  rec- 
ognized, that  is,  the  children  belong  to  the  clan 
of  the  mother.  Marriage,  which  is  not  allowed 
between  members  of  the  same  clan,  is  generally 
effected  by  mutual  consent  of  the  contracting 
couple  and  their  parents,  and  is  sealed  after  an 
exchange  of  gifts  and  a  simple  primitive  cere- 
mony; the  vow,  however,  is  not  very  binding, 
and  divorce  is  merely  a  matter  of  mutual  agree- 
ment, the  offspring,  if  any,  invariably  belonging 
to  the  mother.  The  status  of  the  Pueblo  woman 
is  high;  she  owns  the  house  and  its_ furniture, 
while  it  is  the  husband's  duty  to  provide  for  his 
family  and  he  frequently  makes  his  wife's  clothes. 
The  dead  were  formerly  buried  in  the  houses  or 
beyond  the  house  walls,  according  to  the  priestly 
standing  of  the  deceased ;  now,  however,  the 
dead  are  buried  in  a  common  cemetery  in  front 
of  the  Catholic  Church,  except  among  the  Hopis, 
■who  deposit  their  dead  in  crevices  in  the  rocks. 
"The  social  and  religious  organization  of  most 
of  the  Pueblos  was  considerably  affected  by  the 
Spanish  missionary  and  civil  authorities,  and 
among  all  the  tribes  except  the  Hopis  a  civil 
governor  and  other  officers  are  now  annually 
elected,  although  their  power  in  some  instances 
is  only  nominal.  Originally  the  "religious  and 
social  organization  was  inseparable:  each  clan 
bad  its  priest  or  priest-chief,  while  both  the 
internal  and  the  external  affairs  of  the  tribe, 
where  they  affected  the  complicated  and  far- 
reaching  religious  organization,  were  controlled 
by  a  priesthood.  There  were  also  other  socio- 
religious  societies,  grouped  according  to  the 
several  regions  —  north,  south,  east,  west,  upper, 
and  lower  —  some  of  which  assumed  control 
over  certain  affairs  in  winter,  others  in  summer. 
The  members  of  these,  societies,  where  they  still 
exist,  are  the  medicine-men  of  the  tribe,  some  of 
whose  functions  are  the  prevention  as  well  as  the 
cure  of  disease,  the  regulation  of  the  communal 


hunts,  the  extermination  of  witchcraft,  etc., 
and  the  intermediation  between  the  tribesmen  and 
the  many  nature  gods  which  form  the  Pueblo 
pantheon.  Communication  with  these  nature 
powers  was  and  is  still  conducted  by  means  of 
secret  or  open  ceremonies,  consisting  of  the  de- 
positing of  prayer-sticks,  chants,  dances,  sacri- 
fices, pantomime,  masquerade,  the  recital  of 
rituals,  etc. 

History. —  From  the  Pueblo  tribes  which  have 
been  more  intimately  studied  it  has  been  learned 
that  they  consist  of  many  small  accretions  from 
various  stocks  and  from  many  localities,  which 
left  their  former  homes  on  account  of  drought 
and  the  consequent  failure  of  crops,  through 
superstition,  the  depredations  of  enemies,  etc. 
The  migrations  of  these  component  clans  or 
parts 'of  clans  were  sometimes  very  slow,  many 
years  being  consumed  in  their  journeyings  and 
village  after  village  being  successively  built,  oc- 
cupied, and  abandoned  before  the  final  settle- 
ment was  made.  Thus  are  many  of  the  ruins  of 
Arizona,  New  Mexico,  Colorado,  and  Utah  ac- 
counted for.  The  nuclei^  of  the  various  Pueblo 
tribes,  however,  had  their  traditional  origin  in 
the  north,  at  a  place  called  Sipapu,  where  they 
are  supposed  to  return  after  death,  and  which  is 
symbolically  represented  by  an  opening  in  the 
floor  of  the  ceremonial  chambers,  ia  front  of 
the  altars  erected  during  religious  rites. 

Indefinite  knowledge  of  a  populous  region  in 
the  north  was  gained  by  the  Spaniards  in  Mexico 
early  in  the  i6th  century,  and  led  first  to  the 
journey  in  1539  of  Fray  Marcos  de  Niza  to  the 
*Seven  Cities  of  Cibola,"  the  present  Zuni,  fol- 
lowed a  year  later  by  the  expedition  under 
Coronado.  This  was  the  first  direct  contact  of 
the  Pueblo  Indians  with  the  whites.  For  the 
successive  Spanish  expeditions  and  the  later 
history  of  the  Pueblos,  see  New  Mexico,  and 
also  the  subjects  mentioned  below. 

Population. —  At  the  time  of  Coronado's  visit 
the  Pueblo  tribes  were  said  to  inhabit  66  villages 
and  to  number  20,000  men,  but  it  is  doubtful 
if  the  entire  population  exceeded  this  estimate. 
With  the  exception  of  Acoma  and  Isleta  none 
of  the  28  pueblos  now  existing  occupy  their  i6th 
century  sites,  the  remainder  having  been  forced 
into  new  locations  chiefly  during  the  reconquest 
of  New  Mexico  after  the  Pueblo  revolt  of  1680. 
The  present  aggregate  population  of  the  28  vil- 
lages is  10,259.  For  their  distribution  see 
QuERES,  Shoshonean,  Tanoak,  and  Zunian. 

F.  W.  Hodge, 
Smithsonian  Institution. 

Puer'peral  Eclampsia,  a  form  of  eclampsia 
occurring  in  pregnant  women,  usually  arising 
from  blood-poisoning  and  often  fatal.  The  ex- 
citing causes  may  be  many,  but  some  form  of  in- 
creased irritability  of  the  nervous  system  is  one 
of  the  most  important  features  of  the  condition. 
"The  symptoms  come  on  suddenly,  or  following 
a  headache,  with  irritability,  and  perhaps  slight 
impairment  of  sight  or  hearing,  or  with  vomit- 
ing. Convulsions  of  an  epileptic,  hysterical,  or 
apoplectic  variety  constitute  the  main  symptom. 
These  convulsions  may  last  for  from  one  to  five 
minutes,  and  are  usually  accompanied  by  un- 
consciousness. They  recur  sometimes  at  very 
short  intervals,  most  frequently  hourly,  and 
many  vary  from  10  to  30  or  more  in  a  day. 
Such  convulsive  seizures  are  always  serious  t<r 
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PUERPERAL  FEVER—  PUERTO  PRINCIPE 


botb  mother  and  child,  and  prompt  emptying  of 
the  uterus  is  the  main  remedy  to  be  employed. 

Puerperal  Fever,  an  infectious  disease  of 
women  occurring  shortly  after  childbirth,  or 
following  a  miscarriage,  accidental  or  induced. 
It  is  caused  by  a  micro-organism,  usually  a  bac- 
terium {Streptococcus),  and  is  communicated  by 
contact  with  unclean  hands,  instruments,  or 
clothing  which  may  have  brought  the  infection, 
just  before,  during,  or  after  the  birth  of  the 
foetusk  Only  in  the  rarest  of  instances  does  it 
occur  when  due  precautions  as  to  absolute  sur- 
gical cleanliness  have  been  observed.  It  usually 
begins  within  a  week  after  the  termination  of 
pregnancy,  ordinarily  from  the  third  to  fifth 
day,  and  is  attended  with  acute  inflammation  of 
the  reproductive  organs,  and  with  septic  infec- 
tion of  the  blood  and  body  at  large.  It  is  always 
an  infection  from  without,  and  is  preventable 
by  rigid  aseptic  midwifery.  The  symptoms  will 
vary  very  widely  according  to  the  infecting  or- 
ganism and  the  severity  of  the  infection.  A 
slight  amount  of  fever  and  some  local  extension 
of  tenderness  may  be  the  only  symptoms  present 
in  mild  cases.  In  septicemic  cases  there  is 
usually  a  decided  chill  about  the  third  or  fourth 
day,  and  is  attended  with  acute  inflammation  of 
102  ,  103°,  104°,  105°  F.  with  general  depression 
and  rapid  pulse.  The  temperature  usually  re- 
mains high  and  then  suddenly  drops  as  the 
patient  recovers.  In  the  severest  cases,  the 
pyaemic  infections,  the  blood-current  becomes 
infected ;  chills,  temperature,  sweats,  occur  and 
recur,  and  the  patient  usually  dies.  The  treat- 
ment is  purely  medical,  sometimes  surgical,  and 
needs  the  skilled  physician  and  nurse.  Preven- 
tion is  the  demand  of  the  modern  woman,  and 
she  is  entitled  to  it.  Unskilled  and  dirty  mid- 
wives,  unclean  doctors,  and  abortionists  are  re-' 
sponsible  for  practically  all  of  the  deaths  due  to 
childbed  fever. 

Puerto  Cabello,  pwar'to  ka-bel'yo,  Vene- 
2uela,  port  and  capital  of  the  state  of  Carabobo, 
on  a  low  peninsula  jutting  into  the  Caribbean 
Sea  and  forming  one  of  the  finest  harbors  in  the 
world.  A  lighthouse  and  fortifications  protect 
the  entry.  Railroads  connect  the  city  with 
Valencia,  22  miles  southeast,  and  with  Caracas, 
78  miles  east.  German  commercial  interests 
here  are  strong.  The  exports  are  coffee  (six 
sevenths  of  the  whole),  cacao,  skins,  cinchona, 
oxen,  sugar,  cotton,  and  some  copper  ore.  The 
city  was  the  last  stronghold  of  the  Spanish 
( 1823)  ;  it  was  blockaded  by  the  German  and 
British  fleets  in  1902-3,  as  the  most  valuable  port 
of  entry  and  the  best  place  to  collect  their  claims 
on  Venezuela.    Pop.  (est.)  14,000. 

Puerto  La  Mar,  la  mar.      See  Cobija. 

Puerto  Plata,  pla'ta,  Santo  Domingo,  port 
of  the  Dominican  Republic  on  the  north  side  of 
the  island  of  Haiti.  The  entrance  to  the  harbor 
is  extremely  narrow :  steamship  lines  connect 
with  Europe,  Saint  Thomas  and  Havana,  and  it 
is  connected  by  rail  with  Santiago  de  los  Cabal- 
leros. 

Industries. —  Puerto  Plata  is  the  export  town 
of  the  rich  tobacco,  su(?ar,  and  coflfee  planta- 
tions in  the  interior  of  the  island,  and  the  an- 
nual trade  amounts  to  $1,500,000.  There  are  sev- 
eral valuable  coal  mines  nearby  and  there  is  also 
an  extensive  trade  in  mahogany. 

Public  Buildings,  etc. —  A   white  cheesebox 


fort,  a  relic  of  the  buccaneers,  situated  upon  a 
small  promontory,  is  the  only  defense  of  the 
town.  On  one  side  is  the  new  jail,  on  the  other 
the  barracks.  There  is  the  Commercial  Club,  for 
the  older  people,  which  has  a  library  of  1,000 
volumes,  and  the  young  men  and  young  women 
have  clubs,  occupying  commodious  buildings. 
The  houses  are  of  modern  wood  and  galvanized 
iron  construction,  neatly  painted ;  the  streets 
are  straight,  clean,  macadamized  and  curbed; 
and  the  sidewalks  are  of  stone  flagging. 

Schools. — The  school  system  is  modern  and 
consists  of  two  kindergartens,  in  charge  of 
trained  teachers,  two  boys'  and  two  girls'  pri- 
mary schools,  two  normal  schools  and  15  private 
schools,  assisted  by  the  municipality,  some  of 
them  teaching  English  and  all  planned  to  do  so. 

Government. —  Municipal  authority  is  vested 
in  a  mayor  and  common  council,  elected  by  the 
people,  the  mayor  being  president  of  the  coun- 
cil. The  city  has  a  police  department,  a  school 
board,  and  is  the  only  city  on  the  island  having 
a  street  cleaning  department ;  it  is  well  lighted 
and  has  waterworks.  The  city  debt  is  but  $5,000 ; 
the  annual  budget  is  about  $40,000,  of  which  one 
third  is  spent  for  education. 

History,  Population,  etc. —  The  town  was  set- 
tled in  the  first  decade  of  the  i6th  century  by 
Spaniards.  About  30  per  cent  of  the  population 
speak  English. 

Puerto  Principe,  pren'se-pa,  Cuba,  (i) 
to^n,  capital  of  the  province  of  Puerto  Principe ; 
170  miles  northwest  of  the  city  of  Santiago  de 
Cuba.  It  was  originally  founded  in  1515  at  Nue- 
vitas,  the  site  of  an  old  Indian  village,  on  the 
northern  coast,  but  was  moved  to  its  present  site 
in  1516.  For  a  time  after  1800  it  was  the  seat 
of  government  for  the  Spanish  West  Indies, 
and  until  the  end  of  Spanish  rule  was  an  impor- 
tant military  post.  It  is  the  largest  inland  city 
of  the  island,  and  is  connected  with  its  port, 
Nuevitas,  by  railroad.  It  is  the  centre  of  a  cat- 
tle-raising district,  and  exports  cattle,  hides,  etc. ; 
sugar  also  is  cultivated  somewhat  in  the  vicinity 
and  exported.  The  town  is  very  mediaeval  in 
appearance,  the  streets  are  narrow,  and  the 
houses  old ;  during  the  American  occupation 
artesian  wells  were  bored  to  obtain  a  pure  water 
supply,  the  streets  were  repaired,  a  good  drain- 
age system  introduced,  and  buildings  for  schools 
remodeled. 

(2)  Province,  east  of  the  centre  of  the  island, 
bounded  on  the  east  by  Santiago  de  Cuba,  and 
on  the  west  by  Santa  Clara;  area  11,000  square 
miles.  The  north  of  the  province  is  mountain- 
ous, the  most  of  the  surface  being  high  table- 
land affording  excellent  pasturage.  The  chief 
industry  is  cattle  raising,  which  though  it  dete- 
riorated during  the  war,  is  being  rapidly  re- 
vived, and  the  number  of  cattle  largely 
increased;  the  finest  horses  on  the  island  are 
also  raised  here.  The  province  is  also  well 
wooded,  and  lumbering  is  an  important  indus- 
try; the  minerals  include  iron,  copper,  and 
asphalt,  all  of  which  are  mined  to  some  extent, 
asphalt  being  of  the  most  commercial  impor- 
tance. General  agriculture  is  carried  on  mostly 
in  the  vicinity  of  the  town  of  Puerto  Principe, 
and  its  port,  Nuevitas ;  sugar  is  the  most  impor- 
tant agricultural  product.  The  province  was  a 
centre  of  the  insurrectionary  movement,  and 
Cubitas  in  the  northern  part  was  the  seat  of  the 
insurgent  government  in  1896-8.     Puerto  Prin' 
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ripe  is  the  second  province  of  Cuba  in  size  but 
is  least  densely  populated. 

Puerto  Real,  ra-al',  Spain,  a  seaport  in  the 
province  of  Cadiz;  on  the  Bay  of  Cadiz;  seven 
miles  east  of  the  city  of  Cadiz.  The  greater 
part  of  the  town  is  modern,  on  the  site  of  Portus 
Gaditanus,  an  old  Roman  place.  It  has  consid- 
erable manufacturing;  the  chief  products  are 
leather,  pottery,  linen  goods,  cements,  vermicelli, 
and  starch.  It  has  a  good  harbor  and  an  ex- 
tensive trade;  the  chief  exports  are  salt,  fruit, 
and  manufactures. 

Puerto  Rico,  re'ko.     See'  Porto  Rico. 

Puerto  de  Santa  Maria,  da  san'ta  ma-re'a 
(Port  Saint  Mary),  Spain,  city  in  Andalusia, 
in  the  province  of  Cadiz  and  seven  miles  north- 
east of  the  city  of  Cadiz ;  on  the  Guadalete,  near 
its  mouth  in  the  Bay  of  Cadiz.  It  is  on  the  rail- 
way from  Seville  to  Cadiz.  It  has  a  town-house ; 
theatre;  a  bull-ring,  where  was  given  the  grand 
bull-fight  to  the  Duke  of  Wellington,  described 
by  Lord  Byron;  five  promenades,  one  of  them 
planted  with  orange  and  other  trees;  infantry 
and  cavalry  barracks;  a  custom-house,  a  good 
edifice  near  the  mole;  a  court-house;  a  parish 
church  in  the  Gothic  style ;  etc.  Leather,  soap, 
hats,  wines,  liqueurs,  etc.,  are  manufactured,  and 
some  fishing  is  carried  on.  This  is  one  of  the 
Spanish  ports  from  which  sherry  is  exported. 
Its  vicinity  to  Cadiz,  the  centre  of  exchange,  is 
favorable  for  trade.  The  principal  articles  of 
import  are  wood  and  iron.  Steam-boats  ply  reg- 
ularly between  the  Puerto  and  Cadiz.  Pop. 
about  22,000. 

Pufendorf,  poo'fSn-dorf,  Samuel,  Bason 
VON,  German  publicist  and  historian:  b.  Chem- 
nitz, Saxony,  8  Jan.  1632;  d.  Berlin  26  Oct. 
1694.  He  studied  theology  and  law  at  Leipsic 
and  in  1657,  philosophy  at  Jena;  was  tutor  in 
the  house  of  the  Swedish  ambassador  at  Copen- 
hagen, and  by  his  work,  'Elementa  Jurispruden- 
tiae  Universalis^  (1660)  secured  the  appointment, 
the  first  in  Germany,  to  the  professorship  of  the 
law  of  nature  and  of  nations  at  Heidelberg  in 
1661.  Here  he  taught  till  1670,  and  wrote  'De 
Statu  Rei  Publicae  Germanicse,'  published  in 
1667  under  the  pseudonym  of  Severinus  Mozam- 
bano,  and  which,  from  the  hardy  way  in  which 
some  of  the  imperfections  of  the  Germanic  con- 
stitution are  exposed,  raised  a  storm  of  contro- 
versy. Partly  with  a  view  to  escape  unpleasant 
consequences,  Pufendorf  accepted  in  1670^  the 
post  of  professor  of  natural  law  in  the  univer- 
sity at  Lund,  offered  him  by  Charles  XI.  of 
Sweden.  He  there  wrote  his  work  on  natural 
law,  'De  Jure  Naturae  et  Gentium'  (1672), 
which  superseded  the  former;  soon  after  ap- 
peared the  abstract  of  this  work,  <De  Officio 
Hominis  et  Civis'  (1673),  which  has  passed 
through  innumerable  editions  and  been  trans- 
lated into  several  languages.  Pufendorf  in  these 
works  deviated  still  further  than  Grotius  from 
the  scholastic  method  of  philosophizing,  and 
consequently  excited  violent  opposition.  Some 
years  afterward  he  was  appointed  secretary  of 
state,  Toyal  counsellor,  and  historiographer  at 
Stockholm.  There  he  wrote  in  Latin  the  'His- 
tory of  Sweden  from  the  Campaign  of  _  Gus- 
tavus  Adolphus  in  Germany  to  the  Abdication  of 

8ueen  Christina'    (1676),  and  the   'History  of 
barles  Gustavus'    (i6g6),  and  in  German  his 
'Einleitung    zur    Geschichte    der    vornehmsten 


Reiche  und  Staaten'  (1682).  These  works  so 
much  increased  his  reputation  that  in  1686  he 
was  called  to  Berlin  as  counsellor,  historio- 
grapher, and  judge  of  the  supreme  court  of  judi- 
cature. In  1690  he  was  made  privy-councillor  of 
the  Elector  of  Brandenburg,  and  in  1694  was 
created  baron  by  Charles  XI.,  king  of  Sweden. 
Pufendorf's  legal  writings  are  regarded  as  mark- 
ing an  epoch  in  the  history  of  natural  law,  treat- 
ing it  as  based  upon  the  social  instinct  and  de- 
veloping it  as  a  philosophical  morality,  while 
allowing  scope  to  revelation. 

Puff-adder,  one  of  the  names  of  the  Amer- 
ican serpents  of  the  genus  Heterodon  (see  Hog- 
nose)  ;  also  of  the  South  African  death-adder 
(q.v.). 

Puff-balls.     See  Fungi. 

Puff-birds,  a  family  {Bucconidce)  of  tropical 
American  picarian  birds,  resembling  kingfishers 
in  form,  but  living  on  insects  like  flycatchers. 
They  are  closely  related  to  the  barbets. 

Puffer.     See  Globe-hsh. 

PufiBn,  a  kind  of  guillemot  or  auk  (q.v.) 
common  on  all  far  northern  sea-coasts,  where 
they  breed  on  remote  cliffs  in  large  companies. 
They  compose  the  genera  Fratercula,  Lunda,  etc., 
and  are  distinguished  by  the  large  and  grreatly 
compressed  beak,  which  is  deeply  furrowed  by 
three  grooves  on  each  side  of  the  mandible.  The 
colors  of  the  beak  also  add  to  its  singular  appear- 
ance; this  structure  being  colored  bluish-gray 
at  its  base,  orange-red  in  the  middle,  and  bright 
red  at  the  tip.  Lastly  a  large  portion  of  it  is 
annually  molted.  The  body  is  short,  stout,  arid 
rounded.  These  birds  excavate  burrows  in 
sandy  ground,  each  depositing  a  single  egg  of 
white  color.  They  are  able  to  bite  and  scratch 
severely  by  means  of  their  bills.  Puffins  swim 
and  dive  with  great  ease;  their  food  consisting 
of  the  smaller  fishes,  and  chiefly  the  young  of  the 
sprats  and  herrings.  They  are  caught  and  their 
flesh  is  salted  for  food  by  the  inhabitants  of  the 
Orkney  and  Shetland  Islands.  The  appearance 
of  the  bill  in  these  birds  has  gained  for  them  the 
British  provincial  names  "coulter-neb*  and  "sea- 
parrot." 

Pug.    See  Dog. 

Pug  Mill.     See  Clay. 

Pug'aree,  or  Puggery,  a  piece  of  muslin 
worn  round  a  hat  or  helmet  in  hot  climates  or 
warm  weather,  the  ends  being  left  falling  down, 
to  protect  the  head  by  keeping  off  the  rays  of 
the  sun. 

Pugatscheff,  poo'ga-chef,  Yemel^an  Ivan- 
ovitch,  Russian  revolutionist:  b.  Simoweisk, 
on  the  Don,  Russia,  about  1726;  d.  Moscow, 
Russia,  10  Jan.  1775.  He  was  leader  of  a  band 
of  robbers  in  his  early  youth,  served  in  the 
Seven  Years'  war  in  the  Russian,  Prussian,  and 
Austrian  armies  successively,  and  on  his  return 
to  Russia  was  implicated  in  a  seditionary  move- 
ment and  imprisoned.  He  escaped  and, 
prompted  by  his  resemblance  to  the  murdered 
Peter  III.,  pretended  to  be  the  czar.  The  peas- 
antry flocked  to  his  standard,  and  were  prom- 
ised relief  from  their  oppressions.  His  forces 
constantly  increased  and  success  for  a  time  at- 
tended him.  With  16,000  men  in  his  army  he 
captured  Kazan,  the  old  Russian  capital,  and 
moved  upon  Moscow,  when  he  was  betrayed  by 
his  followers  to  Suvaroff,  captured,  and  taken 
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in  an  iron  cage  to  Moscow,  where  he  was  exe- 
cuted. 

Puget,  Pierre  Paul,  pe-ar  pol  pu-zha, 
French  painter,  sculptor  and  architect:  b. 
Marseilles  31  Oct.  1622;  d.  there  1694.  He 
began  his  career  in  art  as  apprentice  to  a 
ship-builder  named  Roman,  who  set  him  to 
carving  the  figure  decorations  for  the  prow 
and  poop  of  galleys  which  the  prevailing 
fashion  demanded.  At  17,  however,  he  gave  up 
this  pursuit  and  traveled  to  Italy  on  foot,  visit- 
ing Genoa,  Florence  and  Rome,  and  in  the  latter 
place  entered  the  school  of  Pietro  da  Cortona. 
This  master's  influence  was  always  apparent  in 
Puget's  painting.  In  1643  he  returned  to  Mar- 
seilles and  to  ship-designing.  Later  he  spent  six 
years  at  Rome  in  company  with  a  feuillant  monk 
on  a  commission  from  Anne  of  Austria  to  make 
drawings  of  antique  monuments.  After  1653  he 
painted  pictures  for  churches  of  Marseilles,  Aix 
and  Toulon ;  but  finally  abandoned  painting  on 
the  advice  of  physicians.  His  first  work  as  a 
sculptor,  the  caryatides  supporting  the  balcony  of 
the  Hotel  de  Ville,  Toulon,  was  a  venture  into 
realism,  the  figures  being  studied  from  the  porters 
on  the  quays.  These  received  the  praise  of  Ber- 
nini. He  produced  two  works  similarly  con- 
ceived, 'Hercules  Overcoming  the  Hydra'  (now 
in  the  Musee  de  Rouen),  and  *La  Terre*  for  the 
Chateau  de  Vaudreuil,  Normandy.  His  other 
works  are  more  in  the  manner  of  the  Italians  of 
the  17th  century,  an  influence  confirmed  by 
another  visit  at  the  instance  of  Fouquet.  The 
fall  of  that  minister  put  an  end  to  his  commis- 
sion, and  Puget  settle*}  in  Genoa,  where  he 
sculptured  a  *St.  Sebastian  and  St.  Ambrose'  for 
the  Oiurch  of  Santa  Maria-in-Carignano  and  a 
•Conception'  for  the  Brignoli,  now  in  the 
Albergo  dei  Poveri.  His  natural  restlessness  in- 
duced his  return  to  France,  where  he  became 
attached  to  the  arsenal  of  Toulon  as  decorator  of 
war  vessels.  But  under  the  patronage  of  Colbert 
he  resumed  sculpture  and  executed  the  'Milo  of 
Crotona,'  'Alexander  and  Diogenes'  (bas 
relief),  and  later  the  'Perseus  and  Andromeda,' 
all  three  at  present  in  the  Louvre.  The  'Alexan- 
der and  Diogenes'  has  been  called  "the  triumph 
of  picturesque  sculpture,"  though,^  as  Delacroix 
has  pointed  out,  its  subject  is  one  impossible  for 
sculptural  treatment  as  the  ray  of  sunlight  which 
Alexander  intercepts  can  not  be  represented. 
His  architectural  works  are  not  numerous, 
though  he  erected  the  church  of  the  Charite  ana 
the  Capuchines  at  Marseilles.  Consult:  La- 
grange, 'Pierre  Puget,  Peinteur,  Sculpteur, 
Architecte'  (1868);  Emeric  David,  'Histoire  de 
la  Sculpture  frangaise'  (1872). 

Puget  (pii'jet)  Sound,  in  the  State  of 
Washington,  is  a  large,  irregular  inlet  from 
the  Pacific  Ocean.  The  Sound  proper  begins 
at  the  junction  of  Juan  de  Fuca  and  Georgia 
straits,  and  extends  south,  dividing  into  two 
main  branches,  the  eastern  one  called  Admiralty 
Inlet,  and  the  western  Hood  Canal.  Some  of  the 
largest  Sound  inlets  on  the  east  shore  are  Elliot, 
Poverty,  and  Commencement  bays;  on  the  west 
shore,  Dogfish  Bay  and  Dye's  Inlet,  and  on  the 
south  shore,  Carrs,  Budd,  and  Totten  inlets.  The 
area  of  this  great  landlocked  body  of  water  is 
about  2.000  square  miles.  It  has  a  number  of  is- 
lands, Vashon  and  Bainbridge  being  the  largest. 
A  number  of  rivers,  having  their  headwaters  in 


the  Cascade  Mountains,  flow  into  the  Sound; 
the  principal  river  inlets  are  Duwamish,  Nis- 
qually,  Nooksak,  Puyallup,  Skagit,  Skokomish, 
and  Snohomish.  The  Sound  has  a  number  of 
large  and  safe  harbors,  and  many  miles  of  deep- 
water  front.  There  is  scarcely  a  sunken  rock  or 
reef  in  the  whole  body  of  water.  The  waters 
teem  with  fish;  95  varieties  of  food  fish  have 
been  found.  The  shores  are  well-wooded,  al- 
though there  has  been  extensive  lumbering  in 
the  surrounding  forests.  The  fir  is  shipped  to 
foreign  ports  for  use  in  shipbuilding.  The 
cleared  lands  in  the  vicinity  make  most  pro- 
ductive farms.  Seattle,  Tacoma,  and  Port 
"Townsend  are  the  largest  towns  on  the  Sound; 
but  all  natural  conditions  exist  for  an  extensive 
commerce. 

Pughe,  pu,  William  Owen,  Welsh  anti- 
quary: b.  Tyn  y  Bryn,  Merionethshire,  1759;  d. 
1835.  Going  to  London  at  17  he  there  met  the 
Welsh  literary  student  Owen  Jones,  and  the 
two  published  in  1795  the  poems  of  Dafydd  ap 
Gwilym,  a  14th  century  bard.  They  subsequently 
edited  other  Welsh  poems,  and,  assisted  by  Ed- 
ward Williams,  published  the  'Myvyrian 
Archaiology  of  Wales'  (1801-7).  Pughe  edited 
also  'The  Welsh  and  English  Dictionary'  (1793- 
1803);  the  'Cambrian  Biography'  (1803);  etc. 
He  accomplished  not  a  little  in  arousing  interest 
in  Welsh  language  and  literature. 

Pu'gilism.     See  Boxing. 

Pugin,  pu'jin,  Augustus  Charles,  English 
architect  and  draughtsman:  b.  Normandy  1762; 
d.  London  19  Dec.  1832.  He  settled  about  1798 
in  London,  where  for  many  years  he  was  assist- 
ant to  the  architect  Nash.  He  subsequently  de- 
voted his  attention  to  mediaeval  architecture,  and 
published  'Specimens  of  Gothic  Architecture  ser 
lected  from  various  Ancient  Edifices  in  England' 
(1821-3).  With  John  Britton  he  published 
'Architectural  Illustrations  of  the  Buildings  of 
London*  (1824).  Later  works  were  'Specimens 
of  the  Architectural  Antiquities  of  Normandy' 
(1825-8)  with  Le  Keux;  'Gothic  Ornaments 
selected  from  various  Buildings  in  England  and 
France.' 

Pugin,  Augustus  Welby  Northmore,  Eng- 
lish architect :  b.  London  i  March  1812 ;  d.  Rams- 
gate,  Kent,  14  Sept.  1852.  He  early  displayed 
skill  and  facility  in  architectural  drawing  and 
acted  as  assistant  to  the  Grieves  in  painting  scen- 
ery for  Covent  Garden  and  Her  Majesty's 
Theatre.  His  taste  for  Gothic  art  was  turned 
to  account  in  designing  the  furniture  for  Wind- 
sor Castle,  and  in  supplying  Messrs.  Rundell  and 
Bridge  with  designs  for  mediaeval  plate.  He  be- 
came a  convert  in  1834  to  Roman  Catholicism, 
and  devoted  himself  thenceforth  to  the  illustra- 
tion and  revival  of  Gothic  architecture  in  con- 
nection with  the  Roman  Catholic  Church.  His 
treatise  'Gothic  Furniture  and  Iron  Work'  ap- 
peared in  1835,  and  attracted  attention.  In  the 
following  year  he  published  'Contrasts,  or  a  Par- 
allel between  the  Noble  Edifices  of  the  14th  and 
15th  centuries  and  Similar  Buildings  of  the 
Present  Day,'  in  which  he  expressed  in  no 
measured  terms  his  views  as  to  the  decadence 
of  ecclesiastical  architecture.  Other  works  of 
Pugin  were  'The  True  Principles  of  Pointed  or 
Christian  Architecture'  (1841) ;  'An  Apology 
for  the  Revival  of  Christian  Architecture' 
(1843);   'The  Glossary  of  Ecclesiastical  Orna- 
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inent>  (1844).  He  was  employed  by  Sir  Charles 
Barry  in  the  decoration  of  the  houses  of  Par- 
liament, and  was  connected'  with  Hardman  of 
Birmingham  in  the  manufacture  of  the  re- 
nowned Gothic  brass-work,  besides  having  a 
share  in  the  manufactory  of  stained  glass  in  the 
same  town.  Latterly  his  intellect  gave  way, 
from  the  incessant  excitement  and  labor  to 
which  it  was  subjected,  and  he  was  removed 
to  an  asylum. 

Puisne  (pii'ne)  Judge,  in  law,  a. former 
term  for  a  younger  or  inferior  judge. 

Puket,  poo-ket',  or  Tonka,  a  port  of  Lower 
Siam,  the  chief  town  of  Junkseylon  or  Salang 
island,  on  the  west  coast  of  the  Malay  Penin- 
sula. The  town  is  on  the  east  coast  of  the 
island  at  the  entrance  to  a  wide  and  deep  bay. 
It  is  the  seat  of  the  commissioner  of  the  west 
coast.  Its  importance  is  due  to  its  valuable  tin 
mines  yielding  an  annual  average  of  3,000  tons. 
Pop.  est.  20,000. 

Pulangui,  poo-lan'ge,  river  of  the  Philip- 
pines, the  upper  part  of  the  Grande  de  Min- 
danao.   See  Mindanao,  Grande  de. 

Pulaski,  pu-las'kT,  Castmir,  Count,  Polish 
soldier  of  the  American  Revolution :  b.  Lith- 
uania 4  March  1748;  d.  Savannah,  Ga.,  11  Oct. 
1779.  He  studied  law,  served  in  the  army  under 
Charles,  duke  of  Courland,  and  in  1769  engaged 
with  his  father  and  brothers  in  the  uprising 
against  King  Stanislas  Augustus.  He  com- 
manded the  insurgents  for  a  time  after  the  death 
of  his  father  and  brothers  and  in  1771  made  an 
unsuccessful  attempt  to  capture  the  king  at 
Warsaw  which  resulted  in  a  sentence  of  outlawry 
being  passed  upon  him.  Further  resistance  was 
soon  rendered  useless  by  the  coalition  of  Russia, 
Austria,  and  Prussia,  and  Pulaski  made  his  es- 
cape to  France  where  he  met  Franklin  and 
offered  his  services  to  the  cause  of  American  in- 
dependence. He  obtained  letters  from  Franklin 
to  Washington  and  in  1777  joined  the  army  of 
the  latter  as  a  volunteer.  He  performed  distin- 
guished service  at  the  battle  of  Brandywine  and 
received  from  Congress  promotion  to  the  rank 
of  brigadier-general  in  command  of  a  division  of 
cavalry.  He  resigned  his  command  after  five 
months,  joined  the  main  army  at  Valley  Forge 
and_  received  permission  from  Congress  to  or- 
^nize  an  independent  corps  of  cavalry  and  light 
infantry  which. became  known  as  Pulaski's  Le- 
gion. In  1779  he  marched  with  his  men  to  join 
General  Lincoln  in  South  Carolina  where  he 
performed  effectual  service.  In  the  siege  of 
Savannah  he  commanded  the  French  and  Amer- 
ican cavalry  and  in  an  assault  on  9  October  was 
mortally  wounded  and  was  carried  on  board 
the  United  States  brig  Wasp  in  Savannah  har- 
bor where  he  died  two  days  later. 

Pulaski,  Fort     See  Fort  Ptn.ASKi. 

Pulcheria,  pul-ke'rT-a,  Byzantine  empress: 
b.  399;  d.  453.  She  was  the  daughter  of  the 
Emperor  Arcadius,  upon  whose  death  in  414  she 
became  co-ruler  with  her  brother  Theodosius 
II.,  who  was  content  to  leave  the  reins  of  power 
in  her  hands.  With  her  two  younger  sisters 
she  took  the  vow  of  virginity,  as  she  was  de- 
termined that  there  should  be  no  contests  be- 
tween three  husbands  for  the  empire.  She  con- 
demned the  Nestorian  and  Eutychian  heresies 
and  was  on  the  friendliest  terms  with  Cyril  of 
Alexandria,  Pope  Leo  the  Great,  and  other  great 


men  of  the  time.  She  was  a  fine  scholar,  earnest 
in  her  devotion  to  the  Church  and  active  in  pro- 
moting the  welfare  of  her  subjects.  She  ar- 
ranged the  marriage  of  her  brother  and  after  the 
marriage  of  his  daughter  with  Valentinian  III., 
she  retired  for  a  time  from  the  court.  On  the 
death  of  Theodosius,  however,  in  450  she  again 
assumed  the  throne,  for  state  reasons  was  ab- 
solved from  her  vow  of  virginity  and  married 
the  general  Marcian  whom  she  raised  to  the 
throne  as  her  colleague.  After  her  death  she 
was  canonized  and  her  feast  is  still  celebrated 
in  the  Greek  Church. 

Pulci,  Luigi,  loo'je  pool'che,  Italian  poet: 
b.  Florence  15  Aug.  1432;  d.  Oct  1487.  He  came 
of  a  family  in  which  poetical  talents  were 
hereditary ;  and  had  two  brothers  who  were  also 
poets,  Bernardo,  who  wrote  elegies  on  Cosmo 
de'  Medici  and  translated  Virgil's  Eclogues,  and 
Luca,  who  composed  stanzas  on  the  Tournament 
of  Lorenzo  de'  Medici.  Luigi  far  surpassed  his 
elder  brothers  in  talent,  and  became  an  intimate 
of  the  household  of  Lorenzo  the  Magnificent.  At 
the  instance  of  Lucrezia  Tornabuoni,  mother  of 
Lorenzo,  he  composed  an  epic  poem,  *II  Mor- 
gante  Maggiore,'  based  on  the  tale  of  Roland,  and 
recited  it  canto  by  canto  at  the  table  where  such 
men  as  Poliziano,  Ficino,  Michelangelo  Buo- 
narotti,  and  Cristofero  Landino  gathered.  This 
fact  accounts  for  the  diversity  of  its  contents 
both  in  respect  to  the  subject  matter  and  the 
spirit  in  which  it  is  handled.  He  assumed  the 
tone  of  Florentine  society  at  the  time  of  its 
composition,  and  -inserted  at  will  or  to  suit  the 
changeable  temper  of  his  audiences  passages  of 
moving  pathos  or  sincere  devotion  amid  others 
of  coarse  buffoonery  and  broad  humor.  He  fell 
in  with  the  general  Italian  tendency  of  treating 
the  Carlovingian  legend  with  less  seriousness 
than  did  Northern  peoples,  but  he  infused  a 
specially  bourgeois  spirit  by  his  use  of  many 
words  of  the  Tuscan  dialect.  It  has  been  assert- 
ed that  Shakespeare's  familiarity  with  Pulci  is 
evidenced  in  his  creation  of  lago  and  Othello. 
Byron  was  a  confessed  admirer,  and  translated 
the  first  canto  of  <Morgante  Maggiore'  which  he 
published  with  *Beppo>  and  the  'Vision  of 
Judgment.'     See  Punchinello. 

Pulcinello,  piil-chl-ner6.   See  Punchinello. 

Pulilan,  poo-le'lan,  Philippines,  pueblo, 
province  of  Butacan,  Luzon ;  on  the  Quiiigua, 
five  miles  above  its  junction  with  the  Grande 
de  Pampanga ;  eight  miles  northwest  of  Bulacan, 
the  former  provincial  capital.    Pop.  10,100. 

Pulitzer,  pu'lit-ser,  Joseph,  American  jour- 
nalist: b.  Budapest,  Hungary,  10  April  1847.  He 
came  to  the  United  States  in  1864  and  joined  a 
Federal  cavalry  regiment,  serving  till  the  end 
of  the  Civil  War ;  then  became  a  reporter  on  the 
'Westliche  Post,'  which  Carl  Schurz  had  made 
the  leading  German  newspaper  in  Saint  Louis. 
Beginning  upon  the  lowest  round  of  a  journalist's 
career,  and  at  first  enduring  considerable  hard- 
ship, he  rapidly  won  recognition  and  rose  to  the 
position  of  managing  editor  and  chief  proprietor 
of  the  paper.  In  the  meantime  he  had  acquired 
a  knowledge  of  law,  had  been  admitted  to  prac- 
tice and  been  active  in  politics  in  the  Republican 
ranks.  He  was  elected  to  the  Missouri  legisla- 
ture in  1869,  was  a  delegate  to  the  convention  of 
the  Liberal  Republican  party  at  Cincinnati,  which 
nominated  Horace  Greeley  for  president,  then 
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became  a  Democrat  and  in  187^  was  a  member 
of  the  Missouri  State  constitutional  convention. 
In  1876-7  he  was  Washington  correspondent 
for  the  New  York  Sun,  and  in  1878  bought 
the  Saint  Louis  Dispatch  and  united  it  with  the 
Evening  Post  as  the  Post-Dispatch.  In  188.^  he 
purchased  the  New  York  World,  soon  building 
up  a  large  circulation,  and  with  this  journal  his 
name  has  since  been  mainly  identified.  He  was 
elected  to  Congress  in  New  York  in  1885-7  b.it 
resigned  after  a  few  months.  In  August,  1903, 
announcement  was  made  of  the  endowment  of  a 
G)llege  of  Journalism  by  him  at  Columbia  Uni- 
versity. He  has  also  endowed  several  scholar- 
ships at  Columbia  College  and  given  largWy  to 
other  educational  and  charitable  causes. 

Pulkova,  Russia,  village,  in  the  govern- 
ment of  Saint  Petersburg;  about  10  miles  south- 
west of  Saint  Petersburg.  Its  fame  consists  in 
being  the  site  of  the  most  important  observatory 
in  Russia.    The  place  is  the  home  of  students. 

Pulkova  (pool'ko-va)  Observatory,  in 
Russia,  founded  by  the  Czar  Nicholas,  and  built 
in  1835-9,  is  at  the  village  of  Pulkova;  lat 
59'  46'  18"  N.,  and  Ion.  30^  19'  40"  E.  It  was 
intended  for  the  study  of  sidereal  astronomy. 
The  chief  instrument,  the  refractor,  with  a  15 
inch  aperture,  was  not  equaled  by  any  other 
like  instrument  in  the  world,  until  1870  when  the 
Newhall  Obser\'atory  (q.v.),  in  Newcastle,  Eng- 
land, secured  a  24  inch  refractor.  Next  came 
the  26-inch  refractor  for  the  Naval  Observatory 
(q.v.)  in  Washington,  D.  C.  In  1885  tbe  Pul- 
kova Observatory  erected  a  30  inch  refractor 
made  by  Clark  &  Sons  of  Cambridgeport,  Mass. 
This  instrument  is  (I904)  excelled  by  the  36- 
inch  Lick  glass,  and  the  Yerkes  telescope  at  the 
University  of  Chicago.  The  determinations  of 
fundamental  star  places,  as  made  at  the  Russian 
Observatory,  are  regarded  as  most  accurate,  and 
its  investigations  cover  a  wide  field.  The  Obser- 
vatory is  not  only  doing  remarkable  original  re- 
search; but  it  is  also  a  training  school  for 
astronomers  and  geodesists.  Doctor  Otto 
Struve  has  been  the  director  from  the  beginning. 
The  Repsolds  of  Hamburg  mounted  the  Russian 
telescope. 

Consult:  'Description  de  I'Observatoire 
Astronomique  central  de  Poulkova> ;  <Zum  50- 
jahrigen  Bestehen  der  Nicolai-Hauptstern- 
warte' ;  'Publications  de  I'Observatoire  central 
Nicolas.' 

Pullan,  Richard  Popplewell,  English 
architect  and  archaeologist:  b.  Knaresborough, 
Yorkshire,  27  March  1825;  d.  Brighton,  Sussex, 
30  April  1888.  He  was  educated  at  Christ's  Hos- 
pital, studied  church  architecture  and  in  1851 
was  engaged  with  Wyatt  in  charge  of  the  deco- 
ration of  the  Byzantine  and  Gothic  halls  in  the 
Crystal  Palace.  In  1854  he  visited  Sebastopol 
where  he  made  a  model  of  the  country  and  forti- 
fications, which  he  exhibited  on  his  return  home. 
He  was  commissioned  in  1857  by  the  architec- 
tural department  of  the  foreign  office  to  examine 
the  Halicarnassus  mausoleum  and  also  to  make 
excavations  at  Cnidus;  in  1862  he  was  engaged 
in  excavating  the  temple  of  Bacchus  at  Tecs 
and  that  of  Apollo  Smintheus  in  the  Troad ;  and 
in  1869  was  engaged  in  a  similar  task  at  the 
temple  of  Athene  Polias  at  Priene.  He  wrote: 
'History  of  the  Discoveries  at  Halicarnassus* 
(i86>-3);     'Byzantine    Architecture'     (1864); 


'Lectures  on  Christian  Architecture'  (1879); 
'Principal  Ruins  of  Asia  Minor'  (1865) ;  'East- 
em  Cities  and  Italian  Towers'  (1879) ;  etc. 

Pullg,  Giulio,  joo-le'6  poo-la.  Count  ("Ric- 
CARix)  CastelveCchio"),  Italian  dramatist:  b. 
Verona,  Italy,  182a  He  attained  much  popular- 
ity as  a  dramatist  and  among  the  most  success- 
ful of  his  numerous  works  are  'Romilda' ;  '11 
Duca  ed  il  Forzato'  (1856)  ;  <La  Donna  roman- 
tica'  (1858);  'L'EcoledesFemmes'; 'La  Donna 
pallida'   (1888)  ;  etc.         v 

Pulld,  Leopoldo,  Count  ("I^o  di  Castel- 
Nuovo*),  Italian  dramatist,  son  of  Giulio  Pulle 
(q.v.)  :  b.  Verona,  Italy,  17  April  1847.  He  is 
prorninent  politically,  has  held  various  important 
municipal  offices,  is  connected  with  the  leading 
dramatic  societies,  and  as  a  dramatist  has  won 
considerable  attention.  His  publications  include : 
'II  guanto  della  Regina' ;  'Bere  o  affogare' ; 
'Pesce  d'aprile';  'Scene  e  fiabe'  (1889);  'Dis- 
corsi  parlamentari  di  Marco  Minghetti'  (1890)  ; 
etc. 

Pul'len,  Henry  William,  English  Anglican 
clergyman  and  author:  b.  29  Feb.  1836;  d.  26 
Dec.  1903.  He  was  educated  at  Marlborough 
and  Cambridge,  took  orders  in  the  English 
Church,  became  a  minor  canon  of  York  in  1862, 
and  was  minor  canon  of  Salisbury  1863-75.  He 
became  chaplain  of  the  Alert  during  its  Arctic 
expedition "  of  1875-6,  and  for  his  services  on 
that  voyage  was  awarded  the  Arctic  medal.  He 
attained  i.  :::dd?n  fame  by  the  publication  in 
1870  of  the  brilliant  'Fight  at  Dame  Europa's 
School,'  of  which  193,000  copies  were  sold  and 
14  translations  rtiade.  He  also  wrote:  'Modem 
Christianity  a  Civilized  Heathenism'  (1872),  the 
circulation  of  which  reached  20,000  copies ;  'The 
Ground  Ash,  a  Public  School  Story'  (1873); 
'The  Council  of  Canterbury'  (1882);  'The 
House  That  Baby  Built'  (1874);  'Pueris  Re- 
ventia'  (1893);  'Venus  and  Cupid'  (1896); 
'Fred  and  Fritz'  (1898).  He  edited  Murray's 
'Handbooks  to  Italy,  Rome,  and  Greece* 
(1886-96). 

Pulley,  a  mechanical  appliance  by  which  a 
force  applied  at  one  point  is  transmitted  to 
and  acts  at  another  with  a  change  in  its  direc- 
tion or  intensity,  or  in  both.  By  its  applica- 
tion the  power  exerted  may  raise  a  weight  much 
larger  than  itself,  or  impart  to  the  weight  a 
velocity  much  greater  than  its  own;  but,  as  in 
the  case  of  all  mechanical  devices,  the  energy  is 
merely  transformed;  never  created. 

In  its  simplest  form  it  consists  of  a  wheel  of 
wood  or  metal  which  turns  on  a  smooth  axle  at- 
tached to  a  surrounding  frame,  usually  in  the 
form  of  a  block.  The  rim  of  the  wheel  is 
grooved  so  as  to  allow  a  rope,  cord,  or  chain 
to  pass  around  it.  Its  principle  of  action  is 
that  of  reduplication,  depending  on  the  fact, 
first  enunciated  by  Stevin,  about  1610,  that 
the  tension  of  a  rope  is  the  same  at  every 
point 

Under  this  principle  a  fixed  peg  would  serve 
the  purposes  defined  just  as  well  as  a  wheel, 
which  is  introduced  for  the  specific  purpose  of 
reducing  the  amount  of  friction. 

In  the  single  "fixed"  pulley,  Fig.  i,  to  satisfy 
the  condition  of  equilibrium,  the  tension  of  the 
rope  must  be  the  same  on  both  sides  of  the 
wheel,  therefore,  the  power  applied  is  equal  to 
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Fixed  and  free  pulleys  may  be  combined  in 
various  ways  to  obtain  a  mechanical  advantage. 
In  the  combination  shown  in  Fig.  3,  the  tension 
on  the  beam  at  (a)  is  equal  to  the  power  ap- 
plied, and  at  (b)  it  is  equal  to  twice  that  power; 
but  the  relation  of  the  power  to  the  weight  re- 
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the  weight,  and  although  no  mechanical  advan- 
tage is  gained  by  its  use,  it  serves  to  change  the 
direction  of  the  force  applied,  and  to  obtain  a 
pull  on  the  beam  to  which  it  is  attached,  equal 
to  twice  the  amount  of  that  force. 

In  the  single  movable  or  "free"  pulley  with 
parallel  strings.  Fig.  2,  as  in  the  fixed  pulley, 
the  tension  of  the  rope  on  both  sides  of  the 
wheel  is  the  same;  but,  since  the  weight  is  sup- 
ported by  two  upward  forces  each  of  lyhich  is 
equal  to  the  force  applied,  the  power  is  equal 
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mains  the  same  as  in  the  case  of  the  single  free 
pulley. 

If,  however,  the  supporting  strings  pull  at 
an  angle  (2^),  Fig.  4,  the  pulley  is  acted  upon 
by  three  forces  —  the  weight  (w)  acting  ver- 
tically    downward,     and     two     equal     force* 
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to  one  half  the  weight,  or  in  other  words,  the 
power  that  will  lift  a  given  weight  by  the  use  of 
a  single  fixed  pulley  will  lift  twice  that  weight 
by  the  employment  of  a  free  pulley. 


Fig.  4. 

(p  cos.  <P)  acting  upward.    The  resulting  effect 
2p  cos.  ^  =  w,  shows  a  mechanical  disadvantage, 
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since  the  power  required  increases  with  the  an- 
gle, and  p  =  yivi,  as  shown  by  Figs.  2  and  3, 
only  when  0  =  0  ,  that  is,  when  the  strings  are 
parallel.    When  0  =  60°,  the  power  is  equal  to 


Fta  s- 

the  weight;  and  when  0  =  90*,  or  a^^iSo*. 
an  infinite  amount  of  power  would  be  required 
«o  draw  the  rope  out  horizontal. 

Combinations  of  pulleys  or  compound  pulleys 
&re    usually  arranged  according  to  one  of  tne 


three  systems  represented  by  Figs.  5,  6,  and  % 
which  indicate  the  action  of  the  supporting 
forces. 

In  the  first  system,  Fig.  5,  five  independent 
pulleys  are  supported  by  an  equal  number  of 
branches  from  the  main  chord.  The  mechan- 
ical advantage  stated  in  terms  of  weight  (w) 
and  power  (p)  is  w^a'p,  or  in  general  w  = 
anp,  when  (n)  represents  the  number  of  pul- 
leys. 

In  the  second  system.  Fig.  6,  the  weight  is 
supported  by  the  four  forces,  p  -|-  2p  +  3^  + 
2*p  =  i5P=(2* — i)p,     or     in     general,     w=3 

(3Dp,_i)p. 

In  the  third  system,  Fig.  7,  one  continuous 
string  is  divided  into  six  branches  by  six  pul- 
leys, and  since  the  tension  of  each  branch  is 
equal  to  (p)  the  power  applied,  w  =  6p,  repre- 


Seim 


fkjm^itKf 


hVeisfif 


Y\<-..    6. 


Fig.  7. 

sents  the  mechanical  advantage,  or  w  =  np, 
when  (n)  is  the  number  of  strings  rising  from 
the  movable  pulley.  This  is  the  form  most  fre- 
quently used  practically,  its  most  extensive  ap- 
plication being  the  block  and  tackle  devices  of 
the  running  rigging  of  ships.  See  Block; 
Tackle. 

For  other  examples  of  the  application  of 
pulleys,  see  Transmission  of  Power  —  Mechan- 
ical. 

William  Morey,  Jr., 
Consulting  Civil  and  Mechanical  Engineer,  New 

York  City. 

Pull'man,  George  Mortimer,  American  in- 
ventor: b.  Chautauqua  County,  N.  Y..  3  March 
1831 ;  d.  Chicago,  111.,  19  Oct.  1897.  He  learned 
the  cabinetmaker's  trade,  and  durmg  the  con- 
struction of  the  Erie  Canal  he  successfully  filled 
contracts   for  removing  various  large  buildmgs 
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in  its  proposed  route.  He  then  settled  in  Chi- 
cago and  engaged  in  building,  but  devoted  much 
time  to  the  problem  of  making  long  railway 
journeys  less  tedious,  the  result  being  the  con- 
version of  two  ordinary  railway  coaches  into 
sleeping  cars.  They  were  a  success  and  created 
a  demand  for  more,  and  in  1863  he  built  the 
*  Pioneer"  at  a  cost  of  $18,000,  which  was  the 
first  of  the  cars  which  have  since  borne  his 
name.  He  organized  in  1867  the  Pullman 
Palace  Car  Company,  of  which  he  was  presi- 
dent, and  in  1887  originated  the  vestibule  train. 
He  amassed  an  immense  fortune,  founded  a 
model  town  near  Chicago,  which  he  named  Pull- 
man (q.v.),  and  was  interested  in  various  other 
large  commercial  enterprises. 

Pullman,  James  Minton,  American  Uni- 
versalist  clergyman,  brother  of  G.  M.  Pullman 
(q.v.):  b.  Portland,  N.  Y.,  21  Aug.  1836;  d. 
Lynn,  Mass.,  22  Nov.  1903.  He  was  graduated 
from  Saint  Lawrence  University,  Canton,  N.  Y., 
in  i860,  ordained  to  the  ministry  in  1862,  held 
pastorates  in  Troy,  N.  Y.  (1860-7),  New  York 
(1867-85),  and  Lynn,  Mass.  (1885-1903).  He 
organized  the  Young  Men's  Universalist  Asso- 
ciation of  the  City  of  New  York  in  1869,  of 
which  he  was  the  first  president.  He  was  also 
president  of  the  New  York  State  Universalist 
Association,  and  founded  the  charity  known  as 
the  "Children's  Country  Week*  in  1882. 

Pullman,  111.,  a  former  town,  now  part 
of  the  city  of  Chicago;  on  Lake  Calumet,  12 
miles  south  of  the  centre  of  Chicago.  It  was 
founded  in  1880  by  George  M.  Pullman,  and  in- 
tended especially  for  the  benefit  of  the  em- 
ployees of  his  company.  Besides  the  Pullman 
Palace  Car  Company,  which  is  located  here, 
there  are  car  wheel  works,  a  foundry,  and  other 
industrial  establishments.  The  town  is  well 
built,  with  wide  streets,  and  several  parks;  it 
has  a  large  general  retail  store,  a  theatre,  a 
school,  and  a  library.  It  was  formerly  under 
the  government  of  the  Pullman  Company,  but 
much  dissatisfaction  arose  on  account  of  high 
charges  for  water  and  gas,  and  in  1889  the  town 
voted  for  incorporation  with  the  city  of  Chicago. 
The  company,  however,  was  still  the  owner  of 
the  town  and  the  store ;  and  the  exorbitant  rents 
for  the  poorer  tenements  and  dissatisfaction  of  the 
employees  with  the  management  of  the  town  were 
among  the  causes  of  the  Pullman  strike  m  1894. 

Pulmona'ta,  an  order  of  non-marine  gas- 
teropod  mollusks,  characterized  by  breathing  at- 
mospheric air;  the  snails.  They  are  usually 
small,  asymmetrical,  and  provided  with  a  shell. 
The  sexes  are  always  united  in  the  same  indi- 
vidual, and  the  operculum  is  always  wanting, 
except  in  Amphibola.  The  respiratory  apparatus, 
which  seems  to  have  been  modified  from  that  of 
ancestors  who  breathed  oxygen  mixed  with 
water,  by  means  of  branchiae,  is  not  lung-like 
in  structure;  it  is  simply  a  pouch  lined  with 
blood-vessels,  and  is  properly  called  a  pulmon- 
ary sac.  The  terrestrial  species  will  endure 
deprivation  of  air  for  long  periods;  and  the 
aquatic  forms  are  able  to  live  under  water  for 
many  hours  or  days  without  apparent  harm.  The 
pulmonates  are  divisible  into  two  groups, —  one 
in  which  the  eyes  are  on  the  tip  of  the  upper 
tentacles  (as  in  all  the  land  snails),  and  another 
in  which  the  eyes  are  at  the  base  of  the  non- 
retractile  tentacles   (as  in  the  pond-snails). 


Pulo  Malagi,  poo-lo'  ma-la'he,  an  island  of 
the  Philippines.    See  Malagi. 

Pulp.     See  Papee. 

Pulpit,  a  piece  of  furniture,  sometimes 
movable,  but  as  a  rule  stationary,  from  which 
sermons  are  delivered  in  a  church.  The  word  is 
derived  from  the  Latin,  "pulpitum,"  a  platform 
or  rostrum.  Pulpits  did  not  come  into  use  until 
the  nth  or  12th  century.  Previously  to  that 
time  sermons  were  delivered  from  the  rood-loft 
between  the  choir  and  nave,  or  some  other  ele- 
vated part  of  the  church  interior.  Pulpits  were 
often  splendidly  carved,  making  them  valuable 
examples  of  art.  Among  the  finest  are  those  of 
Saint  Germain  r.\uxerrois  in  Paris,  and  Sainte 
Gudule  in  Brussels. 

Pulque,  pul'ke.  This  Mexican  national 
beverage  is  produced  from  several  species  o£ 
agaves  known  as  majuays  {A.  salmiana,  po- 
tatorum, Americana,  etc.),  which  are  extensively 
cultivated  on  the  plains  of  Apam,  in  a  radius 
of  50  to  100  miles  from  the  Mexican  capital. 
So  extensive  is  the  industry  that  the  plantations 
of  Hidalgo,  Tlaxcala,  and  Puebia,  are  valued  at 
nearly  $15,000,000,  and  the  railways  have  trans- 
ported over  80,000  tons  in  a  single  year.  On 
the  Mexican  railway  running  to  Vera  Cruz  a 
special  train  carries  daily  $1,000  worth  of  pulque 
to  Mexico  City,  the  liquor  being  transported  in 
goat  skins  and  barrels.  When  one  of  these  huge 
plants  reaches  maturity  its  tendency  is  to  throw 
up  an  immense  flower  stalk  or  mast,  sometimes 
25  feet  high,  with  branches  at  the  top,  upon 
which  the  blossoms  are  formed.  When  a  blos- 
som bud  appears  the  plant  is  ready  to  yield  its- 
juices,  which  after  being  collected  is  the  pulque. 
The  plant  is  "castrated*  by  making  a  long  in- 
cision in  the  heart  or  central  thickened  portion, 
and  the  tender  leaves  of  the  unopened  leaf  clus- 
ter cut  away,  the  opening  being  scraped  out  to 
form  a  cavity,  into  which  the  juices  of  the  thick, 
fleshy,  expanded  leaves,  slowly  _  filter.  This 
sweetish,  slightly  acid  liquor  is  known  as 
aguamtel  (honey  water)  and  in  its  fresh  state 
slightly  suggests  the  odor  of  root  beer.  It  is 
removed  morning  and  evening,  and  can  be  col- 
lected for  a  month,  four  quarts  a  day  being  the 
average  yield.  The  collecting  is  done  with  a 
long  narrow-necked  gourd,  with  a  small  hole  at 
either  end.  The  operator  places  one  end  in  the 
cavity  of  the  plant,  and  the  other  to  his  lips; 
withdrawing  the  air  by  inhalation,  the  gourd  is 
filled,  and  with  finger  on  the  hole  it  is  carried 
to  the  nearby  waiting  mule  laden  with  goat  skins, 
and  the  liquor  saved.  At  the  depots  the  pulque 
is  transferred  to  reservoirs  often  made  of  ox 
hide,  and  a  little  sour  pulque  added  to  induce 
fermentation,  when  it  becomes  cloudy.  It  is 
universally  used  by  Mexicans,  even  being  sold 
in  the  streets  in  bottles,  like  milk  in  this  coiin- 
try.  There  are  a  thousand  places  in  Mexico- 
City  where  pulque  may  be  purchased  and  drunk. 
The  earliest  use  of  the  liquor  is  said  to  date 
back  to  the  latter  half  of  the  nth  century  and 
to  the  reign  of  the  eighth  Toltec  chief,  Tep- 
zucolzin.  Chas.  Richards  Dodge. 

Pulse  (from  Latin,  pulsus,  a  beating),  the 
rhythmical  motion  of  an  artery,  with  alternate 
expansion  and  contraction,  in  practice  considered 
as  a  beating.  This  motion  is  strongest  in  the 
heart  (q.v.),  which  is  the  centre  of  the  arterial 
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system,  and  from  that  organ  it  is  propagated 
through  all  the  minutest  branches  of  the  arteries. 
In  those  which  lie  immediately  under  the  skin  it 
can  be  felt  with  the  finger,  as  is  the  case  with  the 
radial  artery,  the  pulsation  of  which  is  very  per- 
ceptible at  the  wrist.  The  state  of  the  pulse  is 
therefore  an  indication  of  the  action  of  the 
heart  and  the  whole  arterial  system,  and  of  the 
condition  of  the  blood  and  the  physical  func- 
tions in  general.  The  circumstances  to  be  at- 
tended to  in  the  pulse  are  either  the  number 
of  pulsations  which  take  place  in  a  given  time, 
and  the  regularity  or  irregularity  of  their  oc- 
currence, or  the  character  of  each  pulsation.  In 
the  former  case  the  pulse  is  said  to  be  quick  or 
slow  according  to  the  number  of  pulsations  in 
a  given  interval;  regular  or  irregular,  as  they 
occur  at  equal  or  unequal  intervals.  In  the  lat- 
ter case  it  is  strong  or  weak,  hard  or  soft,  full 
or  small,  etc.  It  is  affected  by  the  age,  sex,  and 
temperament  of  the  individual,  and  by  accidental 
circumstances,  as  sleep,  food,  exercise,  heat,  ett 

The  pulse  is  most  rapid  in  infancy,  making 
from  no  to  140  beats  per  minute.  During  early 
childhood  it  makes  from  100  to  no,  and  is  regu- 
lar, and  rather  soft  and  small.  In  youth  it  is 
much  slower,  making  from  80  to  90  beats  per 
minute.  At  this  period  it  is  regular,  strong, 
rather  soft  than  hard,  moderately  full.  In  ma- 
ture age  the  number  of  beats  is  on  the  average 
about  75  per  minute,  and  the  pulse  is  regular, 
strong,  or  moderate,  fluctuating  between  hard 
and  soft,  between  full  and  small.  In  old  age 
the  number  of  beats  sinks  to  about  60.  In  the 
female  the  pulse  is  more  rapid,  softer,  and 
smaller  than  in  the  male.  In  persons  of  a 
sanguine  temperament  it  is  quicker  and  fuller 
than  in  phlegmatic  individuals.  Sudden  agita- 
tion and  violent  passions  make  the  pulse  rapid 
and  irreg[ular;  joy  makes  it  quick  and  strong; 
long-continued  grief,  languid  and  soft.  The 
pulse  is,  therefore,  a  highly  important  indication 
of  the  state  of  the  system.  A  deviation  from  the 
regular  pulse  of  an  individual  indicates  a  dis- 
ordered state.  When  the  irritability  of  the  sys- 
tem is  so  heightened  as  to  produce  fever  or  in- 
flammation tite  pulse  is  accelerated.  If  the 
action  of  the  nervous  system  is  irregular,  or  im- 
duly  heightened,  the  pulse  becomes  frequent  and 
irregular.  In  case  of  mechanical  obstructions  to 
the  circulation,  as  in  dropsy  of  the  pericardium, 
polypus  in  the  heart  or  in  the  great  arteries,  the 
pulse  is  irregular  and  interrupted. 

The  study  of  the  pulse  began  with  the  an- 
cients. Galen  wrote  several  works  on  it,  and  for 
several  centuries  the  subject  of  pulsation  re- 
mained much  as  he  left  it  The  demonstrations 
of  the  circulation  of  the  blood  by  Harvey,  and 
of  the  irritability  of  the  muscular  fibre  by  Haller 
threw  new  light  on  it,  and  medical  science  at 
last  has  brought  it  under  full  investigation,  and 
has  explained  it  in  all  its  physiological  aspects. 

Pulse  Glass,  an  instrument  invented  by 
Franklin  to  exhibit  the  ebullition  of  liquids  at 
low  temperatures.  The  bulbs  are  connected  by 
a  slender  stem  and  partially  charged  with  wa- 
ter, the  supernatant  air  having  been  expelled  by 
boiling,  and  the  opening  hermetically  sealed  by 
a  blow-pipe.  By  grasping  one  of  the  bulbs  the 
heat  of  the  hand  will  cause  the  formation  of 
vapor  and  drive  the  liquid  into  the  other  bulb, 
producing  a  violent  ebullition  in  the  latter. 


Pulsom'eter.  See  Fumfs  and  Pumping 
Machinery. 

Pulszky,  ptil'ske,  Franz  Aurelius,  Hunga- 
rian archaeologist  and  publicist:  b.  Eperies 
1814;  d.  Budapest  1897.  When  only  22  he 
was  nominated  to  membership  in  the  Archaeolog- 
ical Institute  of  Rome.  Joining  the  Liberal 
party  under  Kossuth  he  was  elected  a  deputy 
to  the  Hungarian  Diet  in  1840  and  later  under- 
secretary to  the  Hungarian  Prince  Esterhazy, 
minister  of  foreign  affairs  in  Vienna.  He  fol- 
lowed Kossuth  to  England  and  after  the  catas- 
trophe of  Villagos  accompanied  the  ex-dictator 
to  America.  His  impressions  of  this  country 
were  embodied  in  a  book  entitled  <  White,  Red, 
and  Black.'  Condemned  to  death  by  his  coun- 
try for  treason,  he  lived  in  Italy  and  joined 
cause  with  the  Garibaldians.  The  sentence  was 
removed  in  1866;  in  1872  he  became  inspector- 
general  of  museums  and  public  libraries.  He 
wrote  'Philosophy  of  Hungarian  History* 
(1882);  <My  Life  and  Times>;  and  <The 
Jacobins  in  Hungary*  (1887). 

Pulteney,  piilt'nl,  William,  Earl  of  Bath, 
English  politician:  b.  London  22  March  1684; 
d.  there  7  July  1764.  He  was  educated  at  Ox- 
ford, and  in  1705  entered  parliament.  He  was 
a  partisan  of  Walpole,  and  after  the  accession  of 
George  I.  was  made  privy  councillor  and  sec- 
retary of  war,  1714-17.  In  1725  he  became  a 
political  opponent  of  Walpole,  gained  great  pop- 
ularity by  his  crusade  against  his  former  friend, 
and  when  Walpole  was  forced  from  the  ministry 
in  1742  Pulteney  organized  under  the  Earl  of 
Wilmington  a  new  ministry.  The  public  was 
disappointed  in  the  cabinet,  and  his  acceptance  of 
a  peerage  further  destroyed  his  popularity.  As 
member  of  the  House  of  Lords  he  was  not 
prominent,  and  when  appointed  premier  in  1746 
he  held  office  but  two  days,  being  unable  to  form 
a  cabinet 

Pultowa,  pool'to-va,  or  Poltava,  Russia, 
( I )  capital  of  the  government  of  Poltava ;  on  the 
Vorskla  River;  about  450  miles  southwest  of 
Moscow.  It  is  walled  and  defended  by  a  citadel 
on  a  small  eminence.  It  is  the  commercial  centre 
of  a  large  farm  and  stock-raising  region.  The 
annual  fairs,  three  in  number,  are  of  less  im- 
portance than  in  former  years.  Here  in  1709 
Peter  the  Great  defeated  the  Swedes  under 
Charles  XII.  A  monument  in  the  principal 
square  commemorates  the  event;  and  three 
miles  from  the  town  is  the  tomb  of  those  who 
fell  in  this  battle;  it  is  still  called  the  Swedish 
Tomb.  Pop.  about  55,000.  (2)  A  government 
in  the  southwestern  part  of  Russia  in  Europe, 
bounded  on  the  north  by  Tchemigor,  on  the 
east  by  Kharkov,  on  the  south  by  Ekaterinoslav, 
and  on  the  west  by  Kiev;  area,  19,265  square 
miles.  The  surface  is  a  plain  sloping  from  the 
northeast  to  the  southwest,  and  drained  chiefly 
by  the  Dnieper  and  its  tributaries.  It  is  one  of 
the  most  fertile  and  best  cultivated  departments 
of  Russia;  it  exports  about  one  fourth  of  the 
whole  produce  of  wheat,  oats,  and  barley  of  the 
whole  country.  Tobacco  is  increasing  in  acreage. 
Stockraising  and  bee-keeping  are  given  much 
attention.  Manufacturing  is  limited;  the  chief 
products  are  leather,  coarse  woolen  goods, 
brandy,  and  saltpeter.  Oil  is  made  from  the 
seed  of  the  sunflower  and  of  flax.  Pop.  about 
3,000,000. 
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Pultusk,  pool'toosk,  Russian  Poland,  town 
in  the  government  of  Lomza,  on  the  Narev, 
about  32  miles  north  by  east  of  Warsaw.  It  has 
several  old  buildings  of  historic  interest,  some 
manufactories,  and  considerable  trade.  It  is 
noted  as  the  scene  of  the  defeat  of  the  Saxons 
by  Charles  XII.^  in  1703,  and  of  the  Russians 
by  the  French  in,  i8oi5.  Population  estimated, 
16,000. 

Pulvermacher  Chain,  in  electricity,  a  form 
of  galvanic  battery  consisting  of  a  series  of  small 
wooden  cylinders  on  which  a  zinc  and  copper 
wire  are  coiled  side  by  side,  but  without  touch- 
ing each  other.  The  zinc  of  one  cylinder,  touch- 
ing the  copper  of  the  adjacent  one,  forms  with 
it  a  couple.  The  whole  is  immersed  in  vinegar 
diluted  with  water.  A  chain  of  120  couples 
forms  a  very  powerful  battery.    See  Battery. 

Pu'ma,  or  Mountain  Lion.       See  Cougak. 

Ptim'ice,  a  variety  of  lava  of  a  porous  and 
fibrous  structure,  resembling  that  of  a  sponge  in 
appearance,  containing  from  60  to  75  per  cent  of 
silica,  with  alumina,  iron,  lime,  soda,  etc.  It 
varies  in  color  from  whitish-gray  to  yellowish- 
brown  and  will  float  in  water.  It  is  essentially 
lava  from  which  steam  or  gas  has  escaped  in 
large  quantities  while  it  was  being  consolidated. 
Its  extreme  roughness  fits  it  for  use  in  polishing. 
In  the  solid  state  it  is  used  to  polish  paint, 
wood,  metal,  etc. ;  and,  as  a  powder,  for  marble, 
ivory,  bone,  glass,  and  in  the  composition  of 
tooth-powder.  Pumice  may  be  considered  be- 
cause of  its  glassy  composition  as  a  porous  vari- 
ety of  obsidian  (q.v.).  Pumice  is  obtained  in 
Mexico,  Iceland,  and  Hungary,  but  chiefly  from 
the  Lipari  Islands. 

Pampellv,  Raphael,  American  geologist: 
b.  Owego,  N.  y.,  8  Sept.  1837.  He  was  edu- 
cated at  the  Owego  Academy,  and  later  studied 
sciences  and  mining  engineering  in  Paris  and  at 
Freiberg,  Saxony.  He  made  geological  investi- 
gations in  Corsica,  and  after  his  return  to  the 
United  States  in  i86o_  visited  Arizona,  and  in 
1861-3  was  engaged  in  scientific  explorations 
under  the  government  of  Japan.  In  1863-4  he 
made  a  private  investigation  tour  through  cen- 
tral, western,  and  northern  China  and  Mon- 
golia, and  in_  1864  engaged  under  the  Chinese 
government  in  examining  the  northern  coal 
fields.  In  1866-73  he  was  professor  of  mining  at 
Harvard,  State  geologist  for  Michigan  in 
1869-71,  and  in  1871-3  directed  the  State  geo- 
logical survey  of  Missouri.  He  was  appointed 
to  the  United  States  geological  survey  in 
1879-81,  1884-91,  in  charge  of  the  Archaean  divi- 
sion, and  was  organizer  and  director  of  the 
Northern  Transcontinental  Survey  in  1881-^ 
The  development  of  the  iron  ore  industry  in 
Michigan  and  western  Ontario  was  largely  due 
to  his  investigations  in  1867-1901,  and  his  time 
is  now  occupied  in  organizing  and  directing  an 
exploration  expedition  to  central  Asia.  He  has 
published:  'Geological  Researches  in  China, 
Mongolia,  and  Japan'  (1866)  ;  'Iron  Ores  and 
Coal  Fields  of  Missouri'  (1873);  'Geology  of 
the  Green  Mountains'  (1894)  ;  etc. 

Pum'pemickel,  the  name  given  to  a  coarse 
brown  bread  made  in  Germany  from  unbolted 
rye.  It  is  baked  in  large  square  loaves,  which 
often  weigh  as  much  as  60  pounds.  Its  proper 
manufacture  depends  upon  the  treatment  of  the 


dough,  which  must  contain  neither  yeast  nor 
leaven,  and  also  on  the  management  of  the  oven, 
in  which  the  batch  must  remain  from  12  to  14 
hours. 

Pump'kin,  any  of  several  annual  vine-like 
herbs,  especially  Cucurbita  pepo,  of  the  order 
Cucurbitacece,  probably  of  tropical  America,  but 
not  known  in  a  wild  state.  It  is  a  coarse  tendril- 
bearing  vine  frequently  exceeding  20  feet  in 
length,  with  prickly  stems  and  leaf  stalks ;  bears 
large  rough  leaves;  large  yellow  flowers,  the 
pistillate  being  followed  by  large  variously  col- 
ored but  generally  yellow  fruits,  with  hard  rinds, 
thick  flesh  and  many  seeds.  The  plant  is  widely 
cultivated  in  warm  and  temperate  countries  for 
its  fruits,  which  range  in  weight  from  10  to  40 
pounds,  but  in  some  varieties  weigh  far  more. 
They  are  largely  used  for  stock  feeding  and  for 
making  pies.  The  cultivation  is  essentially  the 
same  as  for  squashes;  but  in  America  the  plants 
are  most  frequently  grown  in  com  fields,  the 
seeds  being  sown  at  intervals  of  about  12  feet, 
and  the  plants  allowed  to  shift  for  themselves 
after  the  corn  is  laid  by.  It  is  affected  by  the 
same  insect-enemies  as  the  squash  (q.v.). 

Pumps    and    Pumping    Machinery.    The 

term  "pump,"  commonly  used  to  designate  the 
various  forms  of  mechanical  devices  by  which 
liquids  and  gases  are  moved,  is  of  very  doubt- 
ful origin.  It  might  have  been  derived  from 
the  French  "pompe,"  or  the  German  "pumpe," 
*plumpfe,»  or  the  Latin  "plumbum," — lead,  the 
last-named  although  advanced  by  some  authori- 
ties, appears  to  be  the  result  of  a  rather  far- 
fetched conclusion.  In  its  broadest  application 
it  designates  a  multifarious  variety  of  appli- 
ances and  machines,  some  simple  and  others  of 
complicated  mechanical  construction,  which 
may  be  grouped  into  four  general  classes  — 
*bucket-Iifts,»  "displacement-pumps,"  "impel- 
lers* and  "impulse*  pumps,  according  to  their 
mode  of  action,  and  disregarding  their  motive 
power. 

"Bucket-lifts,"  for  raising  water  from  wells 
or  other  sources  to  receiving  points  above  that 
of  the  supply,  by  means  of  a  counterbalanced 
pole  or  sweep  (swape),  and  by  a  windlass  or 
wheel,  operated  by  hand,  or  with  the  aid  of 
draught  animals,  represent  the  earliest  forms 
of  pumps.  They  were  used  during  the  remotest 
periods,  and  are  commonly  used  even  at  the 
present  time,  their  application  not  being  con- 
fined so  much  to  particular  localities  as  to  their 
cheapness  and  the  limited  supply  of  water  re- 
quired. The  most  primitive  device  of  this  char- 
acter was  probably  the  "cistern-pole.*  Pliny, 
52  A.D.,  mentions  it  in  his  description  of  the 
various  methods  employed  in  watering  gardens. 
He  states:  "Water  is  drawn  from  wells  and 
tanks  by  plain  poles,  hooks  and  buckets."  The 
"swape"  was  a  natural  evolution  from  the  cis- 
tern-pole, and  in  the  form  of  the  "shadoof,"  of 
Egypt,  is  authentically  recorded  as  having  been 
in  use  over  1,500  years  B.C.,  in  the  time  of  the 
Pharaohs,  a  period  antedating  the  E.xodus.  It 
is  still  used  extensively  in  that  region,  myriads 
of  them  lining  the  banks  of  the  Nile,  where  they 
are  worked  unceasingly  by  relays  of  men,  with- 
out intermission,  day  and  night.  It  is  also 
used  extensively  all  over  Hindustan,  where  it 
is  called  the  "picotah."  In  fact,  the  "swape"  in 
some  form  is  used  extensively  in  all  of  the  Ori- 
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cntal  countries  from  Asia  Minor  to  China  and 
Japan  and  also  in  Mexico  and  South  America, 
for  domestic  purposes  and  for  the  irrigation  of 
bnd.    For  the  latter  purpose,  however,  it  was 
superseded  in  India  by  the  "jantu,"  an  oscillat- 
ing wooden  trough  involving  the  same  principle, 
that  of  the  lever,  and  worked  by  hand.     The 
•windlass   and   bucket*   arrangements   operated 
by  cranks  or  by  tread-wheels,  the  latter  worked 
by  men  or  animals,  appear  to  have  followed  the 
•swape,*    first   among    the   Chinese,   and    later 
among  the  earliest  Greeks  and  Romans.    Tread 
wheels  appear  to  have  been  a  common  mode  of 
applying  human  and  animal  effort  among  the 
ancients,  and  are  often  used  even  at  the  pres- 
ent time,  although  not  so  much  in  connection 
with  pumping  water.     About  the  beginning  of 
the  Christian  Era,  Vitruvius,  a  Roman  engineer, 
described  a  number  of  pumping  machines  in- 
volving  a    rotary   principle  —  the    "tympanum," 
«noria,»  "chain  of  buckets  or  pots,®  the  "screw" 
and  the  •pump."     The  tympanum  consisted  of 
a  series  of  gutters  with  their  open  ends  joined 
to  a  shaft  hollow  at  one  end  and  placed  above 
the  surface  of  the  water  at  the  height  to  which 
the  water  was  to  be  elevated.    The  gutters  thus 
arranged   radially  extended  tor  a  short  distance 
below   the   surface   of   the   water   which    they 
scooped  up  successively  when  the  shaft  was  ro- 
tated.   Each  gutter  as  it  passed  above  the  hori- 
zontal position,  delivered  its  water  to  the  shaft 
to    be     subsequently     discharged     through     a 
trough  at  the  desired  point.    This  primitive  de- 
vice continued  in  use  from  the  remote  ages  of 
antiquity  up  to  the  i8th  century  without  any 
change  of  construction,  when  La  Faye,  a  mem- 
ber  of    the    Royal    Academy    of    Sciences    of 
France,  improved  it  by  substituting  a  series  of 
curved    canals    for   the    original    straight   gut- 
ters,   thus    developing    the    progenitor    of    the 
'scoop  wheel,"  which  propelled  by  streams,  are 
extensively    used    for    draining   purposes.     La 
Faye's  improvement  and  the   geometrical   rea- 
soning which  developed  it  are  exhaustively  de- 
scribed by  Belidor  (Tom.  ii.  38s,  387)-    While 
the  tympanum  consisted  of  a  series  of  revolving 
gutters,  the  noria  may  be  described  as  a  number 
of  'swapes'  arranged   around   a  central   shaft 
like  the  spokes  of  a  wheel,  each  swape  carrying 
on  its  outer  end  a  vessel  which  fills  as  the  ro- 
■  tary  motion  of  the  shaft  plunges  it  beneath  the 
surface    of    the   water,    and    subsequently   dis- 
charges   its    liquid    freight    into    a    reservoir 
placed    at    the    upper    part    of    the_  circle.    It 
is   commonly    known    as    the    Persian    wheel. 
The    "chain    of    buckets    or    pots"    was    an 
elaboration    of    the    simple    bucket    and    cord 
arrangement,    by    the    introduction  _  of    a    pul- 
ley operating  an  endless  rope  or  chain,  to  which 
several  buckets  or  pots  were  attached.     It  was 
employed   by   all   the   foremost  nations  of  an- 
tiquity, and  is  still  used  in  many  parts  of  Eu- 
rope and    Asia.    Among  half-civilized   nations 
it  was  the  highest  type  of  hydraulic  machines. 
Sometimes,  when  the  source  of  supply  was  a 
river,  as  in  the  case  of  the  Persian  wheels  on 
the  Orontes,  the  driving  wheels  of  the  arrange- 
ment were  placed  in  the  river  and  propelled  by 
its  current    About  the  middle  of  the  17th  cen- 
tury, European  mechanics  recognized  that  when 
the  water  was  admitted  into  the  receiving  ves- 
sels of  a  noria  or  a  chain  of  pots  at  the  upper 
part  of  the  circumference,  it  was  converted  into 
an  over-shot  wheel,  thus  affording  a  means  of 


power  transmission  to  other  machines,  and  in 
cases  where  the  water  supply  was  limited,  but 
descended  from  a  considerable  elevation,  it  was 
substituted  for  the  overshot  wheel  as  a  prime 
mover  in  operating  mining  pumps,  dredging, 
threshing  and  other  machines  of  a  similar  char- 
acter; while  as  a  conveyor,  originally  used  ex- 
clusively as  a  water  elevator,  it  has  also  been 
employed  to  raise  mortar  in  the  construction 
of  building:s,  city  walls  and  fortifications,  and 
for  carrying  grain  and  flour  to  the  different 
floors  of  a  mill.  In  its  original  form,  that  of 
the  "sakia"  of  Egypt,  it  was  unquestionably  the 
pump  introduced  into  Greece  by  Danaus  when 
he  dug  the  wells  of  Argos,  1485  b.c.,  about  a 
thousand  years  before  3ie  building  of  Baby- 
lon by  the  Persians.  Danaus  was  a  brother  of 
the  Pharaoh  Rameses,  who  reigned  during  the 
period  the  Israelites  were  in  Egypt.  He  was 
compelled  to  leave  that  country  on  account  of 
domestic  troubles,  and  accompanied  by  his  fam- 
ily and  friends  sailed  for  Greece.  They  landed 
on  the  coast  of  Meloponessus,  and  settled  at 
Argos.  According  to  Pliny  (vii.  56),  previous 
to  the  arrival  of  these  Egyptians,  the  Greek 
were  unacquainted  with  wells  and  pumps ;  there- 
fore, it  is  natural  to  conclude  that  the  wells  of 
Argos  dug  by  Danaus  were  equipped  with  the 
Egyptian  pumping  devices  most  adaptable  to 
wells,  which  was  the  chain  of  pots,  and  not  a 
form  of  atmospheric  or  force  pump,  the  pioneer 
of  which  is  described  in  Hero's  'Spiritalia'  as 
invented  by  Ctesibius  of  Alexandria,  one  of 
the  most  eminent  mathematicians  and  mechani- 
cians of  that  period,  in  the  year  224  b.c.  The 
most  modern  refinement  of  the  chain  of  pots  is 
the  "chain  pump,"  while  Vera's  "rope  pump" 
and  the  hydraulic  belt  are  applications  of  the 
same  idea,  and  consist  of  endless  double  bands 
of  rope  or  woolen  cloth  passing  over  two  rollers, 
one  placed  below  the  surface  of  the  water,  the 
other  at  the  point  of  delivery.  The  rollers  are 
driven  at  a  velocity  ranging  from  one  to  two 
thousand  feet  per  minute,  and  as  the  bands  pass 
over  the  upper  roller,  the  water  held  between 
them  by  capillarity  is  forced  out  by  the  pres- 
sure and  discharged  into  a  receiving  chamber 
connected  with  the  delivery  spout. 

Machines  embodying  the  principle  of  the 
screw,  stated  by  some  authorities  as  invented 
by  Archimedes,  the  Greek  geometrician  and 
greatest  mathematician  of  antiquity,  and  by 
others  credited  to  the  genius  of  Canon  of  Samos, 
a  contemporary  of  Archimedes,  about  the  year 
242  B.C.,  are  described  by  Vitruvius  as  of  Egyp- 
tian origin,  and  were,  according  to  other  authen- 
tic records,  employed  in  Egypt,  for  draining  and 
irrigating  land,  many  centuries  before  Archi- 
medes visited  that  country.  It  consists  of  one 
or  more  flexible  tubes  of  lead  or  leather,  wound 
spirally  around  a  solid  cylinder  of  wood  or  iron, 
the  ends  of  which  are  pivoted  to  supports,  so 
that  the  whole  arrangement  may  be  revolved 
upon  its  axis,  which  is  generally  placed  at  an 
angle  of  45°  to  the  horizontal.  The  lower  end 
of  the  tube  is  placed  below  the  surface  of  the 
water,  and  the  upper  end  over  a  receiving 
troughat  the  desired  elevation.  When  the  ma- 
chine is  rotated  the  water  entering  the  lowest 
bend  of  the  spiral  is  forced  upward  by  each 
succeeding  revolution  into  the  other  bends,  and 
finally  discharged  out  of  the  uppermost  into  the 
trough.  The  Roman  screws  were  made  with 
plank  grooves  arranged  spirally  around  a  solid 


Digitized  by 


Google 


PUMPS  AND  PUMPING  MACHINERY 


cylinder,  and  the  grooved  cylinder  thus  con- 
structed was  fitted  into  and  revolved  within  a 
hollow  cylinder  of  the  same  length. 

The  connecting  link  between  the  various 
more  or  less  elementary  forms  of  water  ele- 
vators or  "lifts*  already  described,  and  the 
group  of  hydraulic  machines  designated  as  "dis- 
placement pumps,"  is  the  modern  chain  pump, 
consisting  of  a  tube  through  which  the  water  is 
raised  by  a  series  of  pallets  or  pistons.  The 
pump  of  Ctesibius  appears  to  have  been  of  this 
character,  although  it  consisted  of  only  two 
single-acting  pistons  working  in  a  cylinder,  the 
water  being  raised  by  the  up-stroke  and  expelled 
by  the  down-stroke,  into  a  common  receiving 
chamber.  In  this  machine  the  atmospheric 
pressure  was  not  taken  into  consideration, 
and  its  capabilities  as  a  water-lifter  remained 
unrecognized  until  1643,  when  Torricelli,  the 
great  Italian  physicist,  announced  that  water 
could  be  raised  in  a  tube  by  the  pressure  of 
air.  In  1641,  Gallileo,  when  consulted  by  a 
Florentine  pump-maker,  had  failed'  to  demon- 
strate why  water  failed  to  rise  in  a  closed  tube 
above  a  height  of  33  feet  under  the  action  of 
a  suction  pump.  A  year  or  two  later,  after  the 
death  of  Gallileo,  Torricelli  undertook  the  ex- 
planation of  that  fact,  his  experiments  finally 
resulting  in  establishing  the  law  that  the 
heights  attained  by  liquids  in  a  closed  tube,  the 
upper  end  of  which  was  a  vacuum,  under 
the  pressure  of  the  atmosphere,  was  proportional 
to  their  specific  gravities.  For  example,  under 
these  conditions,  the  height  of  a  column  of  mer- 
cury would  be  about  28  inches,  while  that  of  a 
column  of  water  would  be  about  33  feet  at  the 
level  of  the  sea.  _  The  direct  result  of  this  ex- 
periment was  the  invention  of  the  siphon  barom- 
eter, in  which  the  empty  space  above  the  col- 
umn of  mercury  is  known  as  the  Torricellian 
vacuum;  but,  through  the  further  experiments 
of  Pascal,  a  French  mathematician  and  divine, 
in  1646,  followed  by  those  of  Otto  Guericke,  a 
philosopher  and  mathematician  of  Magdeburg, 
Prussia,  and  of  Candido  del  Buono,  a  member 
of  the  Academie  del  Cimento  of  Florence,  it 
led  to  the  invention  of  the  *air  pump,"  an  ap- 
paratus which  is  described  under  the  title  air 
pump,  and  which  must  not  be  confounded  with 
the  atmospheric  or  displacement  pump  used  for 
pumping  water,  which  was  not  unknown  to  the 
ancients,  and  was  probably  used  in  some  of  its 
innumerable  forms,  long  before  the  days  of 
Ctesibius.  In  its  simplest  form,  the  modem 
atmospheric  or  displacement  pump  consists  of  a 
cylinder  (c)  connected  at  the  bottom  with 
a  pipe  (p),  the  lower  end  of  which  is  immersed 
below  the  surface  of  the  water.  In  the  cylin- 
der are  placed  two  valves  (uv  and  Iv),  the 
lower  stationary  and  the  upper  attached  to  a 
piston  (f)  at  the  end  of  a  rod  (r),  which  moves 
the  piston  up  and  down  under  the  motion  of 
a  handle  (/t).  A  pipe  or  spout  (s),  attached 
to  the  cylinder  near  its  upper  end,  receives  and 
discharges  the  water  raised  by  the  working  of 
the  piston.  Both  the  valves  open  upward,  and 
the  action  of  the  entire  arrangement,  based 
upon  the  physical  fact  that  two  bodies  cannot 
occupy  the  same  space  at  the  same  time,  is  as 
follows :  When  the  downward  stroke  of  the  han- 
dle moves  the  piston  upward,  the  air  in  the 
space  A  being  rarefied  by  having  to  occupy  a 
greater  space,  and  the  partial  vacuum  thus 
/formed  relieves  the  pressure  of  the  atmosphere 


from  the  lower  valve,  which  being  opened  up- 
ward by  the  pressure  of  the  air  in  the  space 
(B)  of  the  pipe,  allows  a  portion  of  it  to  pass 
into  the  space  (A).  When  the  piston  descends 
under  the  upward  stroke  of  the  handle,  the  air 
in  the  space  (,A )  is  compressed,  the  lower  valve 


Modern   Displacement 


is  closed,  and  when  the  density  of  the  com- 
pressed air  becomes  greater  than  that  of  the 
atmosphere,  the  upper  valve  is  forced  open  and 
the  air  passes  into  and  out  of  the  space  (Z>). 
Thus,  by  the  continued  up  and  down  movement 
of  the  piston,  all  the  air  in  the  space  (B)  is 
completely  exhausted,  allowing  the  water  to  rise 
in  tne  suction  pipe  under  the  pressure  of  the 
atmosphere  upon  its  surface  in  the  well,  until 
it  fills  the  space  (B)  up  to  the  lower  valve. 
The  next  upward  movement  of  the  piston  emp- 
ties the  air  in  the  space  (A),  which  is  imme- 
diately filled  with  water  by  the  opening  of  the 
lower  valve.  The  downward  motion  of  the  pis- 
ton closes  the  lower  valve  and  forces  the  water 
through  the  upper  valve  into  the  space  (£>), 
from  which  it  is  discharged  through  the  spout 
by  the  next  upward  movement  of  the  piston 
which  at  the  same  time  refills  the  space  (A). 
Under  the  laws  of  fluid  pressure  established  by 
the  experiments  of  Torricelli  and  others,  the 
height  to  which  a  column  of  water  will  rise 
depends  upon  the  atmospheric  pressure  at  any 
pomt  on  the  earth's  surface,  and  varies  with  the 
altitude  of  that  point.    At  the  level  of  the  sea, 
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the  atmosphere  exerts  a  pressure  of  about  IS 
pounds  to  the  square  inch,  and  will  support  a 
column  of  water  in  a  closed  tube  from  which 
the  air  has  been  exhausted,  between  32  and  33 
feet  in  height,  while  upon  the  top  of  Mont 
Blanc,  or  Pike's  Peak,  15,000  or  16,000  feet 
above  the  sea,  the  atmospheric  pressure  will 
support  a  similar  column  of  water  about  16 
or  17  feet  in  height  A  knowledge^  of  this 
fact  is  important  not  only  in  determining  the 
maximum  distance  at  which  the  lower  valve  of 
a  pump  may  be  placed  from  the  surface  of  the 
water,  but  also  in  every  branch  of  hydraulic 
engineering.  There  are  numerous  forms  of  dis- 
placement pumps.  Usually  they  are  equipped 
with  a  piston  which  fits  the  cylinder  tightly  and 
operates  as  already  described.  Some  forms  em- 
ploy a  plunger  which  but  partly  fills  the  cylin- 
der, and  instead  of  driving  all  the  water  out  of 
it,  merely  displaces  a  volume  equal  to  that  of 
the  plunger  itself.  In  others,  the  displacement 
is  effected  by  jets  of  air  or  steam.  In  all  of 
them,  valves  form  an  essential  part.  In  the 
simplest  forms  the  valves  are  made  of  leather 
or  rubber,  and  are  fixed  in  position  by  a  hinge 
on  the  edge.  They  are  made  in  a  great  variety 
of  forms  and  operate  by  pressure,  or,  as  in  the 
case  of  the  Reidler  valve,  a  German  invention, 
by  mechanical  means.  They  usually  consist  of  a 
•valve  seat,"  to  which  the  'disk*  or  valve  proper 
is  attached,  the  "stem'  which  controls  the  lift 
of  the  disk  and  prevents  its  displacement  from 
the  seat,  the  *cover  plate,*  and  the  "valve 
spring,*  introduced  in  some  forms  to  take  up 
slacks.  When  a  valve  is  required  only  to  pre- 
vent the  back  pressure  or  a  reverse  flow,  a  single 
flap  or  check  valve  is  used.  In  large  pumps  a 
number  of  small  valves  are  employed,  equal  in 
the  aggregate  to  a  single  large  valve  of  suffi- 
cient size  to  allow  the  passage  of  the  whole 
flow,  thus  preventing  injurious  shocks  when  the 
valves  are  opened  and  closed  suddenly.  Ex- 
cepting the  disks,  all  the  other  parts  of  a  valve 
are  made  of  bronze,  while  metallic  ball  and 
cone  valves  are  extensively  used  in  deep  well 
pumps.  The  sub-classes  mto  which  displace- 
ment pumps  may  be  grouped  are  almost  in- 
numerable, but  the  most  important  are  the 
•reciprocating'  pumps  in  which  the  pistons  or 
plungers  move  alternately  back  and  forth,  or 
up  and  down,  in  a  straight  line,  and  are  desig- 
nated single-acting  when  the  water  is  displaced 
by  one  part  of  the  stroke,  and  double-acting 
when  it  is  displaced  by  both  parts  of  the  stroke 
of  the  piston.  In  a  single-acting  pump,  the  wa- 
ter is  forced  into  the  ascending  pipe  only  by 
the  downward  part  of  the  stroke,  and  is  dis- 
charged intermittently,  while  in  the  double-act- 
ing form,  the  discharge  is  continuous,  thus  sav- 
ing the  power  wasted  by  the  ever-recurring 
acceleration  and  retardation  of  the  ascending 
column  of  water.  Of  the  many  methods  em- 
ployed to  produce  this  very  desirable  result,  the 
most  common  is  that  in  which  an  air  chamber 
is  fixed  vertically  on  the  discharge  pipe  and 
receives  the  water  forced  upward  by  the  down- 
ward stroke  of  tbe  piston.  The  air  in  the  cham- 
ber being  compressed  acts  as  a  spring,  and 
returns  the  force  gradually  to  the  ascending  col- 
umn of  water  as  the  piston  moves  upward, 
thus  equalizing  the  pressure  so  as  to  give  a  uni- 
form discharge.  "Direct-acting*  displacement 
pumps  are  so  desi^iated  when  the  motive  power 
is  applied  in  a  direct  line  with  the  movement 
Vol  i' — J 


of  the  piston  or  plunger,  and  differentiates  them 
from  the  "crank-and-fly-wheel,"  and  the  "beam 
pumps,*  when  such  devices  are  employed  to 
transmit  the  motion.  The  additional  designa- 
tions—  simple,  duplex,  triple,  etc.,  are  applied 
to  pumps  according  to  the  number  of  pistons  — 
one,  two,  three,  or  more,  operated  by  a  unit  of 
motive  power.  ^Rotary  pumps*  are  equipped 
with  revolving  pistons,  the  axes  of  which  are 
parallel,  and  the  longitudinal  surfaces  formed 
into  a  series  of  curves  which  interlock  on  the 
inside  and  revolve  with  a  tight  sliding  contact 
on  the  outside,  against  the  curved  walls  of  the 
pump  chamber.  Screw  pumps  and  chain  piston 
pumps  are  merely  the  modern  refinement  of  very 
old  ideas,  while  the  "pulsomcter,*  although  one 
of  the  latest  of  modern  pumping  devices,  may 
be  regarded  as  the  connecting  link  between  ordi- 
nary pumps  and  what  may  be  correctly  termed 
"pumping-engines* —  machines  in  which  the 
pump  and  motive  power  are  combined,  the  dis- 
placement being  effected  by  steam.    It  consists 


Pulsomcter. 

of  two  bottle-shaped  chambers  (o)  and  (6),  the 
taperinp;  necks  of  which  incline  toward  each 
other  in  a  common  passage  at  (<r).  At  the 
lower  end  of  this  passage  is  a  valve  ((/),  which 
when  moved  slightly  will  simultaneously  close 
the  opening  of  the  neck  of  one  chamber,  and 
open  that  of  the  other. 

Water  is  admitted  into  the  chambers  through 
the  passage  (e),  and  valves  (f)  (g)  and  forced 
out  through  the  valves  (h)  («),  and  passage 
(/)  into  the  air  chamber  (k).  The  device  oper- 
ates as  follows :  Suppose  both  chambers  are 
full  of  water  and  the  valve  (d)  to  the  right. 
When  steam  is  admitted  to  the  chamber  (a)  the 
water  is  forced  out  by  direct  pressure  through 
the  valve  (A)  into  the  air  chamber  (k),  so  that 
when  the  chamber  (a)  is  nearly  or  quite  emptXt 
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the  valve  (d)  moves  to  the  left,  cutting  off  the 
steam  from  the  chamber  (a)  and  admitting  it 
to  the  chamber  (fc),  from  Which  the  water  is 
gradually  _  forced  out  In  the  meantime,  the 
condensation  of  the  steam  in  the  chamber  (a) 
creates  a  partial  vacuum,  and  the  pressure  of 
the  atmosphere  on  the  external  water  forces  it 
through  the  valve  (f)  into  the  chamber,  so  that 
when  it  is  nearly  full,  the  air  it  contains  will 
be  sufficiently  compressed  to  force  the  valve 
(rf)  over  to  the  right,  thus  producing  a  continu- 
ous action.  The  efficiency  of  pulsometers  is 
equal  to  that  of  small  direct-acting  feed  pumps, 
but  they  are  extensively  used  on  account  of 
their  simple  construction  and  great  durability. 

The  expansive  energy  of  compressed  air,  hot 
air,  and  steam,  was  probably  employed  by  the 
ancients,  as  the  motive  power  of  pressure  en- 
gines to  raise  water,  many  centuries  before  the 
Christian  era.  _  There  are  extant  numerous  au- 
thentic descriptions  of  devices  equipped  with  pis- 
ton bellows,  employed  for  this  purpose  by  the 
ancient  Egyptians,  Hindus,  Chinese,  Peruvi- 
ans and  the  Aztecs.  Also  descriptions  of  hot 
air  devices,  and  pressure  machines  operated  by 
steam,  the  majority  of  which  were  contrived 
by  the  members  of  the  ancient  priesthoods.  A 
great  many  of  these  machines  are  described  in 
the  'Spiritalia'  written  by  Heron,  or  Hero  of 
Alexandria,  a_  celebrated  Egyptian  mathemati- 
cian and  physicist,  who  lived  in  the  ist  century 
A.D.  The  water  jet  apparatus  known  as  Hero's 
Fountain,  although  asserted  to  have  been  in- 
vented by  him,  was  probably  an  old  device  at 
the  time  he  described  it.  In  either  case,  it  is 
the  oldest  pressure  engine  ever  described  accu- 
rately in  which  a  volume  of  air  was  used  in- 
stead of  a  piston.  In  1560,  Baptista  Porta,  an 
Italian,  published  a  work  Entitled  'Natural 
Magic,'  in  which  he  described  a  method  of  pro- 
ducing a  vacuum  by  the  condensation  of  steam, 
and  its  application  to  devices  for  raising  water. 
Similar  descriptions  are  given  in  the  writings 
of  Jerome  Cardan,  also  an  Italian,  published 
sometime  between  1515  and  1570.  Therefore, 
although  nothing  new  was  discovered  by  Decaus, 
whose  writings  were  published  in  Frankfort  in 
1615,  and  in  Paris  in  1624,  or  by  Fludd,  Worces- 
ter, Savery,  and  Papin,  whose  investigations 
and  writings  extended  over  the  period  from 
1663  to  1698,  the  suggestions  afforded  by  their 
experiments  (subsequently  elaborated  by  Frei- 
burg in  1797,  and  Shone,  Callon,  Frizzel,  and 
Pohle,  in  the  period  extending  from  1870  to 
1900),  have  led  to  the  development  of  the  vari- 
ous forms  of  modern  air-lift  pumps  operated 
by  compressed  air,  and  pulsomemeters  operated 
by  steam. 

Although  pressure  engines  operated  by  air 
compressed  under  a  head  of  water,  as  suggested 
by  Papin  in  1695,  had  been  employed  success- 
fully to  drain  mines  as  early  as  1755,  when  Hoel 
employed  one  in  the  mines  of  Chemnitz,  Hun- 
gary, the  application  of  steam  for  that  purpose 
did  not  become  an  accomplished  fact  until  a 
much  later  period.  It  is,  however,  interesting 
to  note  that  the  idea  was  suggested  by  Lord  Ba- 
con prior  to  1679,  'i  connection  with  the  Eng- 
lish mines,  and  was  probably  practically  applied 
to  a  limited,  extent  about  that  time.  The  his- 
tory of  the  'modern  pumping  engine,  however, 
more  properly  begins  with  the  construction  of 
the  Cornish  engine.  Up  to  the  close  of  the  i8th 
century,  the  only  practical  use  of  steam  engines 


was  in  connection  with  pumping  devices,  and 
many  notable  steam  pumping  engines  had  been 
erected  and  successfully  operated  in  the  mines 
of  Cornwall,  England.  The  various  improve- 
ments made  in  this  engine  from  1800  to  1840 
finally  culminated  in  the  evolution  of  one  su- 
perior t^e  which  is  now  known  as  the  "Cor- 
nish.* This  engine  gave  highly  satisfactory 
service  for  the  particular  purpose  for  which  it 
was  designed  —  the  raising  of  water  out  of  deep 
mines  where  the  constantly  increasing  depth  of 
the  shafts  necessitated  the  adaptation  of  the 
same  engine  to  the  consequent  increasing  and 
changing  loads.  It  is  constructed  upon  the  prin- 
ciple that  the  steam  within  the  steam  cylinder, 
is  used  to  lift  a  weighted  pump  plunger  which 
after  being  raised  upward  to  the  limit  of  its 
stroke,  descends  slowly  by  its  own  weight  and 
forces  upward  a  column  of  water  equal  to  that 
weight.  The  economy  produced  by  the  expan- 
sion of  the  steam  in  the  steam  cylinder  when 
the  steam  is  cut  off  during  the  descent  of  the 
plunger  is  due  to  the  fact,  that  the  pressure  and 
power  of  the  steam  first  admitted  is  greatly  in 
excess  of  what  is  necessary  to  lift  the  weighted 
plunger.  This  excess  of  power  is  taken  up  by 
the  weights  of  the  plunger  at  the  beginning  of 
its  stroke,  and  given  out  at  the  end  when  the 
power  of  the  exhausted  steam  in  the  cylinder 
has  fallen  below  the  amount  necessary  to  move 
the  plunger,  unless  assisted  by  the  power  previ- 
ously stored  in  it.  The  length  of  the  stroke  of 
the  piston  and  of  the  plunger  being  determined 
solely  by  the  operation  of  its  steam,  equilibrium, 
and  exhaust  valves,  it  is  absolutely  necessary 
to  maintain  the  steam  pressure  at  a  uniform 
rate,  while  the  water  raised  must  be  received 
under  a  uniform  head.  In  mine  pumps,  the 
steam  cylinder  is  placed  at  the  top  of  the  shaft, 
and  the  pump  at  the  bottom,  near  the  surface 
of  the  water.  The  steam  piston  is  connected  to 
the  pump  plunger  by  a  beam  made  of  heavy 
timbers,  the  weight  of  which,  together  with  that 
of  the  weight  of  the  plunger,  forms  the  weight 
which,  after  being  lifted  by  the  steam  cylinder, 
raises  an  equal  weight  of  water  when  the  plun- 
ger descends. 

In  order  to  preserve  the  proper  relation  be- 
tween the  weight  of  the  pump  rods  and  plunger, 
and  that  of  the  water  columns,  and  also  keep 
the  engine  and  pump  at  the  proper  speed,  by 
maintaining  the  proper  difference  in  the  weight 
of  the.  pump  rods  so  as  to  overcome  the  friction 
of  their  ^ides,  and  that  of  the  water  in  the 
delivery  pipes,  a  large  box,  called  the  "balance 
bob,"  m  which  the  adjusting  weights  in  the 
shape  of  stones  or  pieces  of  iron  are  placed,  is 
attached  to  the  upper  end  of  the  pump  rods. 
When  the  shafts  become  deeper,  and  require  the 
lengthening  of  the  pump  rods,  the  additional 
weight  of  the  new  timbers  is  counterbalanced 
by  a  readjustment  of  the  weights  in  the  "balance 
bob,"  thus  adapting,  the  engine  to  the  new  con- 
ditions. In  its  particular  field,  of- application,  re- 
quiring only  a  slow  action  with  no  demand  for 
uniform  flow,  it  is  safe  to  state  that  it  has  never 
been  excelled  by  any  other  engine;  but,  its  in- 
ordinate size,  its  action  which  requires  the  con- 
stant watchfulness  of  the  engineer,  its  great 
first  cost  and  expensive  repairs,  makes  it  unfit 
for  waterworks,  where  the  water  has  to  be  dis- 
charged through  a  long  main  to  a  great  height 
above  the  pump,  with  a  continuous  and  uniform 
deliverv.    The  shortcomings  of  the  Cornish  en 
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gine,  named  above,  led  finally  to  its  complete 
abandonment  for  waterworks,  and  called  for  a 
pumping  engine  that  would  fulfill  the  new  re- 
quirements. This  demand  was  met  by  the  de- 
velopment of  the  "rotative*  engine  which,  by 
employing  revolving  instead  of  reciprocating 
pistons,  gave  a  positive  motion.  Tlie  steam 
power  in  the  cylinder  is  applied  to  the  pump 
piston  in  various  ways  —  through  the  medium 
of  long  or  short  beams,  bell  cranks,  or  gearing, 
and  in  some  instances,  directly  through  the  pis- 
tons themselves ;  in  all  cases,  however,  the  limit 
of  the  stroke  of  the  steam  piston  and  of  the 
pump  plunger  being  governed  by  a  crank  on  a 
revolving  shaft.  Attached  to  this  shaft  is  a 
fly-wheel  which  is  designed  to  assist  the  crank 
to  pass  the  centre  at  each  end  of  its  stroke,  and 
also  to  give  up  at  the  beginning  of  each  stroke 
of  the  steam  piston  the  excess  of  power  im- 
parted to  it  beyond  that  required  to  move  the 
column  of  water.  The  function  of  the  fly-wheel 
of  a  rotative  engine  is  exactly  similar  to  that  of 
the  weighted  plunger  in  a  Cornish  engine ;  both 
of  the  devices  being  applied  to  their  respective 


use  of  steam  at  the  expense  of  intricate  ina- 
chinery,  but  require  expensive  and  massive 
foundations  to  absorb  the  shocks  produced  by 
their  operation,  while  the  momentum  of  the  flj;- 
wheel  greatly  increases  the  percentage  of  possi- 
ble accidents.  The  Leavitt  engines  represent  the 
vertical,  and  the  Holly-Gaskill,  the  horizontal 
type. 

To  follow  further  the  progress  of  pumping- 
engine  construction  up  to  the  invention  and  de- 
velopment of  the  "direct-acting  steam  pumps," 
which  now  represent  the  highest  type  of  pump- 
ing machinery,  it  is  necessary  to  take  up  the 
historical  thread  in  the  United  States.  Al- 
though steam  pumping  engines  of  the  direct-act- 
ing type,  beginning  with  the  device  invented  by 
Thomas  Newcomen  and  John  Cawley,  of  Dart- 
mouth, England  (which  was  subsequently  im- 
proved by  Watt,  who  developed  it  into  an  en- 
gine of  the  double-acting  type),  were  in  great 
use  for  many  years ;  the  greatest  improvement 
in  this  class  of  pumping  engines  was  made  by 
Henry  R.  Worthington  of  New  York,  in  i&io. 
His  invention  was  the  outcome  of  a  long  series 
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Worthington  High  Duty  Pumping  Engine. 


classes  of  engines  to  obtain  the  best  economy 
in  the  consumption  of  steam,  the  early  cut-off 
resulting  in  a  high  grade  of  expansion,  much 
higher  than  it  was  possible  to  obtain  by  any 
other  means  at  the  time.  They  vary  greatly  in 
design  and  in  the  details  of  construction,  and 
are  made  in  sizes  ranging  from  those  used  for 
supplying  water  to  small  towns,  up  to  some  of 
the  largest  and  most  expensive  machines  in  the 
world,  and  operate  either  vertically  or  hori- 
zontally.    They  produce  great  economy  in  the 


of  experiments  on  the  application  of  steam  to 
the  propulsion  of  canal  boats.  It  was  a  single 
direct-acting  steam  pump,  and  was  employed  to 
feed  the  boilers  of  his  propelling  engine,  and 
was  patented  for  the  first  time  in  1841.  A 
"direct-acting"  steam  pump  is  one  in  which  the 
power  of  the  steam  in  the  steam  cylinder  is 
transferred  to  the  piston  or  plunger  in  the 
pump  by  means  of  a  continuous  connection.  It 
has  no  revolving  parts  such  as  cranks,  shafts, 
and   fly-wheels,   like   those   of  the   rotative   en- 
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gines,  nor  the  balanced  beams  and  weighted 
plungers  of  the  Cornish.  Its  action  is  due  to 
the  operation  of  a  piston  by  a  uniform  pressure 
of  steam  through  the  entire  piston  stroke  against 
a  uniform  water  pressure  in  the  pump,  the  pump 
piston-speed  being  governed  by  the  difference 
between  the  power  exerted  in  the  steam  cylin- 
ders over  the  resistance  of  the  water  in  the 
pumps,  _  while  the  length  of  the  steam-piston 
stroke  is  limited  and  controlled  by  the  admis- 
sion, suppression  and  release  of  the  steam  used 
in  the  cylinders.  Although  steam  pumps  of  this 
type  came  immediately  into  extensive  use  for 
feeding  boilers,  and  for  supplying  moderate 
quantities  of  water  under  medium  pressure,  the 
intermittent  action  of  their  pump  pistons,  and 
consequent  irregular  flow  of  water  prevented 
them  from  being  used  in  waterworks  and  for 
other  purposes  where  large  quantities  of  water 
had  to  be  forced  through  long  lines  of  pipes.  To 
overcome  this  serious  defect,  the  same  inventor 
produced  the  improved  pump  which  is  now  gen- 
erally known  as  the  *\Vorthington  direct-acting 
duplex  steam  pump."  It  consists  of  two 
direct-acting  pumps  placed  side  by  side  with  the 
piston-rod  of  each  pump  connected  by  a  lever 
to  the  slide  valve  of  the  opposite  steam  cylin- 
der, so  that  the  movement  of  each  piston  in- 
stead of  operating  its  own  slide  valve,  as  in  the 
single-acting  pump,  operates  the  slide  valve  of 
the  opposite  cylinder.  The  resulting  valve  mo- 
tion is  such  that  just  before  the  piston  of  one 
pump  has  finished  its  stroke,  the  piston  of  the 
other  begins  its  movement.  The  load  of  the 
water  column  is  then  taken  up  alternately  and 
produces  a  steady  flow  without  serious  strains, 
harshness  of  motion,  and  noise,  which  character- 
ize the  action  of  the  single-acting  pumps,  in 
which  the  water  column  is  started  into  motion 
at  the  beginning,  and  arrested  at  the  end  of 
each  stroke  of  the  piston.  Although  the  sim- 
plicity of  their  mechanism,  together  with  the 
cheapness  of  their  first  cost  and  the  certainty 
of  their  action,  placed  them  at  the  head  of  all 
the  machines  or  their  class,  when  considered" 
from  a  mechanical  standpoint,  the  loss  of  econ- 
omy in  the  use  of  steam  continued  to  militate 
against  their  general  use  for  large  waterworks 
purposes.  Their  light  weight  prevented  the 
cutting  off  of  the  steam  in  the  steam  cylinder 
80  as  to  complete  the  stroke  of  the  pump  piston 
by  the  aid  of  the  expansive  energy  of  the  steam 
thus  cut  off.  Therefore  the  steam  applied  to 
move  the  pistons  had  to  be  applied  in  sufficient 
quantity  and  pressure  to  overcome  the  weight 
of  the  water  column  and  its  friction  through 
the  pump  and  connections,  at  the  very  begin- 
ning of  the  stroke,  and  maintained  without 
diminution  throughout  the  stroke,  up  to  its 
termination,  since  a  falling  off  in  either  volume 
or  pressure  during  any  part  of  the  stroke  would 
have  stopped  the  action  of  the  pump  instantly. 
This  defect,  however,  was  completely  eliminated 
by  applyinp;  to  them  the  principle  of  multiple 
expansion  in  the  use  of  steam  in  compound  con- 
densing steam  engines.  Another  steam  cylinder 
was  added  to  the  end  of  the  one  already  in  use, 
and  placed  in  a  direct  line  with  it  so  that  the 
high  pressure  steam  admitted  to  the  first  and 
smaller  cylinder  after  moving  its  piston  was  ex- 
hausted behind  the  piston  of  the  large  cylinder 
upon  its  return  stroke.  Still  further  economy 
was  produced  in  the  larger  compound  engines 
by  using  a  condenser  to  create  a  vacuum  in  the 


large  steam  cylinder,  thus  bringing  the  effi- 
ciency fully  up  to  that  of  the  best  high-duty 
rotative  engines  of  the  most  important  pumpnig 
plants  of  the  world,  their  yearly  records  rang- 
ing from  50,000,000  to  120,000,000  duty. 

The  duty  of  the  Worthington  pumping  en- 
gines was  still  further  increased,  and  the  en- 
tire arrangement,  from  the  power-producing  to 
the  pumping  ends,  was  made  to  represent  the 
highest  perfection  of  modern  pumping  ma- 
chinery, by  the  application  of  the  accumulator 
attachment,  a  device  originally  invented  by  J. 
D.  Davis,  in  1879,  and  perfected  by  C.  C. 
Worthington,  in  1884,  and  designed  to  cut  off 
the  steam  in  the  steam  cylinder  at  the  begin- 
ning of  the  piston  stroke,  where  it  subsequently 
expands  and  acts  as  an  auxiliary  force  at  the 
end  of  the  stroke,  while  at  the  same  time  the 
force  exerted  by  the  steam  upon  the  pump 
plunger  remains  uniform  through  the  entire 
stroke.  In  a  compound  direct-acting  steam 
pump,  it  is  attached  to  the  plunger-rod  which 
projects  through  the  outer  end  of  the  pump 
chamber.  On  the  end  of  this  rod  is  fastened  a 
cross-head  which  moves  in  guides  attached  to 
the  outer  end  of  the  pump.  On  this  cross-head, 
and  situated  opposite  to  each  other,  are  two 
semicircular  recesses.  On  the  guide  plates  are 
two  journal  box^:,  one  above  and  the  other 
below  the  plunger-rcJ,  equidistant  from  it,  and 
placed  at  a  point  eq.  -1  to  the  half  stroke  of  the 
cross-head.  Each  journal  box  carries  a  short 
cylinder  hung  or.  trunnions,  which  allow  the 
cylinder  to  swing  backward  and  forward  in 
unison  with  the  motion  of  the  plunger  rod.  In 
these  cylinders  are  plungers  or  rams,  which  pass 
through  a  stuffing  box  on  the  end.  The  outer 
ends  of  the  rams  have  rounded  projections 
which  fit  into  the  semicircular  recesses  on  the 
cross-head,  which,  as  it  moves  in  or  out,  carries 
with  it  the .  plunger,  thus  tilting  the  cylinders 
backward  and  forward.  These  cylinders  are 
called  'compensating  cylinders."  When  the  en- 
gines are  used  for  pumping  water,  they  are 
filled  with  water,  and  when  used  for  pumping 
oil,  they  are  filled  with  oil.  The  pressure  on 
their  rams  is  produced  by  connecting  the  cylin- 
ders through  their  hollow  trunnions  with  an 
accumulator,  carrying  a  ram  which  moves  up 
and  down  as  the  rams  of  the  cylinder  move  in 
and  out.  This  accumulator  is  of  the  differential 
type,  the  small  lower  cylinder  of  which  is  filled 
with  water  or  oil,  in  which  the  ram  moves, 
while  the  larger  upper  cylinder  is  filled  with 
air.  On  the  top  of  the  accumulator-ram  is  a 
large  piston-head  which  fits  closely  in  the  air 
cylinder.  Therefore,  the  pressure  per  square 
inch  on  the  accumulator-ram  is  equal  to  the 
pressure  of  the  air  in  the  air  cylinder  per  square 
mch-  multiplied  by  the  difference  between  the 
area  of  the  air  piston  and  that  of  the  accumu- 
lator-ram. It  is  a  matter  of  calculation  and 
construction,  which  varies  according  to  the  par- 
ticular service  for  which  a  pumping  engine  is 
designed ;  while  the  pressure  in  the  air  cylinder 
is  controlled  by  the  pressure  in  the  main  delivery 
pipe  with  which  the  air  chamber  is  connected. 
The  effect  of  this  attachment  on  the  successful 
operation  of  hip;h  duty  pumping  engines  may 
be  briefly  described  as  follows:  At  the  begin- 
ning of  the  outward  stroke  of  the  pump  plunger- 
rod,  the  compensating  cylinders  point  toward 
the  outer  end  of  the  pump,  with  their  rams  at 
an  acute  angle  with  the  plunger-rod.  and  push- 
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ing  against  its  advance  under  the  full  pressure 
of  the  accumulator  load.  As  the  plunger-rod 
advances  outward,  the  angle  between  itself  and 
the  ram  is  increased.  The  rams  recede  into 
their  cylinders,  and  their  pressure  against  the 
rod  is  decreased  until  the  pump  plunger-rod  has 
reached  the  halfway  point  of  its  stroke,  when 
the  rams  will  be  at  right  angles  to  it  —  a  posi- 
tion in  which  they  neither  retard  nor  advance  its 
movement  As  the  pump  plunger  rod  continues 
on  its  outward  stroke,  the  angle  between  itself 
and  the  rams  is  again  decreased,  but  now  the 
rams  pointing  in  the  opposite  direction,  emerge 
from  their  cylinders,  and  exert  their  power  to 
push  the  plunger  outward  to  the  termination  of 
Its  outward  stroke.  It  is  obvious  that  similar 
conditions  obtain  during  the  return  stroke  of  the 
plunger,  the  effect  of  the  action  being  to  store 
up  power  at  the  beginning  of  the  stroke,  either 
forwards  or  backwards,  of  the  pump  plunger, 
when  the  steam  is  under  its  greatest  pressure, 
and  to  relieve  it  at  the  end  of  the  stroke,  when 
the  pressure  in  the  steam  cylinder  has  fallen 
away  to  its  lowest  point,  that  is,  below  the 
amount  necessary  to  move  the  plunger  against 
the  pressure  of  the  water  column. 

The  Worthington  pumps  are  all  of  the  hori- 
zontal type,  and  with  this  attachment  and  the 
use  of  multiple  expansion  steam  engines,  oper- 
ate with  absolute  freedom  from  the  noise  and 
shock  so  characteristic  of  the  crank  and  fly- 
wheel machines.  Somewhat  of  an  idea  of  the 
difference  between  the  first  duplex  Worthington 
pumping  engines  and  those  of  their  latest  con- 
struction may  be  obtained  by  comparing  that 
of  the  Qiarlestown,  Mass.,  waterworks,  with  its 
capacity  of  5,000,000  gallons  per  day,  with  the 
installation  at  the  Baltimore,  Md.,  waterworks 
high  service  pumping  station,  which  delivers 
18,000,000  gallons  per  day.  The  former  gave  a 
duty  of  70/>oo,ooo  foot-pounds,  while  the  duty 
of  the  latter  exceeded  140,000,000  foot-pounds 
per  thousand  pounds  of  dry  steam. 

The  term  "duty*  represents  the  work  done 
by  a  steam  pumping  engine  expressed  in  mil- 
lions of  pounds  of  water  lifted  to  the  height 
of  one  foot  by  the  consumption  of  100  pounds 
of  coal,  1,000  pounds  of  dry  steam,  or  by 
1,000,000  British  thermal  units  (B.  T.  U.).  On 
account  of'  the  variable^  quality  of  coal,  the  two 
last  named  constants  give  the  more  correct  re- 
sults, and  are  the  values  now  employed  in  de- 
termining the  comparative  eflSciencies  of  pump- 
ing engines,  which  range  from  20.6  per  cent  for 
the  high-duty  engines,  to  about  0.13  per  cent  for 
jet  pumps.  During  the  last  one  hundred  years, 
the  development  of  pumping  engines  has  in- 
creased their  duty  from  about  5,000,000  foot- 
pounds for  the  Newcomen  atmospheric  engines, 
to  over  170,000,000  foot-pounds  for  the  crank 
and  fly-wheel,  or  duplex  triple  expansion  pump- 
ing engines  of  the  latest  construction. 

The  ■centrifugal  pump'  is  the  best  known 
representative  of  the  *impeller*  type.  It  em- 
bodies the  principle  —  that  a  body  revolving 
around  a  centre  tends  to  move  away  from  it 
with  a  force  proportional  to  its  velocity:  thus 
the  rim  of  a  revolving  wheel  imparts  a  portion 
of  its  velocity  to  any  substance  adhering  to  it, 
and  throws  it  off  when  the  force  of  the  velocity 
thus  imparted  exceeds  the  force  of  adhesion, 
as  the  mud  thrown  off  by  the  wheels  of  a  car- 
riage, or  the  water  from  a  mop  or  towel,  rap- 
idly revolved  by  the  hand.    The  first  pump  of 


this  type  was  invented  by  M.  Le  Demour,  who 
sent  a  description  of  it  to  the  Academic  Fran- 
caise  in  1732.  It  consisted  of  a  straight  tube 
attached  in  an  inclined  position  to  a  vertical 
axis,  around  which  it  was  whirled  by  a  crank- 
handle.  Later  forms  were  constructed  by  tubes 
joined  in  the  form  of  a  T,  the  vertical  tube  of 
which  was  placed  in  the  water.  The  lower  end 
perforated  to  admit  the  water,  and  fitted  with 
a  valve  to  retain  the  water  in  the  vertical  tube 
when  the  pump  was  not  in  operation,  was 
placed  under  the  surface  of  the  water  and  sup- 
ported upon  a  pivot.  The  ends  of  the  hori- 
zontal discharge  tube  were  bent  down  into  a 
circular  trough  over  which  they  were  revolved. 
When  the  machine  was  revolved  rapidly  the 
centrifugal  force  which  discharged  the  water 
in  the  horizontal  tube  was  communicated  to  the 
water  in  the  vertical,  which  was  also  drawn 
out,  but  in  the  meantime  refilled  by  the  at- 
mospheric pressure.  When  it  is  required  to 
lift  large  quantities  of  water  to  a  low  elevatk>n, 
centrifugal  pumps  may  be  used  with  greater  effi- 
ciency than  reciprocating  pumps,  the  efficiency 
of  which  diminishes  with  the  lift.  A  pump  of 
this  kind  constructed  in  Massachusetts  in  1818^ 
was  equipped  with  four  blades  set  at  right  angles 
like  those  of  a  fan  blower,  and  was  used  prac- 
tically for  many  years.  An  improved  form  was 
exhibited  by  Appold  in  England,  in  1851,  which 
embodied  all  of  the  principal  features  employed 
in  the  best  pumps  constructed  since  that  time. 
It  is  stated  that  Appold's  pump  raised  continu- 
ously a  quantity  of  water  equal  to  1400  times 
its  own  capacity  per  minute.  The  "whirlpool 
chamber,*  designed  to  utilize  the  energy  de- 
veloped by  the  whirling  water  which  in  most 
pumps  of  this  type  is  lost  as  eddies  in  the  dis- 
charge pipe,  was  suggested  by  Thomson  (Eng.), 
and  consisted  of  a  chamber  somewhat  larger 
than  the  pump,  in  which  the  water  discharged 
by  the  pump  disk,  with  considerable  velocity, 
was  allowed  to  rotate  and  impart  its  energy  as 
an  auxiliary  aid  to  the  driving  power.  A  pump 
constructed  by  him  for  drainage  purposes,  in 
the  Barbados,  was  equipped  with  a  whirlpool 
chamber  32  feet  in  diameter,  around  a  pump 
disk  16  feet  in  diameter.  Others  of  large  size 
were  constructed  by  Easton  and  Anderson,  for 
the  North  Sea  Canal,  in  Holland,  which  were 
capable  of  delivering  670  tons  of  water  per 
romute  to  a  height  of  5  feet ;  while  the  Gwynne 
pumps  employed  to  drain  the  Ferrarese  marshes 
in  Italy,  at  the  junction  of  the  Po  di  Volano 
and  the  minor  rivers  of  lower  Lombardy,  are 
capable  of  a  combined  delivery  of  2,000  tons  of 
water  per  minute. 

A  large  variety  of  'rotary  pumps,"  although 
not  involving  the  principle  of  centrifugal  action, 
but  highly  efficient  as  *low  lift"  pumps,  are 
represented  by  the  turbine  pumps,  and  the 
screw  pumps.  One  of  the  last  named  type  wae 
constructed  at  Milwaukee  to  flush  the  sewage- 
polluted  waters  of  the  Milwaukee  River,  in 
1889.  It  has  a  screw  wheel  13  feet  in  diameter, 
which,  revolving  at  a  rate  of  60  revolutions  per 
minute,  delivers  550,000,000  gallons  of  water  a 
day  on  a  lift  of  4  feet.  This  water  is  forced 
through  a  brick-lined  tunnel  12  feet  in  diameter, 
and  2,500  feet  long. 

"Impulse  pumps'  operated  by  the  impact  of 
air  compressed  by  a  falling  column  of  water  or 
other  means,  or  by  the  force  of  a  moving  col- 
umn of  water  suddenly  arrested,  are  represented' 
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by  numerous  machines,  of  which  the  Shone 
ejector  pump,  employed  to  lift  sewage,  is  the 
best  example  of  the  first,  and  the  hydraulic  ram, 
of  the  second.  In  the  ejector,  the  compressed 
air  rushes  in  from  the  air  compressor  at  the 
central  station  and  displaces  the  sewage  in  the 
receiving  chamber,  the  falling  sewage  auto- 
matically shutting  off  the  air  supply  when  tbe 
chamber  is  empty. 


Hydraulic  Ram. 

The  hydraulic  ram,  first  designed  by  White- 
hurst,  a  watchmaker  of  Derby,  England,  in 
1772,  and  subsequently  perfected  by  Montgol- 
fier,  the  famous  French  balloonist,  in  1796,  con- 
sists of  a  supply  pipe  (a)  ;  an  air-chamber  (t) 
attached  to  the  upper  side  of  the  pipe  (a),  and 
fitted  with  a  valve  (c)  at  the  pipe  opening;  a 
valve  (rf)  at  the  end  of  the  supply  pipe,  and 
a  vertical  pipe  (e),  connected  to  the  air-cham- 
ber, through  which  the  water  is  raised  to  the 
desired  elevation.  The  device  operates  as  fol- 
lows: The  valve  (rf)  is  made  just  heavy 
enough  to  descend  and  open  the  lower  end  of 
the  pipe  (a)  when  the  water  filling  the  pipe  is 
at  rest.  Now  assume  that  this  valve  is  open, 
allowing  the  water  in  (o)  to  run  out.  This 
water  gradually  acquires  additional  momentum, 
which  finally  carries  the  valve  up  against  its 
seat  and  closes  the  outlet.  The  water  in  (a)  is 
thus  brought  to  a  state  of  rest  and  a  part  of  it 
enters  the  air-chamber  (6)  through  the  valve 
(f).  But,  the  instant  the  water  in  (a)  is 
brought  to  a  state  of  rest,  the  valve  (d)  de- 
scends, opens  the  outlet,  allows  the  water  to  run 
out,  and  is  again  closed  by  the  increasing  pres- 
sure, bringing  the  water  to  rest  and  forcing 
some  more  of  it  into  the  air-chamber,  thence 
through  the  pipe  (e)  to  the  point  of  delivery. 
The  action  of  the  valve  (c)  prevents  the  return 
of  the  water  from  the  air-chamber  to  the  pipe 
(a).  This  device  is  of  simple  construction,  may 
be  adapted  to  numerous  locations  in  every 
country,  and  will  operate  automatically  and  con- 
tinuously, without  any  attention  whatever,  so 
long  as  the  surface  of  the  water  at  the  source 
of  supply  is  kept  at  the  same  elevation,  so  as  to 
insure  a  uniform  pressure  against  the  valve 
(d).  When  the  perpendicular  distance  from  the 
source  of  supply  to  the  valve  (d)  is  small,  and 
the  water  is  required  to  be  raised  to  a  com- 
paratively great  height,  pipe  (a)  must  be  made 
of  sufficient  length  to  prevent  the  water  from 
being  forced  back  into  the  source  of  supply 
when  the  valve  (d)  closes.  It  is  also  neces- 
sary to  maintain  the  supply  of  air  in  the  air- 
chamber,  which  in  time,  under  the  great  pres- 
sure, becomes  depleted  by  being  incorporated 
with  the  water.  In  small  rams  a  sufficient 
amount  of  air  enters  through  the  valve  (rf), 
but  in  rams  of  considerable  size  a  small  ^snift- 
ing  valve,"  attached  to  another  chamber  imme- 
diately below  the  air-chamber,  automatically 
supplies  the  additional  air  whenever  it  is  neces- 
sary. 
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William  Morey,  Jr.,  C.E., 
Consulting  Mechanical  Engineer,  New  York. 

Pumps,  Compressed  Air,  During  recent 
years  much  progress  has  been  made  in  the  art 
of  pumping  water  by  compressed  air.  At  first 
all  systems  of  lifting  water  or  liquids  by  means 
of  compressed  air  were  deemed  extravagant, 
but  the  development  of  various  systems  has 
been  such  that  water  may  be  pumped  with 
marked  economy  and  rapidity  by  compressed 
dr. 

Plunger  Pump.— The  direct-acting  piston 
plunger  pump,  of  simple  or  duplex  type,  is 
operated  with  little  economy  in  steam  consump- 
tion. It  is  one  of  the  most  uneconomical  de- 
vices known.  One  hundred  and  fifty  pounds  of 
steam  per  horse-power  per  hour  is  about  a  fair 
figure  to  take  for  this  machine.  Experiments 
have  shown  that  under  average  conditions  hard- 
ly 50  per  cent  of  the  indicated  horse-power  of 
die  driving  cylinder  is  utilized  in  the  pump  cyl- 
inder, the  rest  being  absorbed  partly  by  the 
engine  as  machine  friction  and  particularly  by 
the  friction  of  the  water  in  passage  through 
valves  and  chambers. 

The  plunger  pump  consists  essentially  o! 
two  parts,  an  air  end  and  a  water  end.  The 
working  fluid,  which  must  either  be  steam  or 
compressed  air,  operates  a  piston  which  trans- 
mits its  energy  through  the  piston  rod  which, 
in  turn,  causes  the  pump  plunger  to  reciprocate 
and  thereby  pump  water.  A  simple  and  effi- 
cient method  for  pumping  by  air  in  the  plunger 
system  is  known  as  the  "return  pipe"  or  "closed 
circuit*  system.  In  this  the  same  air  is  used 
over  and  over  again,  the  exhaust  from  the 
pumps  being  piped  back  to  the  compressor  un- 
der a  limited  back  pressure.  In  this  case  the 
compressed  air  is  a  transmitter  of  power  just 
as  a  belt  or  transmission  rope,  but  the  air  never 
wears  out,  may  be  carried  to  any  distance  and 
at  any  angle,  has  little  inherent  friction,  and 
possesses  the  highest  efficiency  in  transmission. 
The  system  eliminates  all  trouble  from  freezing 
since  the  air  is  used  repeatedly  and  moisture 
once  removed  _  cannot  be  returned.  While  it 
requires  two  pipe  lines  instead  of  one,  the  pipe 
cost  is  frequently  less  because  of  the  smaller 
pipe  size  permitted.  The  pump  cylinders  will 
be  smaller  because  of  the  higher  mean  effective 
pressure,  and  the  losses  in  clearance,  often 
enornious,  are  entirely  eliminated.  The  great 
economy  in  this  system  is  secured  in  comores- 
sion,  since  the  scheme  is  based  upon  the  well- 
known  fact  that  the  greatest  losses  in  compres- 
sion are  thermodynamic,  which  losses  are 
exaggerated  at  the  lower  pressures.  For  exam- 
ple, 13.42  horse-power  will  compress  100  cubic 
feet  of  free  air  to  60  pounds  pressure,  starting 
.xt  atmospheric.  This  same  energy  will  com- 
press 100  cubic  feet  of  free  air  to  350  pounds. 
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when  beginning:  compression  at  60  pounds,  giv- 
ing  on  the  return  pipe  system  2go  pounds  avail- 
able pressure  with  60  pounds  back  pressure.  A 
reheater  on  the  pump  will  secure  additional 
economy.  Losses  through  leakage  and  trans- 
mission are  supplied  by  a  small  "booster"  com- 
pressor. 

Another  method  of  securing  high  economy 
is  to  employ  compound  or  triple  pumps,  reheat- 
ing the  air  after  each  expansion.  This  may 
reduce  the  air  consumption  to  J^  or  ^  its 
value  in  the  simple  pump  of  the  same  capacity. 
In  some  cases  this  same  result  may  be  secured 
by  the  use  of  three  puinps  in  series,  reheaters 
being  used  as  before  after  each  expansion  and 
the  exhaust  from  one  pump  being  supplied  to 
the  next,  with  a  larger  air  cylinder. 

Displacement  Pumps. —  The  displacement 
Dump  is  almost  the  essence  of  pumping  sim- 
plicity and,  if  its  first  promises  were  borne  out, 
It  would  be  a  most  powerful  factor  in  pumping 
oroblems.  As  it  is,  within  its  recognized  field, 
it  has  shown  a  fitness  which  qualifies  it  espe- 
cially for  the  work.  In  brief,  it  consists  of  two 
barrels  or  cylinders  which  are  filled  and  dis- 
charged alternately  —  the  charge  in  each  cylin- 
der being  directly  discharged  or  displaced  by 
the  admission  of  the  required  volume  of  com- 
pressed air  through  a  valve  automatically  con- 
trolled. 

The  fundamental  requirement  is  a  complete 
submergence  of  three  to  six  feet.  The  cylinders 
are  filled  at  no  expense  of  power  and  discharged 
with  a  minimum  of  friction  losses.  Dirt,  sand, 
or  grit  will  not  interfere  with  its  operation. 
Such  a  pump  starts  and  stops  automatically  and 
uses  air  exactly  in  proportion  to  the  amount 
of  water  discharged.  It  will  run  for  weeks 
without  attention  and  requires  practically  no 
repairs.  Standard  sizes  have  capacities  up  to 
1,500  gallons  per  minute. 

The  height  to  which  these  pumps  will  lift 
water  is  limited  only  by  the  air  pressure  used, 
and  by  an  arrangement  of  several  pumps  in 
series  almost  any  height  may  be  attained  with 
ordinary  moderate  air  pressures.  In  mine  work 
the  displacement  pump  is  especially  useful  in 
handling  accumulated  water  in  sumps,  dips,  en- 
tries, etc.  It  is  also  peculiarly  effective  in 
subways  and  tunnels,  in  automatically  discharg- 
ing the  seepage  or  leakage  water  which  accu- 
mulates. It  may  also  serve  in  the  basernent  of 
factories  and  warehouses  which  are  subject  to 
occasional  inundations  by  floods  or  high  water. 
Tlic  same  apparatus,  but  in  slightly  modified 
form,  is  employed  for  elevating  acids  and  heavy 
chemical  solutions  or  for  pumping  marl,  paints 
and  other  semi-fluids.  In  this  case  the  air  valve 
is  so  located  that  it  is  not  affected  by  contact 
with  the  liquid  or  by  the  corrosive  fumes  aris- 
ing therefrom.  The  capacity  of  the  displace- 
ment pump  is  determined  by  the  size  of  the 
cylinders  or  chambers  and  the  volume  of  air 
available.  Employing  air  at  ordinary  pressure 
from  a  common  single  stage  air  compressor 
with  a  lift  not  exceeding  250  feet,  the  efliciency 
of  the  displacement  pump  is  higher  than  that 
of  the  usual  direct-acting  plunger  pump  under 
the  same  conditions  of  lift  and  pressure.  There 
are  three  distinct  types  of  these  pumos  known 
as  the  Latta-Martin,  Halsey,  and  Harris  or 
•retnm-air." 

The     Latta-Martin     system     employs     two 
tanks,  side  by  side,  with  a  valve  arrangement 


controlling  the  admission  and  discharge  of  water 
and  air.  In  operation  the  pump  is  completely 
submerged  and  one  cylinder  fills  by  gravity 
while  air  is  forcing  out  the  water  from  the 
other.  When  this  cylinder  is  empty,  the  air  is 
automatically  released,  water  enters  and  com- 
pressed air  is  applied  to  empty  the  other  cylin- 
der.    The  discharge   water  flows  continuously. 

The  Halsey  system  employs  a  single  tank 
and  must  be  submerged  to  insure  good  opera- 
tion. The  tank  fills  by  gravity,  and  as  the  water 
enters  it  causes  the  float  to  rise,  which,  when 
near  the  top  of  the  tank,  drops  a  valve  and 
permits  the  influx  of  compressed  air  to  dis- 
charge the  water.  The  flow  of  water  is  inter- 
mittent. Neither  the  Latta-Martin  nor  the  Hal- 
sey system  uses  compressed  air  expansively, 
and  as  a  result  there  is  considerable  energy  lost. 

The  "return-air*  system  overcomes  the  dif- 
ficulty of  not  employing  air  expansively  and  in  it 
no  floats  and  no  air  valves,  outside  the  engine 
room,  are  employed  and  the  same  air  is  used 
over  and  over  again,  thus  eliminating  the  effect 
of  clearance.  This  system  employs  two  tanks 
and  its  operation  consists  in  brief  of  turning 
air  out  of  one  tank  and  forcing  it  into  the 
other,  and  in  so  doing  will  draw  water  into  the 
former  and  force  it  out  of  the  latter.  The 
charge  of  air  in  the  system  is  so  adjusted  that 
when  one  tank  is  empty  the  other  is  full,  and 
at  that  moment  the  switch  will  be  automatically 
thrown,  reversing  the  pipe  action  and  thereby 
reversing  the  action  of  the  tanks.  Of  all  sys- 
tems of  pumping,  the  Harris  is  certainly  the 
most  economical  and  efficient.  Using  the  air 
expansively,  all  the  inherent  energy  of  com- 
pressed air  is  used,  and  no  mechanism  being 
submerged,  there  is  no  chance  for  the  system 
to  become  inoperative  due  to  breakage  or  a 
demand  for  repairs.  This  system  may  be  em- 
ployed for  pumping  mixtures  of  sand  and  water, 
and  operates  with  a  marked  degree  of  economy 
and  reliability. 

Power  Driven  Pumps. —  The  greatest  advan- 
tage in  the  use  of  the  power  driven  pump,  when 
the  air  is  the  driving  fluid,  lies  in  the  fact 
that  it  permits  the  exoansive  use  of  the  com- 
pressed air,  resulting  in  a  considerable  saving 
and  economy.  Power  pumps  consist  essentially 
of  expansive  air  engines,  which  may  be  cither 
direct  connected,  belted  or  geared  to  some  form 
of  duplex  or  triplex  plunger  rump,  '  .•  ItJ  the 
simple,  compound  or  turbine  t>iics  of  centrifugal 
pump  in  its  various  forms.  Compressed  air  is 
supplied  to  the  air  engine  from  some  distant  air 
compressor  and  this  air  engine,  when  specially 
designed  for  the  use  of  air  involving  considera- 
tions of  air  valves  and  low  clearance,  operates 
with  efficiency  and  economy.  Where  the  mag- 
nitude of  the  operation  justifies  it,  the  use  of 
the  "return  pipe*  system  with  expansive  engines 
will,  in  connection  with  reheaters,  secure  the 
very  highest  efficiency. 

Air  Lift.—  Ov'mions  differ  as  to  the  theory 
of  the  air  lift.  A  common  air  lift  is  one  where 
we  have  a  driven  well  in  which  the  water  is 
approximately  near  the  surface.  We  place  in 
this  well  a  large  nioe  for  the  discharge  of  the 
water.  This  is  known  as  the  "eduction  pipe." 
This  pipe  does  not  touch  the  bottom  of  the 
well,  but  is  lifted  above  it  so  as  to  admit  freely 
the  water  through  its  lower  end.  Alongside 
this  pipe,  either  on  the  outside  or  within,  is  a 
second  but  smaller  pipe,  properly  proportioned 
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and  intended  to  convey  compressed  air  19  a 
point  near  the  bottom  of  the  eduction  pipe. 
The  air  pipe  is  connected  with  an  air  receiver 
on  the  surface,  which  is  in  or  near  the  engine 
room  in  which  free  air  is  compressed.  Before 
turning  on  the  air  the  conditions  in  the  well 
show  water  at  the  same  level  on  the  outside 
and  inside  of  the  eduction  pipe.  At  the  first 
operation  we  must  have  sumaent  air  pressure 
to  discharge  the  column  of  water  which  stands 
in  the  eduction  pipe.  This  goes  out  en  masse, 
after  which  the  pump  resumes  a  normal  con- 
dition, the  air  pressure  being  lowered  and 
standing  at  a  point  corresponding  with  the  nor- 
mal conditions  in  the  well.  This  is  determined 
by  the  volume  of  water  which  a  well  will  yield 
in  a  certain  time  and  the  elevation  to  which 
the  water  is  discharged.  It  was  first  supposed 
that  in  all  air  lift  cases  the  water  was  discharged 
because  of  the  aeration  of  the  water  in  the 
eduction  pipe  due  to  the  intimate  commingling 
of  air  and  water.  Bubbles  of  air  rising  in  a 
water  column  not  only  have  a  tendency  to  carry 
particles  of  water  with  the  air,  but  the  column 
IS  made  lighter,  and,  with  a  submergence  or 
weight  of  water  on  the  outside  of  the  eduction 
pipe  there  would  naturally  be  a  constant  dis- 
charge of  air  and  water.  This  is  known  as  the 
Frizell  system,  and  where  the  lifts  are  moder- 
ate, that  is,  where  the  water  in  the  well  reaches 
a  point  near  the  surface,  it  is  very  likely  that 
the  discharge  is  due  to  simple  aeration. 

Most  air  lift  propositions  are  deep  well  cases, 
that  is,  the  water  is  lifted  a  distance  grreater 
than  25  feet.  _  Aeration  will  not  expel  such 
water,  so  the  idea  of  piston-like  layers  of  air 
and  water  is  developed.  The  economy  of  the 
air  lift  system  is  in  direct  proportion  to  the 
capacity  of  the  well  to  form  these  piston-like 
layers,  and  the  reason  why  they  are  formed  is 
that  after  the  first  discharge,  there  is  kept  up  a 
constant  struggle  between  the  air  under  pres- 
sure and  the  head  of  water  on  the  outside  of 
the  pipe,  each  one  seeking  to  enter  the  lower 
end  ot  the  eduction  pipe. 

When  the  air  pressure  is  greater  than  that 
due  to  the  head  of  water,  a  certain  volume  of 
compressed  air  is  admitted  into  the  eduction 
pipe.  _  The  water  is  at  that  time  moving  rapidly, 
that  is,  its  momentum  has  been  established.  The 
air  takes  up  this  velocity  and  goes  upward  with 
the  water.  If  a  sufficient  quantity  of  air  has 
been  admitted  in  proportion  tothe  diameter  of 
pipe,  and  if  there  is  a  sufficient  pressure  in 
this  pipe  to  prevent  the  free  discharge  of  the 
air.  It  is  readily  seen  how  this  bubble  of  air 
spreads  itself  across  the  diameter  of  the  pipe 
in  a  piston-like  condition.  The  reason  why  this 
piston  is  not  elongated  and  continuous  is  that 
the  free  discharge  of  the  air,  aided  by  the 
velocity  with  which  everything  in  the  eduction 
pipe  is  moving,  causes  a  fall  in  the  air  pressure 
just  sufficient  to  allow  the  water  head  to  press 
the  water  into  the  air  space,  or  the  open  end 
of  the  eduction  pipe.  In  other  words,  as  the 
air  pressure  is  slightly  lower,  the  water  pres- 
sure, which  was  nearly  equal  to  the  air  pressure, 
becomes  a  little  greater  and  the  piston-like  layer 
of  water  enters  the  pipe,  shutting  off  the  air. 
This  'chunk'*  of  water  rises  in  the  eduction 
pipe  with  velocity  equal  to  that  of  the  air,  and 
as  it  has  plugged  off  the  air  nozzle,  there  is  a 
momentary  rest,  during  which  the  air  has  a 
chance  to  accumulate  greater  pressure,  and  just 


as  soon  as  this  pressure  overcomes  that  of  the 
water,  the  conditions  are  reversed  and  another 
"chunk"  of  compressed  air  is  discharged  into 
the  pipe,  shutting  off  the  water  for  an  instant 
This  process  is  continuous  and  as  regular  as 
the  movement  of  a  pendulum. 

As  these  "chunks*  of  air  approach  the  sur- 
face, they  are  gradually  enlarged,  because  of 
the  reduced  load  upon  them,  and  it  is  likely 
that  before  they  reach  the  surface  there  is  a 
general  breaking  up  of  the  piston-like  layer 
condition.  The  Pohle  system  of  air  lift  is  prob- 
ably the  best  known.  Sand,  ^rit  and  small 
stones  are  no  obstacles  in  the  satisfactory  oper- 
ation of  this  system.  As  a  matter  of  fact,  in 
many  instances,  the  capacities  of  the  wells  have 
been  increased  by  opening  up  the  well  more 
thoroughly,  by  removing  sand.  Water  pumped 
by  this  system  is  purified,  due  to  aeration.  The 
system  is  not  limited  as  to  the  quantity  of 
water  that  can  be  handled.  This  will  depend 
upon  the  capacity  of  the  wells  to  furnish  the 
water.  The  height  of  the  lift  is  unlimited,  as 
well  as  the  submergence. 

Edward  F.  Schaefer,  M.M.E., 
IngersoU-Rand  Company,  New  Tork. 

Pun,  a  play  upon  words  alike  or  similar  as 
to  sound,  but  different  as  to  sense.  The  pun 
has  been  familiar  to  all  literatures,  and  in  an- 
cient times  was  used  even  in  serious  context 
This  was  true  also  in  England  of  the  17th  and 
i8th  centuries.  Puns  are  met  with  in  the  trage- 
dies of  Shakespeare ;  in  the  works  of  the  quaint 
Fuller;  in  the  discourses  of  Bishop  Andrewes. 
The  divines  of  colonial  America  did  not  lack 
for  them.  Mathey  Byles  won  his  reputation  for 
wit  chiefly  throutih  the  appositeness  and  felicity 
of  his  puns.  _  Thus,  being  a  sturdy  loyalist  he 
was_  for  a  time  kept  under  surveillance  by  a 
sentinel  whom  he  called  his  *observe-a-Tory.* 
A  parishioner  called  upon  him,  and  Byles,  not- 
ing_  his  ulcerated  jaw,  sent  him  to  Copley,  the 
artist,  to  have  his  tooth  drawn.  Among  famous 
English  punsters  may  be  cited  Sydney  Smith, 
Lamb.  Theodore  Hook,  Wilberforce  and,  above 
all,  'Tom"  Hood,  most  inveterate  and  happy 
of  the  coterie,  who  even  remarked  of  a  certain 
undertaker  that  he  appeared  anxious  to  *win  a 
lively  Hood.*  The  pun  has  frequently  been  de- 
rided as  an  unworthy  form  of  wit.  John  Donne 
is  reported  to  have  said  that  'He  who  would 
make  a  pun  would  pick  a  pocket" ;  and  Holmes, 
in  the  *  Autocrat,'  after  denouncing  verbicide, 
gives  a  pyrotechnic  display  of  excellent  puns. 
It  is  true,  however,  that  the  pun  has  found  ad- 
vocates in  divines,  philosophers,  statesmen  and 
jiterati.^  Many  puns  convey  a  weight  of  mean- 
ing which  could  hardly  be  secured  by  sentences 
of  paraphrase. 

Punch,  a  well-known  English  comic  weekly, 
the  most  famous  journal  of  the  kind.  TTie 
success  of  Philipon's  Paris  'Charivari'  in- 
duced a  staff  of  several  Englishmen  —  some,  as 
Douglas,  Jerrold,  Thackeray,  and  John  Leech, 
since  famous  —  to  organize  for  the  publication 
of  a  'London  Charivari,*  of  which  whole  pages 
of  text  hadbeen  set  up,  when  the  scheme  col- 
lapsed. This  undertaking  had.  however,  some 
indirect  influence  on  the  suhseouent  'Punch.' 
The_  idea  of  'Punch'  anoears  to  have  been  due 
iriginally  to  Ebenezer  Land'^lls.  a  Northumbrian 
wood  engraver  and  draughtsman,  and  to  have 


Digitized  by 


Google 


PUNCH  — PUNDIT 


been  developed  by  Henry  Mayhew,  a  brilliant 
buinorist  of  the  time.  "Mr.  Punch'  was  the  tra- 
ditional jester  of  the  puppet-show  transformed 
into  *the  laughing  philosopher  and  man  of  let- 
ters; the  essence  of  all  wit,  the  concentration  of 
all  wisdom."  As  finally  agreed,  Mayhew,  Mark 
hemon,  and  Stirling  Coyne  were  to  be  co-editors, 
Landells  was  to  find  drawings  and  engraving, 
and  Douglas  Jerrold  and  Gilbert  a  Beckett  were 
to  be  among  the  outside  contributors.  The  first 
number  appeared  on  17  July  1S41.  In  two  days 
two  editions,  each  of  5,000  copies,  were  sold  out 
After  some  early  vicissitudes,  *Punch>  became 
an  English  institution.  A  list  of  its  writers  and 
artists  includes  many  famous  names  besides  the 
jovial  Lemon  and  the  caustic  Jerrold;  Thack- 
eray, 'Tom*  Hood,  Charles  Lever,  "Torn*  Tay- 
lor, Cuthbert  Bede,  Horace  Smith,  Shirley 
Brooks,  F.  C.  Burnand,  Artemas  Ward,  G.  A. 
Sala,  H.  W.  Lucy;  John  Leech,  H.  K.  Browne 
(•Phiz»),  Sir  John  Tenniel,  George  Du  Mauricr, 
Stacy  Marks,  Sir  John  Millais,  Linley  Sam- 
bourne,  and  others.  The  editors  have  been: 
Mark  Lemon,  1841-70;  Shirley  Brooks  1870-4; 
•Tom»  Taylor,  1874-80;  Sir  F.  C.  Burnand, 
1880-1906;  and  Owen  Seaman,  1906—.  <Punch> 
has  done  much  to  laugh  out  of  court 
various  shams,  fads,  affectations,  and  forms  of 
ostentation.  In  British  politics  it  has  remained 
wholly  free  from  party  bias.  The  present  appli- 
cation of  the  word  "cartoon*  originated  with 
•  Punch,  >  the  occasion  being  the  first  great  exhi- 
bition of  cartoons  for  the  Houses  of  Parlia- 
ment (July  1843),  when  Mr.  Punch  appeared 
with  a  rival  series  of  sarcastic  designs.  'Punch' 
has  sometimes  been  unfairly  attacked  for  its 
insularity.  Consult:  Spielmann,  'The  History 
of  «Punch» '  (189s) ;  'An  Evening  with 
Punch'  (189s),  selections  from  the  first  50 
years;  A.  W.  i  Beckett,  'The  i  Becketts  of 
Punch*    (1903). 

Ptmch,  a  beverage,  commonly  composed 
of  wine  or  spirits,  water,  lemon  juice,  and  sugar, 
with  occasionally  an  addition  of  some  spice,  as 
nutmeg  or  cinnamon.  These  are  usually  mixed 
in  the  requisite  proportions  in  a  large  bowl  made 
for  the  purpose. —  hence  called  the  punch-bowl. 
The  beverage  is  compounded  as  follows :  Squeeze 
the  juice  out  of  three  or  four  lemons  into  a  jug, 
adding  thereto  the  peel  of  one  lemon  cut  in 
slices,  12  ounces  of  lump  sugar,  and  three  and  a 
half  pints  of  boiling  water;  infuse  this  mixture 
for  half  an  hour,  then  pour  into  the  punch- 
bowl, and  add  of  rum  and  brandy  rather  less 
than  a  pint  of  each.  Varieties  of  punch  are 
called  after  one  of  their  principal  ingredients, 
gin,  milk,  orange,  raspberry,  tea,  wine,  etc. 
Punch  was  introduced  into  Great  Britain  from 
India,  and  it  appears  to  be  so  called  from  the 
Hindu  panch,  five,  which  is  the  usual  number  of 
the  ingredients. 

Punch.  See  Metal-workinc  Machinery. 
Punch  and  Judy,  in  Great  Britain  and  some 
European  countries,  a  well-known  puppet-show 
frequently  exhibited  in  the  streets.  The  show 
of  Punch  and  Judy  derives  its  origin  from  the 
Neapolitan  Punchinello,  but  many  of  its  features 
are  purely  English,  The  earliest  account  of  the 
adventures  of  Punch  and ,  his  wife,  Judy,  is 
found  in  a  ballad,  the  date  of  which  does  not 
appear  to  be  anterior  to  1795.  This  account 
corresponds  pretty  closely  with  the  representa- 


tions given  in  our  streets.  The  show  embodies 
a  domestic  tragedy,  followed  by  a  supernatural 
retribution,  the  whole  of  which  is  treated  in  a 
broadly  farcical  manner.  Punch  himself  is  rep- 
resented as  short  and  thick-set,  with  an  immense 
hump  upon  his  back,  a  wide  mouth,  long  chin, 
and  hooked  nose,  and  wearing  a  three-pointed 
cap.  His  wife,  Judy,  who  is  in  some  respects 
his  counterpart,  and  his  dog,  Toby,  are  im- 
portant characters  in  the  performance.  See  also 
Puppet-shows. 

Pun'cheon,  a  liquid  measure  of  capacity 
containing  from  84  to  lao  gallons.  See  Weights 
AMD  Measures. 

Punchinello,  pun-chl-nel'o  (from  pulci- 
nello),  an  Italian  mask  or  marionette.  The 
Abbate  Galiani  derives  the  name  from  a  mis- 
shapen but  humorous  peasant  from  Sorento,  who 
had  received  it  (about  the  middle  of  the  17th 
century)  from  his  bringing  chickens  {pulcinelle) 
to  market  in  Naples,  and  who,  after  his  death, 
was  personated  in  the  puppet-shows  of  the  San 
Carlino  theatre,  for  the  amusement  of  the  peo- 
ple, to  whom  he  was  well  known.  See  also 
Puppet-shows. 

Punctuation,  from  the  Latin  punctus,  "a 
point,"  is  the  term  used  to  designate  the  use  of 
certain  points,  or  marks,  for  the_  purpose  of  sep- 
arating words  from  each  other  in  sentences  and 
parts  of  sentences.  .The  convenience  of  such 
separation  is  too  obvious  at  this  time  to  need 
support  by  argument,  but  the  fact  is,  neverthe- 
less, that  for  many  centuries  after  writing  had 
first  been  used  there  was  nothing  to  indicate  the 
pauses,  or  divide  a  book  into  sentences.  No 
attempt  to  punctuate  is  apparent  in  the  earlier 
manuscripts  and  inscriptions  of  the  Greeks.  It 
was  in  Alexandria  that  punctuation  originated, 
when  that  city  was  the  centre  of  ancient  learn- 
ing. The  open  space  to  the  left  of  a  line  which 
indicates  the  beginning  of  a  paragraph  made  its 
appearance  on  papyri  at  Alexandria.  The  early 
signs  intended  for  punctuation  were  at  first  used 
in  poetry  only,  to  enable  readers  to  compre- 
hend the  meaning  hidden  in  obsolete  words  and 
involved  and  difficult  verses.  Ages  passed,  how- 
ever, before  any  form  of  punctuation  became 
general,  and  it  was  not  until  the  9th  century 
after  Christ  that  the  division  of  sentences  by 
full-points  and  colon  and  semi-colon  marks,  took 
place.  The  comma  was  the  same  as  to-day,  a 
large  dot  or  double  dot  indicated  the  full-stop, 
and  a  high  dot  stood  for  a  colon  or  semi-colon. 

Modern  punctuation  has  no  hard  and  fast 
rule,  and  this  is  especially  the  case  in  English, 
writers  of  standing  exemplifying  the  broadest 
latitude  in  this  respect.  Some  long  sentences  in 
standard  works  are  carried  through  without  a 
comma,  while  in  books  of  equal  repute  commas 
are  plentifully  used  where  no  pause  is  apparent 
Properly  speaking  a  comma  signifies  a  slight 
turn  in  a  sentence ;  the  semi-colon  is  used  where 
there  is  a  change  too  important  for  a  comma, 
and  the  full-point  or  period  marks  the  close  of 
a  sentence.  The  colon  is  not  often  used,  and 
when  it  is  used  it  is  where,  as  a  rule,  a  full- 
point  would  be  better.  This  may  also  be  said 
of  the  semi-colon.  There  is  a  growing  tendency 
to  uniformity  in  the  use  of  punctuation. 

Pun'dit,  or  Pandit,  an  Indian  title  for  men 
who  devote  themselves  to  the  pursuit  of  learn- 
ing, especially  on  religious  subjects.     It  corrc- 
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spends  with  the  modern  title  of  "Doctor."  It  is 
fspecially  applied  to  certain  men  who  in  the 
19th  century  after  being  instructed  by  the  Eng- 
lish in  the  science  of  geodesy  have  explored  and 
surveyed  Tibet,  and  other  areas  of  Asia  gen- 
erally inaccessible  to  Europeans.  The  most  nota- 
ble of  them  were  Mohammed  i  Hamid,  who 
went  (1863-4)  over  the  Karakoram  Pass  to  the 
Yarkand  River;  the  famous  Naing  Singh,  who, 
between  1865  and  1875,  brought  back  valuable 
results  from  his  travels  in  Tibet,  and  discov- 
ered the  northern  springs  of  the  Indus;  Mirza 
Sudja.  who  {1868-9)  crossed  the  Little  Pamir 
to  Kashgar  and  Ley ;  Haider  Schah,  who  in 
1870  made  an  expedition  to  Faizabad  in  the  val- 
ley of  the  Oxus,  and  later  explored  the  moun- 
tain ranges  between  Cabul,  Bokhara,  and  East 
Turkestan.  Consult:  Garbe,  *Indische  Reise- 
skizzen'  (1889). 

Punic  (pu'nik)  Wars,  in  ancient  history, 
the  general  name  applied  to  three  great  wars  be- 
tween the  Romans  and  the  Carthaginians.  The 
first  (264-241  RC.)  was  for  the  possession  of 
Sicily,  and  ended  by  the  Carthagmians  having 
to  withdraw  from  the  island.  The  second 
(218-202  B.C.),  the  war  in  which  Hannibal 
gained  his  great  victories  in  Italy,  was  a  death 
struggle  between  the  two  rival  powers;  it  ended 
with  decisive  victory  to  the  Romans.  The  third 
(149-146  B.C.)  was  a  wanton  cfne  for  the  de- 
struction of  (larthage,  which  was  effected  in  the 
last-named  year. 

Pu'nica.    See  Pomegranate. 

Pun'isbment,  a  term  which  originally  sig- 
nified pain  inflicted  on  or  endured  by  a  person 
as  a  satisfaction  or  atonement  by  him  for  some 
offense  which  he  had  committed;  it  embodied, 
in  fact,  the  idea  of  retaliation,  and  this  appears 
to  have  been  the  earliest  notion  of  punishment 
which  most  nations  possessed.  It  occurs  among 
the  early  Greeks :  the  Romans  recognized  it  in 
the  laws  of  the  Twelve  Tables;  and  it  was  the 
principle  of  the  well-known  provision  of  the 
Mosaic  law,  "an  eye  for  an  eye,*  etc.  In  this 
country  punishment  by  death  is  called  capital 
punishment.  See  Capit.\l  Punishment;  Law, 
Criminal;  Prison;  etc. 

Punjab,  Punjab',  or  Panjab  (Persian,  "Five 
Waters"),  an  extensive  territory  in  the  north- 
west of  Hindustan,  formerly  under  the  domin- 
ion of  the  Sikhs,  but  in  1849  annexed  to  British 
India.  It  is  so  called  from  its  position,  being 
intersected  by  the  five  great  rivers  which  unite 
to  pour  their  waters  into  the  Indus.  In  1901 
the  northwestern  part  of  the  Punjab  was  sepa- 
rated to  form  a  chief  commissionership  under 
the  government  of  India  (see  Northwest  Fron- 
tier Province).  The  lieutenant-governorship  as 
thus  limited  is  bounded  on  the  east  by  Kashmir, 
Tibet,  and  the  river  Jamna;  on  the  south  by 
Sind  and  Rajputana,  the  river  Sutlej  being  in 
part  a  boundary  river;  on  the  west  by  Baluchis- 
tan and  Northwest  Frontier  Province;  on  the 
north  by  the  Northwest  Frontier  Province.  For 
administrative  purposes  it  is  divided  into  four 
divisions  (Delhi,  Jalandhar,  Lahore,  and  Rawal 
Pindee).  Lahore  is  the  capital,  with  a  popula- 
tion of  202.964.  Delhi  has  a  population  of  2ti&,- 
575.  while  Amrit.sar,  the  sacred  city  of  the  Sikhs, 
has  162.429.  Simla,  the  mountain  capital,  is 
within  the  Province,  and  is  the  residence  of 
the  viceroy  during  the  hot  .season.     Murree  is 


the  summer  headquarters  of  the  military  com- 
mand. The  total  area  of  the  province  is  97,- 
209  square  miles,  with  a  population  of  20,330,339. 
The  area  of  the  Native  States  is  38,299,  with  a 
population  of  about  4,500,000. 

General  Description. — The  province  of  the 
Punjab  is  a  triangular  tract  of  land  between  the 
Sutlej  and  the  Indus,  and,  with  the  exception  ol 
the  hill  country  on  the  slopes  of  the  Himalayas, 
it  is  a  great  alluvial  plain.  On  the  northeast 
side  is  the  margin  of  the  Himalayas,  on  which 
there  are  beautiful  sanitaria,  or  hill  stations: — 
Simla  (the  mountain  capital  of  India),  Dagshai. 
Sabathu,  Kassauli,  Dharmsala,  Dalhousie,  and 
Murree,  the  military  headquarters  of  the  prov- 
ince. The  country  between  Jhelam  and  the 
Indus  is  known  as  the  salt  range,  as  it  contains 
inexhaustible  mines  of  rock  salt  which  have 
been  worked  for  many  centuries.  It  is  abun- 
dantly irrigated  by  six  rivers.  These  rivers 
(proceeding  from  west  to  east)  are  the  Indus, 
the  Jhelam  (ancient  Hydaspes),  Chenab  (an- 
cient Acesines).  the  Ravi  (ancient  Hydraotes), 
the  Beas  (ancient  Hyphasis),  and  the  Sutlej 
(ancient  Hcsudrus).  The  Jhelam  and  Chenab 
unite  their  waters,  and  then  are  joined  by  the 
Ravi ;  the  united  stream  is  then  augmented  by 
the  Sutlej,  which  has  previously  received  the 
Beas.  The  combined  waters  of  these  rivers 
form  the  Panjnad,  which  joins  the  Indus  near 
Mithankot.  The  rivers  of  the  Punjab  divide  it 
into  five  districts,  or  doabs  (countries  between 
two  rivers)  :  namely,  the  Sind-Sagar  Doab, 
between  the  Indus  and  Jhelam ;  the  jech  Doab, 
between  the  Jhelam  and  Chenab;  the  Rechna 
Doab.  between  the  Chenab  and  Ravi;  the  Bari 
or  Manja  Doab,  between  the  Ravi  and  Beas; 
and  the  Jallandar  Doab,  between  the  Beas  and 
Sutlej.  Of  these  the  first  is  by  far  the  largest, 
but  also  the  most  sterile  and  least  inhabited, 
abounding  with  bare  eminences  and  rugged  de- 
clivities, interspersed  here  and  there  with  rich 
and  fertile  valleys.  The  second  is  mostly  level, 
and  has  been  described  as  "a  sterile  waste  of 
underwood."  the  abode  of  shepherds,  and  scant- 
ily irrigated;  the  Rechna  Doab  is  bare  and 
neglected,  though  susceptible  of  high  cultivation ; 
the  Bari  Doab.  though  bare,  has  a  large  surface 
under  cultivation,  and  is  the  most  populous  and 
important  of  all,  containing  the  large  towns  of 
Amritsar,  Multan,  and  Lahore;  while  the  Jal- 
landar Doab  is  highly  cultivated,  well  peopled, 
and  excelled  in  climate  and  productions  by  no 
province  in  India.  Speaking  generally,  the 
plains  east  of  Lahore  are  the  most  fertile, 
wealthy,  and  populous  of  the  province,  and  the 
granary  of  the  Punjab;  while  those  on  the  west 
present  a  striking  contrast.  The  soil  of  the 
level  country  varies  remarkably  from  stiff  clay 
and  loam  to  sand,  mixed  with  each  other  in 
variable  proportions,  and  with  vegetable  matter ; 
besides  which,  carbonate  and  sulphate  of  soda 
are  sometimes  mixed  with  it  in  such  quantities 
as  to  render  the  land  almost  worthless.  The 
mineral  wealth  of  the  Punjab  is  almost  confined 
to  its  rich  deposits  of  rock  salt.  The  climate  is 
hot  and  dry,  and  little  rain  falls,  except  in  the 
higher  country  and  under  the  influence  of  the 
Southwest  monsoon.  The  part  of  the  prov- 
ince to  the  east  of  Lahore  can  be  cultivated  in 
most  seasons  without  irrigation,  but  owing  to 
this  its  crops  are  much  more  likely  to  fail 
from  a  deficiency  of  rainfall  than  those  of  the 
western   irrigated  tracts.     The  summer  heat  is 
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very  great,  and  in  the  early  part  of  January 
sharp  frosts  are  common. 

Vegetation,  Agriculture. — Wood  is  scarce, 
except  upon  the  hills.  In  the  west  considerable 
areas  are  occupied  by  date-trees;  and  palms  of 
other  species,  banyans,  and  other  trees  are  found 
here  and  there.  The  area  under  forests  is  over 
4,250.000  acres.  About  28,000,000  acres  of  the 
remainder  are  under  cultivation,  and  over 
20,000,000  acres  more  are  available  for  cultiva- 
tion. The  principal  grain  crops  are  wheat,  bar- 
ley, rice,  buckwheat  and  millet,  pease,  vetches, 
and  mustard ;  sesamum  and  other  oil  seeds,  tur- 
nips, carrots,  onions,  cucumbers,  and  melons.  In- 
digo and  sugar  are  exported.  The  tobacco  plant 
grows  luxuriantly,  especially  about  Multan,  and 
opium  has  been  grown  pretty  extensively.  About 
7,750,000  acres  are  under  wheat,  and  over  750,000 
under  rice.  The  total  irrigated  area  exceeds 
9.000.000  acres,  of  which  more  than  half  is  irri- 
gated by  canals.  Among  the  fruits  are  the  date, 
orange,  fig,  vine,  apple,  mulberry,  banana,  and 
mango.  The  live-stock  include  sheep,  cattle, 
horses,  and  camels;  buffaloes  are  common. 

People. — The  population  of  the  Punjab  is 
composed  of  various  races,  the  chief  of  which 
are  the  Jats,  Rajputs,  and  Pathans.  The  Jats 
form  the  bulk  of  the  agricultural  peasantry,  and 
are  tall  and  athletic,  with  handsome,  open  coun- 
tenances, long  beards,  and  fine  teeth.  The  peo- 
ple, generally,  are  in  physical  respects  superior 
to  those  of  Bengal.  The  native  states  sub- 
ordinate to  the  Punjab  government  are  thirty- 
six  in  number.  Thirty-one  are  Hindu  and  five 
Mohammedan.  The  most  important  is  Kash- 
mir, the  next  Patiala.  The  Mohammedan 
state  of  Bahawalpur  is  the  next.  The  next  in 
order  are  Kapurthala.  Mandi,  Sarmur,  Faridkot, 
and  Malarkotla.  The  other  states  are  insig- 
nificant in  rank  and  consequence. 

Religion. — The  religion  of  the  Sikhs,  which 
is  the  national  religion  of  the  Punjab,  was 
founded  by  Nanak,  who  was  born  a.d.  1469. 
The  Golden  Temple  at  Amritsar  is  the  centre  of 
the  faith  and  the  guardian  of  the  sacred  book 
known  as  the  Adi  Granth  (see  Sikhs).  By  the 
census  of  1891  the  distribution  of  the  popula- 
tion according  to  religious  profession  was  as 
follows:  12.915,643  Mohammedans,  10,237.700 
Hindus,  2.100,000  Sikhs.  53.909  Christians,  45,- 
683  Jains,  6.236  Buddhists,  412  Parsis.  33  Jews, 
and  30  others.  Of  the  Christian  population 
27.915  belonged  to  the  Church  of  England,  12,- 
083  were  Presbyterians,  7,113  were  Roman  Catho- 
lics, the  remainder  being  Baptists,  Methodists,  etc. 
The  .American  Presbyterian  Board  of  Missions 
has  important  stations  at  Lahore,  Ludianah,  and 
Umballa.  Lahore  is  the  seat  of  both  a  Church 
of  England  bishop  and  a  Roman  Catholic 
bishop.  The  Mohammedans  form  a  very  large 
part  of  the  population  of  the  Rawal  Pindee  and 
Multan  divisions.  The  Hindus  predominate  in 
the  easterly  divisions  and  in  the  mountainous 
district  of  Kangra.  The  Sikhs  reside  chiefly  in 
the  centre  and  east  of  the  province  and  constitute 
the  mass  of  the  gentry.  The  few  Buddhists  of 
the  Punjab  are  almost  entirely  confined  to  the 
small  Spito  district  in  the  extreme  northeast. 
The  Pathans  and  Baluchis  are  the  most  nu- 
merous of  the  Punjab  Mohammedans  by  race, 
but  the  Mohammedan  strength  consists  largely 
in  converted  Hindus  belonging  to  the  Jat  and 
Rajput  tribes.  The  Hindu  Jats  form  a  large 
proportion  of  the  population. 


Language  and  Education. — The  chief  lan- 
guages spoken  in  the  Punjab  are  Punjab^ 
(known  as  Gurmukhi),  Hindi,  Sindhi,  Jataki, 
Kashmiri,  Pushtu,  Persian,  and  English.  Since 
the  country  came  under  British  rule  elementary 
education  has  received  much  attention.  The 
total  number  of  educational  institutions  in  the 
Punjab  in  1899-1900  was  7,867,  with  a  total  of 
262,319  scholars.  Of  the  higher  educational  in- 
stitutions of  the  province  the  following  may 
be  mentioned: — the  Punjab  University  at  La- 
hore; Lahore  Government  College;  Oriental" 
College ;  St.  Stephen's  College,  Delhi ;  Lahore 
Medical  School ;  St.  Thomas  College,  Murree ; 
the  Khalsa  College,  Amritsar;  Bishop  Cotton 
School,  Simla;  and  the  Lawrence  Military  Asy- 
lum, Sanawar. 

Manufactures  and  Trade. — The  manufactur- 
ing industry  of  the  Punjab  is  chiefly  confined 
to  the  larger  towns.  Amritsar,  Lahore,  Multan, 
and  Shujabad  are  distinguished  for  their  silk 
and  cotton  fabrics,  and  the  silks  of  Multan 
called  kais,  and  chiefly  used  for  scarfs,  possess 
a  strengfth  of  texture  and  brilliancy  of  color  for 
which  they  are  much  prized  in  the  Indian  mar- 
kets. The  shawls  of  Lahore,  too,  rank  only 
second  to  those  of  Kashmir.  Brocades,  tissues, 
and  carpets  resembling  the  Persian  are  also 
manufactured  in  the  capital.  In  the  east  of  the 
Punjab  white  cotton  goods  are  prepared  of  a 
stronger  and  more  durable  texture,  as  well  as 
cheaper,  than  those  of  British  manufacture.  The 
Punjab  enjoys  from  its  position  an  extensive 
transit-trade.  The  imports  comprise  sugar, 
spices,  and  other  groceries,  dye-stuflfs  and  cot- 
tons, woolen  and  silk  fabrics,  metals  and  me- 
tallic utensils,  cutlery,  precious  stones,  ivory, 
glass  and  cochineal,  asafsetida,  safflower,  fresh 
and  dried  fruits,  wool,  horses,  etc.  The  exports 
— partly  of  home  produce,  partly  in  transit — 
comprise  grain,  ghee,  hides,  wool,  silk  and  cot- 
ton fabrics,  carpets  and  shawls,  raw  silk  and  cot- 
ton, indigo,  tobacco,  hardware,  horses,  etc. 

Government  and  Revenue. — The  province  is 
under  a  lieutenant -governori  assisted  since  1897 
by  a  legislative  council  of  nine  members.  The 
most  important  item  of  revenue  is  the  land-tax, 
which,  on  the  average,  yields  a  net  revenue,  after 
deducting  charges,  of  nearly  £2,000,000;  besides 
there  are  excise  duties  on  spirits  and  drugs, 
duties  on  stamps,  etc.  The  financial  condition 
is  so  favorable  that  there  is  often  a  clear  surplus 
of  revenue  over  expenditure  of  £2,500,000. 
About  one-half  of  the  whole  cultivated  area  of 
the  Punjab  is  tilled  by  owners,  and  about  one 
per  cent,  by  tenants  paying  a  nominal  or  no  rent. 
Of  the  remaining  area  one-fifth  is  cultivated  by 
occ'upancy  tenants,  and  the  rest  is  held  by 
tenants-at-will,  a  class  increasing  in  numbers 
from  year  to  year.  Rents  vary  from  s  annas 
to  40  rupees  per  acre,  the  average  being  about 
2  2-3  rupees.  On  about  two-thirds  of  the  land 
held  by  tenants-at-will  the  rent  is  wholly  or 
partly  paid  in  kind,  and  the  average_  rent  pay- 
able in  kind  is  for  the  whole  province  about 
two-fifths  of  the  produce.  Nearly  5,000,000 
acres  are  under  mortgage. 

Army  and  Police. — The  Punjab  forms  a 
military  district  called  *The  Northern  Com- 
mand." under  a  lieutenant-general  with  head- 
quarters at  Rawal  Pindee.  The  military  au- 
thority of  this  oflicer  extends  to  the  Northwest 
Frontier  Province.  The  military  cantonments 
are     Rawal     Pindee,     Peshawar,     Noroshera, 
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Abbottabad,  Sialkor,  Jhelum,  Lahore,  Jullun- 
dur,  Sirhind.  Uinballa.  Forozepore,  Kohat, 
Bannu,  and  Murdan  under  a  lieutenant-general. 
The  military  force  stationed  in  the  Punjab  in 
1900  consisted  altogether  of  68,806  men.  Of 
cavalry  there  were  11,893,  of  infantry  50,504, 
of  artillery  6,120,  with  some  engineers,  etc. 
There  were  thus  more  troops  in  the  Punjab  than 
in  any  other  division  of  India.  The  police  force 
is  stated  to  be  in  a  most  effective  condition. 
It  numbers  about  20,000  men,  divided  into  two 
divisions,  the  Trans-Sutlej  and  the  Cis-Sutlej. 
Almost  all  the  police  are  armed  either  with 
swords  or  guns.  The  Punjab  has  a  chief  court 
with  five  judges,  two  of  whom  are  natives — 
and  four  temporary  judges. 

History. — The    Punjab   plays   an   important 
part  in  the  history  of  Hindustan  and  British 
India.    It  was  invaded  in  327  b.c.  by  Alexander 
the    Great,    who   defeated   Porus   at    Mong   in 
Gujerat  and   overran   the   whole   country.     In 
1022  it  was  overrun  by  the  troops  of  Mahmud 
of  Ghazni,  whose  successors  held  the  country 
for  170  years,  making  Lahore  the  seat  of  their 
government.    In  1 193  it  passed  by  conquest  into 
the  hands  of  Mohammed  Ghori,  and  Delhi  be- 
came the  capital.    After  his  death  the  country 
was  ruled  by  a  succession  of  turbulent  chiefs, 
principally  Afghans,  till  at  length  in  1526  Baber, 
the  founder  of  the  Mogul  Empire,  having  ob- 
tained possession  of  the  country,  ascended  the 
throne,  and  established  a  dynasty  whose  sway 
prevailed  for  about  two  centuries,  during  which 
the  Sikhs  were  rising  into  importance.    In  1738 
Nadir   Shah  overran   the   Punjab,  and   in  the 
following  year  he  defeated  the  Mogul  army  at 
Karnal  and  sacked  Delhi.    The  Sikhs  were  ut- 
terly defeated  by  the  Afghan  conqueror  Ahmed 
Shah  Durani  in  1762,  and  the  Moguls  nominally 
ceded   the   Punjab  to  him.     The   Durani   dy- 
nasty maintained  its  ascendency  till  the  bepn- 
ning  of  the  19th  century,  when  the  Sikhs  under 
Ranjit   Singh   began  their  career  of  conquest. 
In  1818  this  renowned  chieftain  stormed  Mul- 
tan  and  took  Peshawar — in  the  following  year 
conquering  Kashmir  and   Derajat  west  of  the 
Indus;  and  in  10  years  he  succeeded  in  estab- 
lishing his  power  over  the  whole  country.    In 
1839    Ranjit    Singh    died.      His    son    Khorak 
Singh    quietly    succeeded,   but    died   of   a    de- 
cline a  few  months  after  his  father,  on  which 
Shere    Singh,    a    natural  _  son    of    the    great 
Ranjit,  assumed  the  sovereignty,  but  was  assas- 
sinated IS  Sept.  1843.    Dhulip  Singh,  the  reputed 
son    of   Ranjit    Singh,   succeeded   his   brother. 
This  young  prince  was  converted  to  Christianity 
and  retired  on  a  princely  pension  to  England, 
where  he  died.    But  from  the  close  of  1843  to 
the  period  of  its  annexation  to  British  India 
the  government  was  in  abeyance,  or,  what  is 
worse,  in  the  hands  of  an  ignorant,  bloodthirsty, 
rapacious,  and  insubordinate  army.     At  length 
it  became  manifest  that  the  Sikhs  of  the  Punjab 
were  preparing  for  an  irruption  into  the  terri- 
tories protected  by  the  British  on  the  east  of 
the  Sutlej.     In  the  end  of  December  1845,  the 
Sikh   forces  passed  the   Sutlej   into  the  terri- 
tories protected   by  the   British,   with   a   most 
formidable .  train    of   artillery,   but    they    found 
themselves  completely  worsted  after  the  hard- 
fought  actions  of  Mudki,  Ferozeshah,  Aliwal, 
and  Sobraon.     Lahore  and  other  stations  were 
afterward  occupied  by  British  troops;  the  Jal- 
landar  Doab,  between  the  Sutlej  and  Beas,  was 


permanently  ceded  to  the  British ;  and  the  prov- 
ince of  Kashmir,  and  the  other  provinces  of 
the  Himalayas,  were  vested  in  the  Rajah  Gholab 
Singh.  In  1849  a  conspiracy  between  several 
disaffected  chiefs  and  the  Afghans  resulted  in 
further  hostilities  against  the  British,  Multan 
being  the  centre  of  their  operations.  The  inde- 
cisive battle  of  Chillianwalla  was  followed  by 
the  capture  of  Multan  in  January,  and  the  vic- 
tory of  Gujerat  in  February  1849,  since  which 
period  the  former  territories  of  the  Sikhs  have 
formed  an  integral  part  of  the  British  Empire. 
The  most  important  subsequent  event  in  the 
history  of  the  province  was  the  Indian  Mutiny, 
when  the  Sikhs  were  loyal  to  the  British  gov- 
ernment, and  the  present  Sikh  regiments  of  the 
British  native  army  form  the  most  important 
section  of  the  military  strength  of  the  empire, 
the  Sikhs  and  the  Gurkhas  being  esteemed  by 
many  critics  the  finest  soldiers  in  the  world. 
After  the  suppression  of  the  Mutiny  the  prov- 
ince was  erected  into  a  lieutenant-governorship 
under  Sir  John  Lawrence,  the  distignuished 
statesman. 

Bibliography.  —  Consult  Cunningham,  'Ar- 
chaeological Survey  of  India,'  Vol. XIV.  (London 
1882) ;  Gore,  'Lights  and  Shades  of  Hill  Life 
in  the  Afghan  and  Hindu  Highlands  of  the 
Punjab'  (London  189^  ;  Latif,  'History  of  the 
Punjab  from  the  Earliest  Antiquity  to  the  Pres- 
ent Time*  (London  1896)  ;  Medlicott,  'Sketch  of 
the  Geoloo'  of  the  Punjab*  (Calcutta  1888); 
Prinsep,  'History  of  the  Punjab' ;  Griffin,  'The 
Rajas  of  the  Punjab'  (2d  ed.,  London  1872) ; 
Honigberger,  'Thirty-five  Years  in  the  East'; 
Edwardes,  'A  Year  on  the  Punjab  Frontier' ; 
Clark,  'Thirty  Years  of  Missionary  Work  in  the 
Punjab.' 

Punj'nud,  or  Panjnad  (*the  five  rivers*), 
a  stream  of  the  Punjab,  formed  by  the  Sutlej, 
Beas,  Ravi,  Chenab,  and  Jhelam,  whose  waters 
it  carries  to  the  Indus  (q.v.),  about  490  miles 
from  the  sea  near  Mithankot.  The  Punjnud 
bounds  Punjab  and  Bahawalpur  in  part  of  its 
course. 

Punk'ah,  a  large  fan  used  in  India  and 
other  hot  countries  for  ventilating  rooms.  It 
consists  of  a  movable  frame  of  wood  covered 
with  canvas  and  suspended  from  the  ceiling.  It 
is  pulled  backward  and  forward  by  means  of  a 
cord,  and  thus  causes  a  current  of  air  in  the 
apartment. 

Punnah,  piin'a.    See  Panna. 

Puno,  poo'no,  Peru,  (i)  town,  capital  of 
the  department  of  Puno;  on  the  west  shore  of 
Lake  Titicaca,  12,870  feet  above  sea-level,  and 
90  miles  east  by  south  of  Arequipa.  It  has  two 
churches,  a  college,  and  a  hospital.  A  railway 
runs  to  Arequipa  and  to  Mollendo  on  the  Pacific 
Pop.  6,000.  (2)  The  department  of  Puno;  area, 
about  41,198  square  miles,  is  mountainous.  The 
principal  crops  are  potatoes  and  barley,  but  it  is 
particularly  distinguished  by  the  extent  of  its 
pastures,  cattle  raising  being  the  chief  occupa- 
tion. Its  principal  exports  are  the  wool  of  the 
sheep,  llama,  alpaca,  and  vicuna,  and  some  cas- 
carilla  bark  from  the  valley  of  Carabaya.  Pop. 
about  540,000. 

Punt,  poont,  an  ancient  country  on  the 
Red  Sea,  whether  in  Asia  or  Africa  is  disputed. 
The  country  is  mentioned  a  number  of  times  in 
the  Egyptian  hieroglyphics,  and  such  records 
show  that  the  Egyptians  obtained  from  Punt 
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ostrich  feathers,  leopard  skins,  gold,  incense, 
ivory,  precious  woods,  and  various  ornaments. 
There  are  good  reasons  for  locating  Punt  where 
is  now  Somali  Coast  and  Abyssinia.  Accounts 
are  given  of  journeys  to  Punt,  undertaken  by 
command  of  monarchs.  Queen  Hatshepsut  sent 
thither  a  whole  fleet,  and  the  account  of  the 
voyage,  the  persons  and  places  seen  in  Punt 
were  recorded  on  the  walls  of  the  Temple  of 
Deir  el-Bahri.  Consult:  Miiller,  <Asien  und 
Europa> ;  Naville,  <Deir  el-Bahri> ;  Erman, 
*Life  in  Ancient  Egypt.' 

Punt,  an  oblong  flat-bottomed  boat  used 
for  fishing  and  shooting  in  shallow  waters.  The 
most  common  mode  of  propulsion  is  by  pushing 
with  a  pole  against  the  bottom  of  the  river,_  or 
stream,  a  process  which  is  hence  called  punting. 

Punta  Arenas,  poon'ta  a-ra'nas,  or  Sandy 
Point,  Chile,  port  and  capital  city  of  the  ter- 
ritory of  Magellan,  at  the  extreme  end  of 
Paugonia  (lat.  53°  10'  S.),  and  lying  in  a  plain 
bounded  by  the  rivers  Las  Minas,  on  the  north, 
and  La  Mano,  on  the  south,  with  wooded  hills 
back  of  the  river.  The  city  is  Chile's  only  free 
port  and  is  a  coaling  station  for  steamers  passing 
through  the  Strait  of  Magellan.  The  sur- 
Toundmg  country  produces  rye,  barley,  potatoes, 
etc.,  and  the  forests  supply  timber  which  is 
exported  to  the  Falkland  Islands.  The  seal- 
fisheries  are  considerable.  The  city  has  banks, 
stores,  hotels,  and  an  opera  house.  Pop.  (est.) 
6400.  The  site  was  made  a  penal  colony  in 
1843,  and  a  town  was  founded  in  1849- 

Punzsutawney  (Punk-s6o-t4-nin,  Pa.,  city  in 
Jefferson  County;  situated  on  Mahoning  Creek 
and  on  the  Pennsylvania  &  N.  W.,  the  Buffalo, 
Rochester  &  Pittsburg,  and  the  Buffalo  &  Sus- 
quehanna R.  R.'s;  about  70  miles  east  of  Pittsburg. 
It  is  the  business  centre  of  a  great  bituminous  coal 
and  coke  region  and  the  headquarters  of  the  sec- 
ond largest  producers  of  bituminous  coal  and 
coke  in  the  United  States.  There  are  also  large 
iron  furnaces  and  numerous  smaller  industries. 
Punxsutawney  is  an  Indian  name  signifying 
•Mosquitotown*  or  •Gnatopojis,*  the  Indian 
word  for  blood-sucking  insects  of  the  genus  Cutex 
being  «ponki.»  It  was  organized  into  a  borough 
in  1&49.  Its  growth  since  1890,  when  it  had  a 
population  of  2,792,  has  been  rapid.  Pop.  (1900) 
4-375;  (i9'0  census)  4,900,  and  with  the  bor- 
ough of  Clayville  immediately  adjoining  it  on 
the   west,   about  8,300.  W.   O.   Smith. 

Pupa,  the  name  applied  to  the  second 
stage  m  the  metamorphosis  of  insects.  In  the 
typical  complete  or  holometabolic  insects,  ex- 
emplified by  beetles,  the  Lepidoptera,  flies,  etc., 
the  pupa  stage  is  marked  by  quiescence  and  rest, 
and  thus  presents  a  contrast  to  the  preceding 
and  active  larval  stage.  During  the  pupa  stage 
the  elements  of  the  larval  form  are  being  re- 
modeled into  that  of  the  imago  or  perfect  insect, 
which  in  due  time  emerges  from  the  pupa  case. 
An  insect  may  remain  in  the  pupa  stage  from  a 
few  hours  or  days  to  weeks,  months,  or  even  years. 

The  pupae  of  the  hemimetabolic  insects,  or 
those  which  undergo  an  incomplete  metamor- 
phosis (such  as  grasshoppers,  locusts,  bugs,  etc.), 
are  called  nymphs,  and  differ  from  the  perfect 
insect,  which  they  resemble  in  form,  chiefly  in 
the  absence  or  rudimentary  nature  of  the  wings. 
These  latter  structures  in  the  pupa  state  of 
hemimetabolic   insects  may  generally  be  per- 


ceived to  be  in  course  of  formation,  the  perfect 
insect  or  imago  state  being  characterized  simply 
by  the  full  development  of  the  wings.  See  In- 
sects; Metamorphosis. 

Pu'pin,  Michael  Idvorsky,  American  scien- 
tist and  inventor:  b.  Idvar,  Hungary,  4  Oct 
1858.  He  came  to  America  in  1874,  was  grad- 
uated at  Columbia  in  1883,  and  as  the  first 
American  holder  of  the  John  Tyndall  Fellowship 
of  Columbia  studied  physics  and  mathematics 
at  Cambridge  University  and  under  the  famous 
von  Helmholtz  at  the  University  of  Berlin,  here 
taking  his  degree  of  Ph.D.  He  returned  to  teach 
at  Columbia,  was  a{>pointed  adjunct  professor 
of  mechanics  there  in  1892,  and  professor  of 
electro-mechanics  in  1901,  which  position  he 
now  (1904)  holds.  He  is  the  inventor  of  an 
improvement  in  the  telephone  by  means  of 
which  it  is  confidently  expected  telephoning 
■across  the  Atlantic  will  soon  be  rendered  prac- 
ticable. Professor  Pupin  first  announced  the 
theory  underlying  his  invention  in  March  1899, 
and  brought  his  system  to  such  perfection  that 
in  1901  it  was  acquired  by  the  Bell  Telephone 
Company  and  by  German  telephone  interests  for 
practical  trial.  In  June  1903  the  device  had  been 
found,  in  Germany,  to  operate  successfully  over 
a  cable  more  than  260  miles  in  length,  and  its 
applicability  to  submarine  cables  was  considered 
established.    His  invention  not   only   makes  it 

Possible  to  telephone  much  further  than  before, 
ut  renders  all  messages  more  distinct.  It  con- 
sists, essentially,  of  self-inducting  coils  of  wire 
placed  at  intervals  about  the  wire  which  trans- 
mits the  sound,  thus  preserving  the  vibrations  a 
greater  distance.  He  has  published :  ^Thermody- 
namics  of  Reversible  Cycles  in  (jases> ;  etc 

Puppet-shows,  an  amusement  or  entertain- 
ment popular  in  Europe.  One  of  the  most  com- 
mon ,  classes  of  puppets  is  called,  in  French, 
fnarionnettcs.  These  are  images  of  the  human 
fignire  moved  by  wires  or  threads  on  a  stage, 
and  made  to  perform  little  dramas,  the  dialogue 
of  which  is  carried  on  by  the  person  in  conceal- 
ment, who  moves  the  figures.  In  the  common 
street  performance  in  England  of  Punch  and 
Judy  (q.v.),  however,  the  performer  puts  his 
fingers  in  the  figures.  Puppet-shows  were  com- 
mon among  the  Greeks,  from  whom  the  Romans 
received  them.  Xenophon,  Aristotle,  Gellius, 
Horace,  and  others  mention  them.  Such  ex- 
hibitions, which  are  so  pleasing  to  children  and 
the  uneducated,  naturally  passed  through  various 
degrees  of  perfection  in  different  ages,  and  even 
now  exhibitions  of  puppets  are  common  in  some 
countries  which  display  great  mechanical  in- 
genuity. Clocks  often  display  movable  puppets, 
and_  it  is  not  unfrequent  in  Germany  to  find  on 
ancient  town-clocks  puppets  which  move  when- 
ever the  clock  strikes.  In  1674  there  was  a 
puppet  opera  at  Paris,  which  met  with  great 
applause.  At  present  there  are  two  theatres  in 
Paris  for  puppet-shows,  and  they  still  continue 
to  be  performed  in  several  large  cities  of  Italy. 
In  Germany,  also,  excellent  puppet-shows  are 
sometimes  seen,  but  they  are  there  hardly  ever 
stationary,  and  are  not  by  any  means  so  much 
patronized  as  in  Italy.  There  is  a  puppet-show 
in  the  Italian  colony  in  New  York,  which  is 
much  patronized  by  Americans. 

Puraci,  poo-ra-sa',  a  volcano  of  the  Andes 
in    Colombia,   20   miles   east   of   the   town   of 
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Popoyan.  Eruptions  have  occurred  several 
times;  the  town  of  Purace  at  the  base  of  the 
mountain  was  destroyed  by  the  eruption  of 
1827;  and  the  top  of  the  volcano  blown  off  and 
its  height  reduced  to  15,420  feet  by  the  erup- 
tion of  1849.  It  is  still  active,  and  hot  vapors 
issue  constantly  from  the  crater. 

Puranas,  poo-ra'nas.  See  Sanskrit  Lan- 
guage AND  LlTERATUsk 

Purbeck  (per'bek)  Beds,  a  series  of  geo- 
logic beds  or  strata  consisting  of  limestones,  clays 
shales  and  sandstones  which  in  England  form  the 
uppermost  member  of  the  Jurassic  system  (q.v.). 
They  are  named  after  the  Isle  of  Purbeck  on  the 
southeast  coast  of  Dorsetshire  where  they  are 
exceptionally  well  developed  and  yield  among 
other  building  stones  a  limestone,  susceptible  of 
a  good  polish,  which  is  known  as  Purbeck 
marble.  The  "Isle®  is  in  fact  a  peninsula  13 
miles  long  by  7  miles  broad,  almost  completely 
surrounded  by  sea.  The  Purbeck  beds  appear  in 
a  chalky  ridge  which  traverses  the  island  from 
west  to  east 

Purbeck,  Isle  of.     See  Purbeck  Beds. 

Purcell,  per'sel,  Henry,  English  composer: 
b.  London  1658;  d.  21  Nov.  1695.  He  was  the 
son  of  a  musician  of  the  chapel-royal,  who  left 
him  an  orphan  in  his  6th  year.  He  was  admitted 
a  chorister  _  in  the  king's  chapel,  where  he 
studied  music  under  choir-master  Cook  and  his 
successor  Pelham  Humphrey,  and  afterward 
under  Dr.  Blow.  In  1676,  when  only  18,  he  was 
made  organist  of  Westminster  Abbey,  and  six 
years  afterward  was  appointed  to  fill  the  same 
office  at  the  chapel-royal,  St.  James.  From  this 
period  his  fame  increased  rapidly,  his  anthems 
and  other  church  music  being  popular  in  all  fhe 
cathedrals  of  the  kingdom ;  nor  were  his  com- 
positions for  the  stage  and  music-room  less  suc- 
cessful. He  composed _  music,  religious,  and 
secular,  with  equal  facility:  and  with  respect  to 
chamber  music  his  compositions  superseded  all 
prior  productions.  Of  his  numerous  works  his 
<Te  Deum>  and  'Jubilate*  were  composed  for 
the  celebration  of  St.  Cecilia's  Day,  1694.  Of 
his  instrumental  music  a_  collection  was  pub- 
lished two  years  after  his  decease,  and  com- 
prised pieces  in  four  parts,  for  two  violins, 
tenor  and  bass.  Many  of  his  songs  were  pub- 
lished after  his  death  under  the  title  of  Orpheus 
Britannicus.  *Ye  Twice  Ten  Hundred  Deities,* 
contained  in  this  _  collection,  is  considered  the 
finest  piece  of  recitative  in  the  language;  while 
his  music  in  <King  Arthur*  has  maintained  its 
popularity  undiminished  till  our  own  day.  In 
1695;  the  year  of  his  death,  he  set  to  music 
'Bonduca,*  an  opera  altered  by  Dryden  from 
Beaumont  and  Fletcher;  but  his  chief  opera  is 
<Dido  and  ^Eneas*  (1680).  He  was  the  au- 
thor of  a  vast  variety  of  catches,  rounds,  glees, 
etc.,  remarkable  both  for  their  melody  and  for 
their  spirit,  humor,  and  originality.  He  was 
buried  in  Westminster  Abbey.  A  splendid  edi- 
tion of  his  works  is  published  by  the  Purcell 
Society,  founded  in  1878.  An  earlier  edition  of 
his  sacred  compositions  is  that  of  Novello 
(1829-32).  Consult:  Curamings,  'Life  of 
Henry  Purcell*   (1882). 

Purcell,  John  BaptiBt,  American  Roman 
Catholic  archbishop:  b.  Mallow,  County  Cork, 
Ireland,  26  Feb.  1800;  d.  Brown  County,  Ohio, 
4  July  1883.    He  came  to  the  United  States  in 


1818,  was  educated  at  Mount  Saint  Mary's  Col- 
lege, Emmitsburg,  Md.,  received  minor  orders, 
and  later  studied  at  Saint  Sulpician's  College  in 
Paris.  He  was  ordained  in  1826  and  in  1827 
appointed  to  the  chair  of  philosophy  in  Saint 
Mary's  College,  of  which  he  became  president  in 
i828._  In_  1833  he  was  consecrated  bishop  of 
Cincinnati,  and  at  once  set  about  the  improve- 
ment of  the  diocese  under  his  charge,  and  in  1846 
the  number  of  churches  under  his  control  had 
increased  from  12  to  70,  the  number  of  Roman 
Catholics  from  6,000  to  70,000.  He  founded 
schools  and  academies,  built  a  convent  for  the 
Ursulines,  and  in  1847  the  diocese  of  Cleveland 
was  formed  out  of  that  of  Cincinnati  at  his  re- 
quest and  placed  in  charge  of  another  prelate. 
In  1850  he  was  made  an  archbishop  and  in  1851 
received  the  pallium  from  the  Pope's  own  hands. 
He  founded  Mount  Saint  Mary's  of  the  West, 
destined  to  become  one  of  the  leading  theological 
seminaries  of  the  country,  and  in  1855  presided 
over  his  first  provincial  council.  New  sees 
were  formed  from  his  diocese  in  1868,  but 
though  their  creation  had  limited  his  diocese 
in  extent,  it  still  contained  140,000  Roman 
Catholics.  He  attended  the  Vatican  Council  in 
1869  and  celebrated  his  golden  jubilee  with 
great  rejoicing  among  his  people  in  1876.  In 
1879,  however,  his  hitherto  unbroken  prosperity 
was  interrupted.  _  His  brother  Edward  had  been 
appointed  his  vicar-general  and  the  financial 
affairs  of  the  diocese  had  been  left  by  the  bishop 
entirely  in  his  brother's  care,  trusting  implicitly 
in  the  latter's  financial  ability,  which  was  un- 
fortunately as  little  as  the  bishop's  own.  When 
the  crash,  rendered  inevitable  by  faulty  business 
methods,  came,  Edward  died  broken-hearted. 
The  indebtedness  reached  nearly  $4,000,000,  and 
the  crisis  cartie  at  a  time  of  general  financial 
panic.  The  bishop,  however,  was  never  accused 
of  any  dishonesty,  though  the  unwisdom  of  his 
confidence  in  his  brother  was  widely  criticised. 
His  own  light  regard  for  the  value  of  money 
was  well  known,  as  he  had  served  as  bishop  for 
25  years  before  he  accepted  even  the  "cathredrati- 
cum**  of  $5,000  a  year,  and  when  paid  it  usu- 
ally was  given  away  before  night.  He  tendered 
his  resignation  in  1880,  but  it  was  not  accepted 
though  he  was  given  a  coadjutor.  ^  At  his  death 
the  Roman  Catholics  in  his  original  diocese 
numbered  half  a  million.  He  published  a  series 
of  text-books  for  the  use  of  Roman  Catholic 
schools  in  his  diocese. 

Purcbas,  per'chas,  Samuel,  English  author 
and  Anglican  clergyman : :  b.  Thaxted,  Essex, 
about  157s ;  d.  London  September  1626.  He  was 
graduated  from  Cambridge,  took  holy  orders, 
was  vicar  of  Eastwood,  Essex,  1604-13.  and  in 
1614  became  rector  of  Saint  Martin's,  Ludgate, 
London,  where  he  remained  until  his  death.  He 
published  in  1613  <Purchas  his  Pilgrimage,  or 
Relatiotis  of  the  World  and  the  Religions  Ob- 
served in  All  Ages  and  Places,'  supplemented 
in  1625  by  'Purchas  his  Pilgrimmes*  in  four 
volumes.  The  first  is  his  own  work  and  the 
latter  a  collection  of  the  narratives  of  different 
travelers,  edited  by  him.  The  latter  was  illus- 
trated with  maps,  and  the  edition  of  1626  was 
supplemented  by  a  fifth  volume.  It  was  a  work  of 
great  value  in  its  day,  giving  accounts  of  travels 
m  Europe,  Asia,  Africa,  and  America,  and  was 
soon  imitated.  It  is  valuable  to-day  as  reveal- 
ing the  ideas  prevailing  in  England  at  that  time 
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concernini;  the  rest  of  the  world  at  large.  He 
also  wrote:  'Microcostnos,  or  the  History  of 
Man>  (1619) ;  'The  King's  Tower  and 
Triumphal  Arch  of  London'  (1623). 

Purdue  University,  the  Indiana  State  col- 
lege of  agriculture  and  technology  at  Lafayette. 
It  was  established  under  the  land  grant  act  of 
1862;  and  in  1869  was  named  for  John  Purdue 
who  gave  $150,000  and  100  acres  of  land  to  the 
.  State  for  the  institutioa  It  was  first  opened  to 
I  students  in  1874.  Its  present  organization 
I  includes  six  schools:  (i)  the  School  of  Mechani- 
( cal  Engineering;  (2)  the  School  of  Civil  Engi- 
■  neerine;  (3)  the  School  of  Electrical  Engineer- 
ing; (4)  the  School  of  Agriculture;  (5)  the 
'  School  of  Science;  (6)  the  School  of  Pharmacy. 
The  regular  courses  extend  over  four  years ;  in 
addition  the  School  of  Agriculture  offers 
a  special  two  years'  course,  and  a  short  course 
of  two  winter  terms ;  and  the  School  .of  Phar- 
macy also_  offers  a  two  years'  course.  In  1902 
a  course  in  telephonic  engineering  was  added. 
The  degrees  conferred  are  bachelor  of  science, 
and  graduate  in  pharmacy.  Graduate  work  is 
provided  for  and  the  degrees  of  master  of 
science,  mechanical  engineer,  electrical  engi- 
neer, civil  engineer,  and  analytical  chemist  are 
given  to  graduate  students.  Instruction  in  mili- 
tary science  and  tactics  is  a  part  of  the  curric- 
ulum, and  all  men  students  are  expected  to 
join  the  military  company  for  two  years.  The 
college  is  coeducational,  women  entering  mostly 
the  schools  of  Science,  of  Pharmacy,  and  of 
Agriculture.  The  grounds  comprise  180  acres, 
so  of  which  are  used  as  the  university  campus, 
the  remaining  130  being  devoted  to  the  ex- 
perimental farm  for  the  School  of  Agriculture. 
In  1902  a  new  agricultural  building  was  com- 
pleted furnished  with  the  best  modem  appara- 
tus, in  1903  the  Eliza  Fowler  Hall  was  com- 
pleted, containing  the  auditorium  and  the  offices 
of  the  president;  other  buildings  of  impor- 
tance are  the  engineering  building  for  the  de- 
partments of  Mechanical  and  Civi!  Engineering, 
the  electrical  building.  Science  Hall,  the  veter- 
inary infirmary,  Purdue  Hall,  and  Art  Hall. 
The  laboratories  are  all  well  equipped  with 
modem  scientific  appliances,  the  equipment  of 
the  School  of  Mechanical  Engineering  including 
a  locomotive  testing  plant.  The  library  contains 
(1910)  30,000  volumes.  The  agricultural  ex- 
periment station  is  also  connected  with  the  Uni- 
versity, and  farmers'  institutes  are  organized 
throughout  the  State.  Tuition  is  free  for  resi- 
dents of  the  State ;  the  income  is  derived  mostly 
from  the  land  grant  fund  of  1862,  from  the 
national  appropnation  and  from  the  State  tax; 
in  1910  it  amounted  to  $492,000.  In  1910  the 
students  numbered  1,867;  the  total  number  of 
graduates  3,539.  Its  rank  among  schools  of 
technology  is  high,  and  it  holds  an  influential 
place  in  the  educational  system  of  the  State. 

Pnr'gatives,  cathartics;  medicines  for  evac- 
uating the  bowels.  See  Cathartic  ;  Constipa- 
tion. 

Rir'gatory,  according  to  the  doctrine  of 
the  Roman  Catholic  Church,  a  state  or  place  in 
which  the  souls  of  those  who  depart  this  life  in 
the  grace  of  God  suffer  for  a  time,  in  expiation 
0!  their  venial  transgressions  or  in  undergoing 
the  penalty  due  to  mortal  sins,  the  guilt  and  eter- 


nal punishment  of  which  have  been  remitted. 
Hence  pur^tory  is  not  a  place  or  state  of 
probation:  for  the  souls  in  purgatory  the  time 
of  probation  is  past,  and  they  are  already  assured 
of  their  everlasting  bliss  in  heaven,  though  as 
yet  they  are  not  sufficiently  pure  and  holy  to  be 
admitted  to  the  vision  of  God.  The  dogmatic 
teaching  of  the  Church  goes  only  so  far  as  to 
declare  that,  (i)  there  is  a  purgatorinm  (place 
of  purification),  and  (2)  that  the  souls  therein 
are  aided  by  the  prayers  of  their  brethren  on 
earth.  But  though  the  definitive  teaching  of 
the  Church  stops  here,  the  speculations  of  divines, 
the  meditations  of  spiritual  men,  and  the  beliefs 
of  the  general  mass  of  the  faithful  go  much 
further,  and  have  developed  an  idea  of  purgatory 
which  is  very  much  more  definite.  Thomas 
Aquinas  and  Suarez,  among  the  greatest  lights 
of  the  theological  schools,  teach  that  instantly 
after  passing  out  of  the  present  life,  the  faithful 
souls  are  cleansed  from  the  stains  of  all  venial 
sin  by  their  turning  with  perfect  love  to  God; 
at  the  same  time  the  debt  of  the  temporal  pen- 
alties of  sin,  whether  mortal  or  venial,  has  still 
to  be  paid.  It  is  the  common  belief  of  the 
Western  Church  that  the  purgation  is  by  material 
fire,  and  the  teaching  of  theologians  is  that  the 
purgatorial  pains  are  very  terrible.  While  con- 
fessedly the  doctrine  of  purgatory  is  not  clearly 
and  unequivocally  deducible  from  any  passage 
of  the  universally  accepted  books  either  of  the 
Hebrew  or  the  Christian  Scriptures  (for  Mac- 
cabees is  not  received  by  all  as  canonical,  and 
Eassages  of  the  New  Testament  which  Catholics 
elieve  to  point  decisively  to  this  doctrine  have 
no  such  signification  for  Protestants),  it  is  ad- 
mitted on  all  sides  that  in  the  very  earliest 
church  .liturgies  that  are  extant  are  found 
forms  of  prayer  for  the  dead,  and  that  the  ex- 
istence of  an  intermediate  state  after  death  is 
taught  by  the  Fathers  both  Eastern  and  Western 
with  practical  unanimity,  so  far  at  least  as  to 
admit  that  the  dead  can  be  aided  by  the  prayers 
of  the  living. 

Purifica'tion,  in  the  Jewish  ceremonial  law, 
a  bodily  cleansing  with  water  accompanied  by 
rites  more  or  less  elaborate  according  to  the 
nature  of  the  undeanness  from  which  the  per- 
son was  to  be  purified:  this  physical  cleansing 
being  regarded  as  emblematical  of  an  inward 
spiritual  purification.  For  different  occasions  of 
purification  and  different  rites,  see  Leviticus  xL 
25-40,  XV.  1-15,  XV.  18,  Numbers  xix.  Similar 
rites  of  purification  are  common  to  pagan  re- 
ligions whether  of  ancient  or  modem  times.  In 
the  ritual  of  the  Roman  Catholic  Church,  the 
rinsing  of  the  chalice  after  communion  and  the 
ablution  of  the  fingers  of  the  celebrant  after 
the  same  are  called  a  purification. 

Purification  of  the  Blessed  Virg^  Mary, 
Feast  of  the,  a  festival  observed  in  the  Roman 
Catholic  Church  on  2  February :  in  the  calendar 
of  the  Episcopal  Church  in  the  United  States  as 
well  as  in  that  of  the  Established  Church  of  Eng- 
land the  Purification  of  the  Virgin  Mary  is  en- 
tered for  the  same  day,  and  in  the  Book  of 
Common  Prayer  there  are  collect  and_  lessons  for 
the  day  of  "the  Presentation  of  Christ  in  the  Tem- 
ple, commonly  called  the  Purification  of  Saint 
Mary  the  Virgin."  The  events  commemorated 
by  the  Church  on  this  day  are  those  recorded  in 
the  gospel  of  St.  Luke,  ii.  22-39,  namely,  the  go- 
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ing  of  the  Virgin  to  the  Temple  40  days  after 
the  birth  of  her  son,  for  her  ritual  purification 
after  childbirth,  according  to  the  prescriptions  of 
Leviticus  xiL;  the  presentation  of  the  babe  to 
the  Lord ;  and  the  prophecies  of  Simeon  and 
Anna.  The  Christian  festival  of  the  Purifica- 
tion was  solemnized  by  the  Church  at  least  as 
early  as  the  end  of  the  6th  century.  It  is  cus- 
tomary on  this  day,  in  Catholic  countries,  for  the 
people  and  clergy  to  form  processions,  each  one 
carrying  a  lighted  candle,  signifying  the  light 
which  the  Redeemer  brought  into  the  world. 

Purifying  Apparatus  (Electrolytic),  for 
purifying  liquids,  especially  water,  for  in- 
dustrial, city  and  town  purposes;  a  recent 
invention  is  an  improved  apparatus  and  system 
for  the  purification  of  sewerage  and  water  sup- 
ply. After  several  years'  experimenting  with 
various  metals  for  an  electrode  to  coagulate 
the  impurities  in  water  (orpnic  and  inorganic) 
it  has  been  found  that  certain  metals  are  capable 
of  producing  while  under  the  action  of  an  electric 
current  immersed  in  the  liquid  to  be  purified, 
in  the  form  of  a  sheet  or  plate,  an  insoluble 
hydroxid  of  the  chlorides  and  sulphates  held  in 
solution,  which  are  set  free  by  the  action  of  cur- 
rent passing  through  the  liquid  (see  Electroly- 
sis) ;  hydrogen  being  evolved  at  the  cathode  and 
oxygen  at  the  anode,  which  destroys  the  animal 
and  vegetable  life,  leaving  the  water  clear,  free 
from  odor  and  disease-breeding  germs,  spark- 
ling, with  a  pure  water  taste  (see  Distillation). 
For  municipal  supply,  means  are  provided  for  the 
generation  of  electricity  by  either  hydraulic  or 
artificial  power,  using  large  basins  for  the  water 
to  flow  through  containing  the  electrodes,  which 
purifies  on  its  passage  out  of  the  basin  into  a  co- 
agulating section,  being  provided  with  means  to 
retard  the  suspended  matter,  allowing  the  water 
to  flow  down  an  inclined  weir  for  the  purpose  of 
aeration,  into  another  compartment  of  the  basin 
containing  screens,  which  clarifies  it  free  from 
all  sediment,  thence  to  storage  reservoirs;  occu- 
pying small  space  as  compared  to  sand  bed  filters 
and  automatic  in  operation.  The  apparatus  for 
potable  and  industrial  use  consists  of  vessels 
capable  of  working  under  high  pressure  as  for 
boiler  feed  purposes,  one  of  which  contains  the 
electrodes  or  a  series  of  them  for  very  large  sup- 
ply; the  electrodes  being  connected  to  a  suitable 
source  of  electric  supply,  the  vessels  being  pro- 
vided with  air-valves  and  insulators  to  prevent 
the  grounding  of  the  current,  and  connected  to 
other  vessels  by  suitable  conduits  to  remove  the 
suspended  matter,  thus  permitting  a  constant  flow 
of  the  water  through  the  apparatus,  requiring 
small  space  and  installed  at  any  convenient  point 
that  the  water  can  be  conveyed  to.  A  special 
feature  of  the  device  is  the  means  employed  to 
reduce  the  consumption  of  the  electric  current 
which  has  been  one  of  the  chief  sources  why 
heretofore  this  method  of  purifying  liquids  by 
electrolysis  has  not  been  commercial.  The  theory 
of  using  electricity  to  purify  liquids  has  long 
been  known  from  a  laboratory  standpoint,  but 
the  methods  and  electrode  used  by  this  company 
hare  established  the  practical  and  commercial 
value  of  this  system  for  the  purification  of  liquids 
by  electrolysis,  on  a  large  scale. 

William  R.  Chipman, 
Chitf  Engineer  Chipman  Electric  t'hrifying  CotH' 
pany  of  New  York. 


Purim,  poo'rlm,  the  Festival  of  Lots,  which 
was  instituted  by  Mordecai  (Esther  ix.  27-x.  3), 
and  is  celebrated  to  this  day  by  the  Jews  on  Uie 
14th  and  isth  of  the  month  Adar  (March),  in 
commemoration  of  their  wonderful  deliverance 
from  the  destruction  with  which  they  were 
threatened  by  Haman.  On  these  festive  days  the 
book  of  Esther  is  read,  presents  are  interchanged, 
and  gifts  are  sent  to  the  poor.  The  great  pop- 
ularity of  this  festival  in  the  days  of  Christ  may 
be  gathered  from  the  following  remark  of  Jo- 
sephus :  "Even  now  all  the  Jews  that  are  in  the 
habitable  earth  keep  these  days  as  festivals  and 
send  portions  to  one  another."  It  is  supposed 
that  it  was  this  feast  which  Jesus  went  up  to 
celebrate  at  Jerusalem  (John  v.  i).  It  is  uni- 
versally celebrated  by  the  large  Hebrew  popu- 
lation in  the  United  States. 

Puritan  City,  a  name  applied  to  Boston, 
Mass.,  referring  both  to  the  early  settlers  and  the 
characteristics  of  its  modem  inhabitants. 

Puritanism.  The  Puritans  were  those 
who  thought  that  the  English  Reformation  had 
not  gone  far  enough  in  its  separation  from  the 
Roman  Catholic  Church,  but  that  there  were 
many  ceremonies  and  forms  still  retained  in  the 
worship  which  were  too  suggestive  of  Papacy. 
They  held  that  it  was  not  expedient  or  right  to 
retain  the  use  of  the  cross  in  baptism,  the  clerical 
vestments,  the  custom  of  kneeling  at  the  altar, 
and  other  forms  which  had  been  rejected  by  the 
Reformed  Churches  on  the  Cx)ntinent.  They  be- 
lieved that  the  worship  should  in  this  way  be 
purified  and  that  only  those  who  lived  upright 
lives  should  be  the  ministers  of  the  church.  To 
them  the  church  was  a  means  of  advancing  re- 
ligious truth,  and  it  could  not  do  this  to  the  best 
advantage  while  hampered,  as  they  thought,  by 
useless,  misleading  and  unscriptural  forms  and 
ceremonies,  especially  when  these  forms  and 
ceremonies  were  obligatory  for  all  and  the  ob- 
servance of  them  enforced  by  the  civil  authority. 
During  the  persecution  of  the  Protestants  in  the 
reign  of  Mary,  hundreds  of  the  English  reform- 
ers went  to  the  Continent  and  were  in  the  com- 
pany of  the  leaders  of  the  Reformed  Church. 
When  Elizabeth  came  to  the  throne,  these  men 
returned  and  became  the  leaders  of  English 
protestantism.  Some  of  them  regarded  the  wear- 
ing of  the  vestments  prescribed  by  the  Church 
authorities  as  a  matter  of  indifference,  others 
refused  to  wear  them.  They  did  not  object  to 
the  government  of  the  Church  of  England  or  the 
close  connection  between  Church  and  State  or 
the  doctrinal  system,  but  objected  to  what  they 
regarded  as  the  remnants  of  popery. 

Whether  they  would  be  allowed  to  do  as  they 
wished  or  not  depended  largely  on  the  attitude 
of  the  queen.  Elizabeth  was  a  woman  whose  re- 
ligious tastes  were  stronger  than  her  religious 
convictions  and  the  simplicity  and  bareness  of 
the  worship  of  the  Reformed  Church  offended 
her.  She  disliked  Puritanism  because  the  teach- 
ings of  men  like  John  Knox  opposed  her  idea 
of  the  royal  power.  She  opposed  any  puritan- 
ical modifications  of  the  Prayer  Book  or  of  the 
ceremonies  of  the  church.  That  there  was  to  be 
no  room  for  nonconformity  was  shown  _  when 
her  first  parliament  passed  the  Act  of  Uniform- 
ity, which  made  unlawful  any  form  of  public 
worship  but  that  of  the  Prayer  Book,  and  the 
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Act  of  Supremacy,  by  which  the  queen  was  ac- 
knowledged supreme  governor  of  the  realm  in 
^iritual  and  ecclesiastical  affairs.  She  resolved 
to  retain  in  the  worship  as  much  show  and  form 
as  possible,  and  ordered  uniformity  in  vest' 
ments.  If  any  refused  they  were  forbidden  to 
preach  and  deprived  of  their  office.  This  law 
was  not  strictly  enforced  at  first,  but  with  greater 
rigor  as  the  time  went  on.  Large  numbers  were 
ej<cted  from  their  churches,  but  continued  to 
hold  private  meetings.  Many  jwere  imprisoned 
and  treated  with  severity.  But  nonconformity 
continued  to  grow  notwi^standing  the  efforts  to 
suppress  it 

In  early  Puritanism  the  objection  is  mainly  to 
the  forms  and  ceremonies  in  the  worship  of  the 
church.  In  the  later  years  of  the  reign  of  Eliza- 
beth, attention  is  given  to  the  government  of  the 
Qiurch  and  the  relation  between  Church  and 
State.  Elizabeth  claimed  that  in  this  her  will 
was  supreme.  Some  of  the  Puritans,  above  all 
others,  Thomas  Cartwright,  taught  that  the  only 
right  form  of  Church  government  was  that  laid 
down  in  the  New  Testament  and  that  it  was 
Presbyterianism.  He  taught  that  the  civil  au- 
thorities are  not  to  interfere  in  Church  affairs, 
bat  they  are  bound  to  protect  it.  There  is  still 
to  be  a  state  church  but  with  a  Presbyterian 
rather  than  an  Episcopal  form  of  government. 
This  was  directly  opposed  to  the  Queen's  su- 
premacy, and  her  efforts  to  suppress  this  form 
of  Puritanism  were  vigorous.  These  Puritan 
movements  were  within  the  Established  Church, 
but  there  were  some  who  believed  that  a  church 
having  any  connection  with  the  state  was  un- 
scriptural  and  so  there  arose  the  party  called 
Independents  or  Separatists.  They  tought  that 
the  local  church  was  independent  and  should 
manage  its  own  affairs.  These  were  also  called 
Brownists  from  Robert  Browne,  who  was  their 
first  leader.  The  Separatists  were  severely  per- 
secuted and  many  left  the  country.  Thus,  at  the 
dose  of  the  reign  of  Elizabeth,  there  are  three 
kinds  of  Puritans;  those  who  desire  a  purified 
worship  and  still  remain  in  the  Church,  those 
who  would  have  a  state  church  under  the  Pres- 
byterian form  of  government,  and  those  who  be- 
lieved that  an  established  church  was  wrong. 
Hopes  were  entertained  that  James  VI.,  educated 
in  Presbyterian  Scotland,  would  be  more  favor- 
able to  Puritanism.  The  clergy  petitioned  him 
for  freedom  from  the  burden  of  human  rites 
and  ceremonies  and  the  matter  was  considered 
at  the  Hampton  Court  Conference.  But  James* 
motto  was  *No  bishop,  no  king,®  so  they  could 
look  for  little  toleration.  Uniformity  was  en- 
forced with  great  vigor  and  many  Puritans  de- 
prived of  all  hopes  of  redress  left  the  country. 
This  condition  continued  with  even  greater  se- 
verity in  the  reign  of  his  son,  Charles  I.,  and 
there  seemed  in  the  early  part  of  his  reign  no 
deck  on  his  tyranny  in  church  and  state.  De- 
spairing of  freedom  in  Old  England,  Puritan 
and  Separatist  turned  to  America  to  create  there 
a  New  England.  In  1620  a  little  company  of 
Separatists  after  a  sojourn  in  Holland  came  to 
^erica  and  settled  at  Plymouth.  In  the  course 
of  tile  next  20  years  thousands  of  Puritans  set- 
tle m  Massachusetts.  This  Puritan  emigration 
stops  in  1640,  when  there  seems  a  better  prospect 
of  liberty  in  England.  The  Puritan  emigrants 
<an»e  as  members  of  the  Church  of  England  with 
no  desire  to  separate.  The  Pilgrims  were  already 
Vou  r6— 3 


separated  from  the  English  communion  and  were 
independent  in  their  church  government  But 
the  Puritans  because  of  their  distance  from  the 
home  country  and  because  of  the  influence  of  the 
Pilgrims  very  quickly  adopted  the  Congrega- 
tional or  Independent  form  of  church  govern- 
ment 

Bibliography. —  Byington,  'The  Puritan  is 
England  and  New  England  (1897);  Campbell, 
<The  Puritan  in  Holland,  England,  and  Amer- 
ica (1892);  Neal,  'History  of  the  Puritans'; 
the  English  Histories  pf  this  period;  works  on 
Congregationalism.  Custis  Manning  Geer, 
Hartford  Theological  Seminary,  Hartford,  Conn. 

Pu'ritans.    See  Puritanism. 

Ptir'lringe's  Figures,  in  optics,  figures  pro- 
duced on  a  wall  of  uniform  color  when  a  pfer- 
son  entering  a  dark  room  with  a  candle  moves 
it  up  and  down  approximately  on  a  level  with 
the  eyes.  From  the  eye  near  the  candle  an 
image  of  the  retinal  vessels  will  appear  pro- 
jected on  the  wall. 

Purple  of  Cassius,  a  purple  substance  used 
to  some  extent  in  the  arts,  discovered  by  Dr. 
Cassius  at  Leyden  in  1683.  This  substance  is 
probably  an  oxide  of  ^old  containing  small 
quantities  of  oxide  of  tm;  it  is  prepared  by 
adding  protochloride  of  tin,  along  with  a  little 
perchloride,  to  a  solution  of  chloride  of  gold, 
when  it  is  thrown  down  in  the  form  of  a  dark 
purple-colored  precipitate.  Purple  of  Cassius, 
mixed  with  borax  and  applied  to  the  surface  of 
china,  imparts  a  beautiful  rose-pink  or  rich  pur- 
ple color,  according  to  the  quantity  employed. 

PtUT)le  Color.  The  ancients  attributed  the 
discovenr  of  purple  to  the  Phoenicians.  The 
story  of  its  having  been  discovered  by  a  dog 
biting  a  purple-fish,  and  thus  staining  his  mouth, 
is  well  known.  The  purple-fish  was  found  not 
only  on  the  Phoenician  coasts,  but  in  all  other 
parts  of  the  Mediterranean,  so  that  the  use  of 
it  in  dyeing  came  to  be  common  with  other 
nations.  The  modem  discovery  of  purple  colors 
from  coal-tar  makes  an  important  epoch  in  the 
history  of  the  dye.  Painters  in  oil  and  water- 
colors  produce  various  shades  of  purple  by  mix- 
ing certain  red  and  blue  pigments.  For  work  in 
oil  French  ultramarine,  often  called  French  blue, 
is  mixed  with  vermilion  or  some  madder  red 
(madder  carmine  is  best),  or  one  of  these  reds 
with  cobalt  blue  if  a  pale  purple  is  wanted.  For 
permanent  purples  in  water-colors  the  same 
blues  are  used ;  but  one  of  the  madder  reds,  not 
vermilion,  should  be  mixed  with  them.  A  much 
richer  purple  than  any  of  the  above  mixtures 
will  give  is  produced  by  Prussian  blue  and  one 
of  the  lakes  from  cochineal  —  namely,  carmine 
or  crimson  lake — but  it  is  not  permanent.  This 
purple,  as  well  as  that  obtained  by  mixing  Indian 
red  with  indigo,  also  fugitive,  was  much  used  by 
water-color  painters  in  past  years.  Purple  mad- 
der is  the  only  simple  purple  pigment  available 
for  the  artist  which  is  durable,  and  it  is  un- 
fortunately costly.  All  purples  are  changed  to 
neutral  and  gray  tints  by  the  addition  of  any 
yellow  pigment.  For  house-painting  maroon 
lake  with  a  little  French  blue  gives  a  useful  pur- 
ple.   See   Dyes. 

Purple-faced  Monkey.  See  Lancur;  Wan- 

DEKOO. 

Purple  Falcon,  Order  o£  the.    See  Orders, 

ROVAL. 
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PURPLE  FINCH  — PURUS 


Purple  Finch,  a  handsome  American  finch 
{Carpodacus  purpureus)  which  in  some  one  of 
its  varieties  is  known  throughout  the  United 
States  and  Canada.  The  male  exhibits  in  spring 
a  plumage  beautifully  tinged  with  rose  red  and 
crimson;  and  sings  a  brilliant  melody.  These 
birds  nest  in  orchard  trees  and  similar  places, 
and  lay  greenish  speckled  eggs. 

Purple  Martin,  one  of  the  large,  lustrous, 
blue-black  swallows  of  the  genus  Progne,  sev- 
eral species  of  which  inhabit  South  and  Central 
America,  while  one  {Pa  subis)  is  a  familiar 
visitor  in  summer  to  almost  all  parts  of  the 
United  States.  They  originally  nested  in  hollow 
trees,  but  in  both  North  and  South  America 
have  at  once  associated  themselves  with  man- 
kind as  soon  as  civilization  approached  their 
habitat;  and  now  everywhere  make  their  nests 
about  buildings  or  in  garden  bird-boxes.  They 
are  amotig  the  most  useful  as  well  as  interesting 
of  our  insect-hunting  birds. 

Purple  Scale.     See  Scale  Insects. 

Purple  Shell,  a  gastropod  mollusk  of  the 
family  Muricidce  and  especially  of  one  section  of 
it  of  which  the  genus  Purpura  is  typical.  A 
great  many  species  are  found  in  all  seas.  The 
true  purples  form  the  subfamily  Purpurinx. 
The  Murtcidce  are  carnivorous  marine  snails  very 
destructive  to  other  mollusks,  barnacles,  etc. 
Many  of  the  tropical  species  of  Murex  and  re- 
lated genera  are  of  large  size  and  remarkable 
for  the  large  spines  borne  upon  the  shells,  but 
our  representatives  of  the  family  are  small  and 
inconspicuous.  (See  Drill.)  Our  true  purple 
shell  {Purpura  lapillus)  is  found  in  great  abun- 
dance on  rocky  coasts  on  both  sides  of  the  North 
Atlantic,  but  is  infrequent  in  the  United  States 
south  of  Long  Island  Sound,  where  it  is  re- 
placed to  some  extent  by  related  species.  The 
shell  is  very  thick  and  solid  short  oval  with  a 
Jow  spire  and  a  large  aperture,  the  outer  lip  of 
which  is  marked  with  revolving  ridges.  It  is 
extremely  variable  in  size,  shape,  color,  and 
markings.  Like  the  drill  it  is  carnivorous,  but 
with  us  confines  its  attacks  chiefly  to  the  barna- 
cles which  encrust  the  rocks  between  tides, 
though  in  Europe  it  works  great  havoc  on  the 
mussel  beds. 

The  name  "purple  shell'  applied  to  this  group 
of  mollusks  is  derived  from  the  use  to  which 
certain  species  were  put  by  the  ancients  in  the 
preparation  of  their  most  valued  dye-stuffs,  for 
which  the  city  of  Tyre  was  especially  famous, 
and  upon  which  its  prosperity  about  looo  B.C. 
was  founded.  The  Tyrian  purples  were  of  sev- 
eral shades,  varying  from  blue  to  a  dull  crimson, 
dependent  upon  the  particular  variety  of  shell 
employed  and  the  substances  mixed  with  the 
extract.  Among  the  most  important  species  util- 
ized were  Murex  trunculus,  M.  brandaris,  and 
Purpurea  patula.  These  snails  were  gathered 
on  both  the  African  and  European  shores  of  the 
Mediterranean.  The  smaller  ones  were  crushed 
in  mortar-shaped  holes  in  the  rocks  and  mixed 
with  soda,  urine,  sea-water,  and  other  sub- 
stances; the  larger  animals  were  removed  from 
their  shells  or  the  dye  squeezed  out.  The  de- 
sired colors  were  obtained  by  exposure  to  the 
sun  and  by  various  combinations,  and  the  cloth 
was  steeped  in  a  large  excess  of  fluid  until  the 
proper  effect  had  been  produced.  The  fluid  is 
contained  in  a  saccular  gland  which  opens  into 


the  mantle  cavity  and  has  at  first  the  color  and 
consistency  of  cream  and  a  disagreeable  odor, 
but  changes  to  purple  upon  exposure  to  light 
Consult  Simmonds,  <  Commercial  Products  of 
the  Sea.> 

Pur'pura.    See  Purple-shell. 

Purse,  a  specific  sum  of  money,  usually 
awarded  as  a  prize  in  athletics,  horse-racing, 
and  other  sports.  In  Turkey  it  consists  of  500 
Turkish  piastres,  and  its  value  is  $22;  in  Egypt 
a  purse  consists  of  500  tariff  piastres,  value  $25 ; 
in  Persia,  50  tomans,  value  $107.    See  Prize. 

Purser,  a  name  applied  to  the  cashier  or 
chief  clerk  on  board  a  passenger  steamer.  In 
the  navy  a  purser  was  formerly  an  officer  who 
took  charge  of  the  provisions  of  a  ship  of  war, 
and  saw  to  their  distribution  among  the  officers 
and  crew.  He  had  very  little  to  do  with  money 
matters,  but  generally  bore  an  evil  reputation 
among  the~sailors  for  unfair  dealing  and  rapac- 
ity. The  designation  is  now  discarded  for  that 
of  paymaster,  who  holds  a  different  position. 

Purs'lane,  a  pot-herb  and_  well-known 
weed  forming  good  fodder  for  pigs  and  called 
"pussley®  by  farm-hands.    See  Portulaca. 

Pursuivant,  per'swi-vant,  a  title  used  in  the 
heraldry  of  England,  Scotland,  and  Ireland,  and 
derived  from  the  Latin  word  "prosequi,"  to  fol- 
low. It  is  the  lowest  of  heraldic  offices,  but 
from  the  pursuivants  were  usually  selected  the 
superior  officials  known  as  herald  and  king-at- 
arms._  The  English  college  of  arms  has  four 
pursuivants,  the  Scottish  heraldic  establishment 
has  three,  and  the  Ulster  king-at-arms  in  Ire- 
land has  four. 

Puru-Purus,  poo-roo'-poo-roos',  or  Pura 
Pulas,  a  tribe  of  Brazilian  Indians,  now  ex- 
tinct or  represented  only  by  the  Pamary  or  Pau- 
mary,  but  formerly  living  along  the  Purus  River 
(q.v.)  in  western  Brazil.  They  were  naked 
savages,  who  slept  on  the  sand  instead  of  in 
hammocks,  and  were  afflicted  by  a  leprous 
disease  which  covered  them  with  bluish  and 
whitish  spots.  They  used  practically  no  shelter- 
ing or  covering,  except  leaf  umbrellas,  and  wore 
their  hair  long  and  unkempt,  cut  only  on  the 
forehead  in  a  square  bang.  Linguistically  they 
seem  to  have  been  separate  from  the  surround- 
ing peoples. 

Puruandiro,  poo-roo-an-de'ro,  Mexico,  a 
town  of  the  state  of  Michoacan  and  capital 
city  of  the  district  of  Puruandiro  in  central 
Mexico,  situated  on  the  southern  shore  of  a 
small  lake,  about  42  miles  northwest  of  Morelia. 
It  does  a  small  business  in  Mexican  leather  and 
in  the  agricultural  produce  of  the  surrounding 
country. 

Piuiis,  poo-roos',  a  South  American  river, 
an  affluent  of  the  Amazon,  rising  in  the  east  of 
Peru  traversing  the  northwest  corner  of  Bo- 
livia, entering  Brazil,  and  after  a  northeastward 
course  of  over  1,800  miles,  joining  the  Amazon 
about  100  miles  above  the  latter's  confluence 
with  the  Madeira.  It  has  a  very  winding  course 
and  a  comparatively  slight  fall.  In  the  flood 
season  it  is  navigable  almost  throughout  its 
length.  Chief  among  its  numerous  tributaries  is 
the  Acre.  Its  source  was  discovered  in  1864  by 
Chandless,  an  English  explorer. 
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Pnnrer,  per'ver,  Anthony,  English  trans- 
lator; b.  Hurstbourne,  Hampshire,  1702;  d.  An- 
dover,  Hampshire,  July  1777.  He  was  at  first 
apprenticed  to  a  shoemaker,  but  mastered  He- 
brew, and  at  20  opened  a  school.  Later  he  went 
to  London  where  he  became  a  Quaker  and  there 
began  his  translation  of  the  Bible  in  1733,  a  task 
which  occupied  him  for  20  years.  It  was  com- 
pleted in  1763  and  published  under  the  title  <A 
K'ew  and  Literal  Translation  of  all  the  Books 
of  the  Old  and  New  Testament'  (1764).  The 
publication  was  known  as  the  'Quaker's  Bible* 
and  by  many  was  pronounced  crude  and  un- 
scholarly,  while  warmly  approved  by  Southey 
and  other  critics.  He  also  published :  'Youth's 
Delight'  (1727)  ;  <Poem  to  the  Praise  of  God> 
(1748)  ;  and  'Counsel  to  the  Friend's  Children' 
(1785). 

Purves,  per'ves,  George  Tybout,  American 
clergyman:  b.  Philadelphia,  Pa.,  27  Sept.  1852; 
d.  New  York  24  Sept.  1901.  He  was  graduated 
from  the  Universi^  of  Pennsylvania  in  1872 
and  from  the  Princeton  Theological  Seminary 
in  1876.  He  was  pastor  at  Wayne,  Pa.,  1877-80 ; 
and  professor  of  New  Testament  literature  and 
exegesis  at  Princeton  Theological  Seminary 
189^1900.  In  the  last  named  year  he  accepted 
a  call  to  the  5th  Avenje  Presbyterian  Church, 
New  York.  He  wrote:  'The  Testimony  of 
Justin  Martyr  to  Early  Christianity' ;  'The 
Apostolic  Age' ;  etc. 

Purvey,  per'vT,  John,  English  Biblical 
translator:  b.  Lathbury,  Buckinghamshire,  about 
1354;  d.  about  1427.  While  associated  with 
Wyclif,  whose  disciple  he  became,  he  undertook 
with  other  scholars  the  revision  of  the  transla- 
tion of  the  Bible  made  by  Wyclif  in  1380.  The 
re\-ision  was  substantially  a  new  work  merely 
based  on  Wyclif  s  copy  which  had  retained  many 
Latinisms  from  the  Vulgate.  The  new  transla- 
tion, on  the  other  hand,  was  made  in  good 
idiomatic  English.  It  was  completed  about  1388, 
four  years  after  Wydif's  death.  For  his  Wyclif- 
ite  views  he  was  imprisoned  in  1390,  recanted 
to  escape  martyrdom  in  1 401,  and  for  two  years 
was  vicar  of  West  Hythe,  Kent.  Purvey  wrote 
against  the  corruption  of  the  Church,  a  work 
entitled  'Ecclesiae  Regimen.'  Consult:  Lech- 
ler,  'John  Wiclif  and  his  English  Precursors,' 
translated  by  Lorimer  (1884). 

Pus,     See  SupptniATioN. 

Posey,  pfl'zl,  Caleb,  American  Quaker 
colonist:  b.  Berkshire,  England,  about  1650;  d. 
Chester  County,  Pa.,  25  Feb.  1727.  He  was  edu- 
cated a  Baptist,  but  joined  the  Quakers  and  came 
with  Penn's  company  to  America  in  1682,  erected 
the  first  mills  m  the  province  known  as  the 
'Chester  Mills,"  and  of  which  Penn  himself  laid 
the  cornerstone.  He  laid  out  roads,  treated  with 
the  Indians,  was  sheriff  of  Chester  County  for 
two  years,  justice  of  the  peace  and  of  the  county 
courts  for  many  years,  an  associate  justice  of 
the  supreme  court,  and  for  10  years  member  of 
assembly.  He  published  a  great  number  of 
pamphlets  and  articles  in  defense  of  his  creed, 
among. them:  <A  Serious  and  Seasonable  Wam- 
""S'  (167s);  'A  Modest  Account  from  Penn- 
sylvania of  the  Principal  Differences  in  Point  of 
Doctrine  between  George  Keith  and  those  of  the 
People  called  Quakers'  (1696)  ;  'Satan's  Har- 
bingers Encountered'  (1700) ;  etc. 


Pusey,  Edward  Bouverie,  English  scholar 
and  theologian:  b.  near  Oxford  22  Aug.  1800; 
d.  Ascot  Priory,  Berkshire,  16  Sept.  iS!2.  He 
was  a  son  of  the  Hon.  Philip  Bouverie  (of  the 
Radnor  family),  who  assumed  the  name  of 
Pusey  by  royal  license  on  becoming  lord  of  the 
manor  of  that  name  in  Berkshire.  He  was  edu- 
cated at  Eton  and  Oxford  University,  where  he 
was  graduated  with  first  class  honors.  Soon 
after  he  was  elected  to  a  fellowship  at  Oriel 
College.  He  studied  for  two  years  in  Germany, 
taking  up  more  especially  Oriental  languages, 
theology,  and  German,  and  in  1828  was  appointed 
regius  professor  of  Hebrew,  a  post  which  he 
retained  all  his  life,  and  to  which  a  canonry  at 
Christ  Church  is  attached.  In  1826  he  had  pub- 
lished a  book  summarizing  the  progress  of 
German  theological  thought  since  the  Reforma- 
tion, expounding  the  rationalistic  views  regard- 
ing religion  which  were  common  in  Germany, 
his  account  of  which  was  founded  on  his  own 
personal  experience  of  what  he  believed  to  be 
the  evils  of  Rationalism.  He  became  through 
the  influence  of  his  friends  Hurrel,  Froude,  and 
Newman  an  ally  of  the  theological  party  who 
started  the  Tracts  for  the  Times  (see  Trac- 
tarianism),  but  the  agitation  had  been  going 
on  a  little  time  before  he  took  an  active  part  in 
it.  His  first  tract  was  the  i8th,  'On  the  Benefit 
of  Fasting' ;  he  subsequently  wrote  another  (the 
66th)  on  the  same  subject,  and  two  (the 
67th,  and  69th)  'On  Holy  Baptism.'  In 
connection  with  the  same  High  Church  move- 
ment he  undertook  the  joint-editorship  of  the 
'Library  of  the  Fathers'  and  the  'Library  of 
Anglo-Catholic  Theology.'  In  1843  he  was  sus- 
pended from  preaching  in  the  university  pulpit 
for  three  years  on  account  of  a  sermon  on  the 
Eucharist,  in  which  he  advocated  the  doctrines 
of  the  real  presence,  sacerdotal  absolution,  and 
of  the  duty  and  privilege  of  confession.  Except 
for  literary  labors  and  occasional  sermons.  Dr. 
Pusey's  life  was  henceforward  an  uneventful 
one.  Among  his  chief  works  are  a  treatise  on 
'The  Ancient  Doctrine  of  the  Real  Presence' ; 
'Letters  to  the  Archbishop  of  Canterbury  in 
Defence  of  Church  Principles' ;  a  treatise  on 
'Marriage  with  a  Deceased  Wife's  Sister' ;  a 
'History  of  the  Councils  of  thft  Church'  (1857)  ; 
a  learned  'Commentary  on  the  Minor  Prophets' 
(1860-77),  an  important  contribution  to  Hebrew 
scholarship.  Nine  lectures  on  'Daniel  the 
Prophet'  (1864),  and  'The  Church  of  England, 
or  Portion  of  Christ's  Holy  Catholic  Church: 
an  Eirenicon'  (1865).  As  a  leader  of  the  Trac- 
tarian  or  High  Church  partj;  he  kept  a  large  sec- 
tion of  that  party  from  drifting  into  the  Catholic 
Church  and  remained  unshaken  in  his  fidelity 
to  the  church  of  his  baptism,  while  Oakley, 
Ward,  Wingfield,  Newman,  and  more  than  100 
other  English  clergymen  went  over  to  Rome. 
On  this  ground,  perhaps,  the  party  received  the 
popular  name  of  Puseyites.  Pusey  was  one  of 
the  few  Oxford  professors  whose  linguistic  ac- 
complishment laid  open  to  him  the  latest  re- 
searches and  discoveries  of  German  scholarship. 
He  was  very  retired  in  his  habits,  but  kind- 
hearted,  and  his  charity  was  unbounded.  Pusey 
House,  one  of  the  most  recent  of  Oxford  col- 
leges, was  founded  as  a  memorial  to  him,  and 
was  intended  to  continue  the  tradition  of  his 
teaching  which  it  has  done  to  the  same  extent 
as  All  Souls  has  fulfilled  the  purpose  of  offer- 
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ing  masses  for  the  repose  of  the  souls  of  those 
who  perished  in  the  Hundred  Years'  war.  Con- 
sult: Liddon,  *Life  of  Edward  Bouverie  Pusey' 
(1893-7) ;  Grafton,  <Pusey  and  the  Oiurch  Re- 
vival' (1902). 

Puseyism.     See  Oxford  Movement,  The. 

Pushkin,  poosh'kin,  Alexander  (spelled 
also  PousHKiN,  Pouchakin),  Russian  poet:  b. 
Moscow  26  May  (7  June)  1799;  d.  Saint 
Petersburg  29  Jan.  (10  Feb.)  1837.  He  received 
his  first  education  in  the  Lyceum  at  Tsarskoe- 
Selo.  In  181 7  he  entered  the  service  of  the 
government  in  the  ministry  of  foreign  affairs, 
in  1820  was  retired  to  soudiern  Russia  because 
of  his  liberal  opinions,  until  1824  was  a  subor- 
dinate in  the  office  of  the  governor-general  of 
Odessa,  angered  his  superior  by  an  epigram,  and 
was  withdrawn  wholly  from  the  service  and 
ordered  to  live  on  his  estate  of  Mikhailovskoe. 
In  1826  Nicholas  I.  allowed  his  return  to  Saint 
Petersburg,  where  he  was  made  imperial  his- 
toriographer. His  only  work  of  research,  how- 
ever, was  the  'History  of  the  Revolt  of  Puga- 
chev' ;  he  labored  in  die  archives  on  an  account 
of  Peter  the  Great,  which  came  to  nothing.  He 
died  from  a  wound  received  in  a  duel,  and  the 
Czar  appropriated  150,000  rubles  to  settle  his 
affairs  and  publish  his  works.  These  included, 
above  all,  <Evgenie  Onyegin>  (1828),  a  metrical 
■narrative  in  a  somewhat  Byronesque  fashion; 
and  'Boris  Godunov,*  a  tragedy  dealing  with 
the  troublous  period  following  the  death  of  Czar 
Feodor.  Pushkin  performed  a  great  service  for 
the  Russian  language  and  literature;  molding 
the  former,  which,  prior  to  his  time  was  uncouth 
and  unwieldy,  and  freeing  the  latter  from  its 
French  tradition  and  placing  it  solidly  upon  a 
native  basis.  He  has  been  called  "undeniably 
and  essentially  the  great  national  poet  of  Rus- 
sia." There  are  English  renderings  of  'Evgenie 
Onyegin>  (by  Spalding,  1881);  of  the  'Poems* 
(by  Panin,  2d  ed.  1888);  and  of  the  'Prose 
Tales'  (by  Keane,  1896).  A  memorial  work, 
♦Translations  from  Pushkin,'  by  Turner,  ap- 
peared in  1899.  Consult:  Shaw,  'Sketch  of 
Pushkin's  Life  and  Works'  (184S)  ;  Flach,  <Un 
Grand  Poete  Russe'  (1894). 

Puss  in  Boote,  a  well-known  nursery  tale 
by  Charles  Perrault,  whose  version,  'Le  chat 
bott^'  appeared  in  his  'Contes  de  Fees'  (1697). 
It  was  probably  taken  from  Straparola's  '  Piace- 
voU  Notti.'  The  story  is  found  in  a  Norse  ver- 
sion in  'Lord  Peter,'  and  in  the  Swedish  'Palace 
with  Pillars  of  Gold,'  in  which  the  cat  be- 
friends a  girl,  whose  adventures  are  similar  to 
those  of  the  Marquis  of  Carabas.  In  a  Sicilian 
version  is  found  the  first  hint  of  a  moral  which 
is  lacking  in  the  above-mentioned  tales;  that 
is,  the  ingratitude  of  the  man.  Cosguin  imag- 
ined from  the  moral  that  iU  origin  was  Bud- 
dhistic, for  the  story  could  only  have  arisen  in 
a  comparatively  civilized  community;  but  the 
only  Hindu  version,  the 'Match-Making  Jackal,' 
discovered  about  1884  in  Bengal,  has  no  moral 
at  all.  The  most  complete  moral  is  found  in 
Zanzibar,  in  tihe  Swahili  tale  of  'Sultan  Darai,' 
in  which  the  beneficent  beast  is  a  gazelle:  the 
ingratitude  of  the  man  is  punished  by  the  loss 
of  all  that  he  had  gained;  the  gazelle,  which 
dies  of  neglect,  is  honored  by  a  public  funeral. 
A  well-known  (3erman  version  is  that  by  Tieck, 
<Der  gestiefelt  Kater'  (i795)- 

Pus'tules.     See  Pimples. 


Put  Yourself  in  His  Place,  a  novel  b^ 
Charles  Reade,  published  in  187a  The  scene  is 
laid  in  an  English  manufacturing  town,  and  the 
story  narrates  the  struggles  of  Henry  Little, 
workman  and  inventor,  against  the  jealousy  and 
prejudice  of  the  trades-unions.  Like  all  of 
Reade's  stories,  'Put  Yourself  in  His  Place' 
has  a  wealth  of  dramatic  incident,  and  moves 
with  dash  and  vigor. 

Putchock,  pii-chok',  or  Puchuck,  the  root 
of  Aplotaxis  lappa,  the  "costus"  of  the  ancients, 
a  composite  plant  growing  on  the  Himalayas  in 
the  vicinity  of  Cashmere.  It  has  long  lyrate 
leaves  and  heads  of  purple  florets.  It  is  ex- 
ported to  the  Malay  countries  and  to  China, 
where  it  forms  a  main  ingredient  in  the  Chinese 
pastille-rods  known  as  joss-sticks.  In  Upper 
India  it  is  given  as  a  medicine  in  various  com- 
plaints ranging  from  coughs  to  cholera,  and  is 
also  employed  in  several  other  ways. 

Putlitz,  poot'Uts,  Gtistav  Heinrich  Cans, 
Edler  Herr  von  und  zu,  German  novelist  and 
poet:  b.  Retzin,  Prussia,  20  March  1821;  d. 
there  9  Sept.  1890.  He  was  educated  at  Magde- 
burg, _  Berlin,  and  Heidelberg,  was  engaged  in 
the  civil  service  in  1846-8  and  made  his  debut 
in  literary  circles  by  his  comedies  which  aptly 
portrayed  high  social  life  and  excelled  in  humor. 
In  1863  he  was  appointed  director  of  the  court 
theatre  at  Schwerin,  and  his  collect«d  dramas 
were  published  in  i850-€9.  His  poems  were 
characterized  by_  much  beauty  and  grace  and 
his  charming  fairy  poem  'Was  sich  der  Wald 
erzahlt'  (1850)  was  widely  circulated.  His 
novels  were  also  popular.  Among  his  publica- 
tions are:  'Vergissmeinnicht'  (1851);  'Bran- 
denburger  Geschichten'  (1862);  'Novellen' 
(1863)  ;  'Funken  unter  der  Asche'  (1871). 

Putnam,  piit'nam,  Frederick  Ward,  Ameri- 
can archaeologist  and  ethnologist:  b.  Salem, 
Mass.,  16  April  1839.  He  became  curator  at 
Essex  Institute  in  Salem  in  1856,  was  g^raduated 
from  Harvard  in  1862,  and  in  1864  became  di- 
rector of  the  Essex  Institute  museum.  In  1867 
he  was  appointed  superintendent  of  the  East 
Indian  Marine  Society's  museum  at  Salem  and 
in  1875  was  appointed  civilian  assistant  on  the 
United  States  surveys  west  of  the  looth  merid- 
ian, his  duties  being  to  make  investigations 
and  reports  of  the  archaeological  and  ethnological 
material  collected.  In  1876-8  he  was  in  charge 
of  the  Agassiz  collection  of  fishes  at  the  Museum 
of  Comparative  Zoology  and  in  1886  was  ap- 
pointed professor  of  American  archaeology  and 
ethnology  at  Harvard.  He  was  chief  of  the 
department  of  ethnology  at  the  World's  Colum- 
bian Exposition  in  1893.  He  is  author  of  nu- 
merous pamphlets  on  scientific  subjects,  was  one 
of  the  founders  and  editors  of  the  'American 
Naturalist,'  and  has  edited  many  volumes  of 
'Annual  Reports  of  the  Trustees  of  the  Peabody 
Museum  of  Archaeology  and  Ethnology'  and 
•Proceedings  of  the  Essex  Institute.' 

Putnam,  George  Haven,  American  pub- 
lisher and  author,  son  of  G.  P.  Putnam  (q.v.)  : 
b.  London,  England,  2  April  1844.  He  was 
educated  in  New  York,  Paris,  and  Gottingen, 
leaving  the  university  at  the  latter  place  to  enter 
the  Union  army  as  a  volunteer  in  1862.  He 
served  through  the  war,  was  a  prisoner  at  Libby 
in  the  winter  of  1864-5,  and  attained  rank  as 
major  of  volunteers.    He  is  head  of  the  firm 
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G.  P.  Putnam's  Sons,  was  a  leader  in  reorganiz- 
ing the  American  Copyright  League  in  1887,  and 
was  instrumental  in  securing  the  passage  of  the 
copyright  bill  in  1891.  He  has  published:  < Au- 
thors and  Publishers'  (1883);  <The  Artificial 
Mother'  (1894);  'Books  and  their  Makers  in 
the  Middle  Ages>  (1896)  ;  etc. 

Putnam,  George  Palmer,  American  pub- 
lisher and  author:  b.  Brunswick,  Maine,  7  Feb. 
1814;  d.  New  York  20  Dec.  1872.  He  entered 
the  book  store  of  Jonathan  Leavitt  in  New  York 
in  1828,  became  a  member  in  the  firm  Wiley 
and  Putnam  in  1840  and  in  1841  went  to  London 
where  he  conducted  a  branch  business.  In  1848 
he  returned  to  New  York,  opened  a  publishing 
house,  engaged  in  the  production  of  finely  illus- 
trated books  and  established  'Putnam's  Maga- 
zine' 1853-6,  which  was  resumed  in  1868  and 
afterward  merged  with  'Scribner's  Monthly.' 
In  1866  he  established  the  publishing  firm  now 
known  as  G.  P.  Putnam's  Sons.  He  was  an 
ardent  advocate  of  international  copyright  re- 
form, secretary  for  many  years  of  the  Pub- 
Ushers'  Association,  a  founder  of  the  Metro- 
politan Museum  of  Art,  and  wrote:  <A  Plea 
for  International  Copyright'  (1837)  ;  'Chronol- 
ogy' (1833);  'The  Tourist  in  Europe'  (1838); 
'American  Facts'  (1845);  'The  World's  Prog- 
ress' (1850);  'Ten  Years  of  the  World's 
Progress'  (1861)  ;  etc 

Putnam,  Herbert,  American  librarian:  b. 
New  York  20  Sept.  1861.  He  was  graduated 
from  Harvard  in  1883,  studied  law  at  Columbia 
and  in  1886  was  admitted  to  the  bar.  He  was 
librarian  at  the  Minneapolis  Athenseum  in  1884-7 
and  of  the  Minneapolis  Public  Library  1887-91 ; 
practised  law  in  Boston  in  1892-5,  was  librarian 
of  the  Boston  Public  Library  in  18^5-9  and  in 
the  latter  year  was  appointed  librarian  of  Con- 
gress. He  became  president  of  the  American 
Library  Association  in  18^  and  one  of  the  over- 
seers of  Harvard  in  1902. 

Putnam,  Israel,  American  Revolutionary 
soldier:  b.  Salem  (now  Danvers),  Mass.,  7  Jan. 
1718;  d.  Pomfret  (now  Brooklyn),  Conn.,  19 
May  1790.  His  education  was' a  desultory  one. 
In  1740  he  removed  from  Salem,  and  purchased 
in  that  part  of  Pomfret,  Conn.,  which  is  now 
Brooklyn,  the  farm  where  he  afterward  resided. 
It  is  said  that  he  also  hung  out  a  shingle  adver- 
tising entertainment  for  man  and  beast-  There 
is  also  the  well-known  anecdote  of  the  exploit  in 
which  he  crept  into  the  lair  of  a  destructive 
wolf,  and  there  despatched  the  animal.  But  lit- 
tle definite  is  known  of  Putnam's  life  until  he  is 
found  in  1755  in  receipt  of  a  commission  as 
captain  of  Connecticut  volunteers  in  a  regiment 
sent  by  the  colony  to  aid  in  repelling  a  threat- 
ened French  invasion  of  New  York.  He  was 
present  at  the  defeat  of  the  French  and  Indians 
ander  Dieskau  near  the  southern  end  of  Lake 
George,  and  later  was  very  successfully  employed 
as  a  ranger  and  scout  In  1756  he  commanded 
a  company  in  Abercrombie's  army,  which  had 
Crown  Point  as  an  objective,  but  was  so  out- 
played by  Montcalm  as  to  be  obliged  to  _  act 
rather  defensively  than  offensively.  He  received 
a  major's  commission  from  the  Connecticut  legis- 
lature in  1757.  During  Abercrombie's  expedi- 
tion against  Ticonderoga  in  1758,  Putnam  com- 
manded an  advance  guard  and  scouting  party  of 
100.  In  the  retreat  following  the  rash  and  dis- 
astrous attack  on  the  post,  he  became  aide  to 


Abercrombie,  replacing  Howe,  who  had  been 
shot  Having  been  sent  out  in  August  to  recap- 
ture from  the  enemy  a  large  quantity  of  British 
stores,  he  was  taken  prisoner  and  tortured  by 
the  Indians,  but  rescued  by  a  French  officer. 
He  was  sent  to  Ticonderoga  and  thence  to 
Montreal,  where  he  was  excnanged.  Promoted 
lieutenant-colonel  in  1759,  he  accompanied  the 
force  sent  against  Montreal,  upon  whose  sur- 
render Canada  passed  into  English  hands.  In 
1762  he  commanded  the  contingent  of  1,000  sent 
by  Connecticut  in  the  naval  expedition  against 
Havana.  His  vessel  was  wrecked  off  the  Cuban 
coast,  but  those  on  board  escaped  by  rafts,  and 
took  part  in  the  successful  attack  on  Havana. 
He  was  sent  out  against  the  Indians  of  the  fron- 
tier, who,  under  Pontiac  (q.v.),  were  menacing 
Detroit,  in  1763.  A  peace  was  concluded;  Put- 
nam returned  to  his  farm,  and  there  remained 
in  retirement  until  1775.  When  the  news  of 
Lexington  reached  him,  he  is  said  to  have  been 
plowing,  Cincinnatus-like ;  and  at  once  to  have 
turned  loose  the  oxen  and  ridden  to  Cambridge. 
A  Connecticut  regiment  was  forthwith  organ- 
ized, and  Putnam,  with  a  brigadier's  commis- 
sion, appointed  to  command  it.  In  May  he  led 
a  battalion  to  Noddle's  Island,  where  he  cap- 
tured a  sloop  and  burned  a  schooner  of  the 
enemy.  He  was  a  participant  in  the  battle  at 
Breed's  (Bunker)  Hill,  which  he  had  helped  to 
fortify;  the  chief  command  in  the  action  has 
been  claimed  for  him  against  Prescott.  Trum- 
bull, in  his  picture  in  the  Capitol  at  Washington, 
shows  Putnam  in  brilliant  uniform  defending  a 
gun.  Commissioned  major-general  in  July,  he 
was  placed  in  command  at  New  York,  and  was 
ranking  officer  within  the  fortifications  during 
the  battle  of  Long  Island.  After  having  been 
stationed  at  Philadelphia,  Crosswick,  and  Prince- 
ton, he  was  sent  in  May  1777  to  command  in 
the  "Highlands'  of  New  York.  Owing  to  the 
loss  of  Fort  Montgomery  and  Fort  Clinton,  he 
was  removed  from  his  command;  but  later  was 
restored  on  being  acquitted  by  a  court  of  in- 
quiry. Subsequently,  when  he  was  commanding 
in  Connecticut,  Horseneck,  an  American  out- 
post, was  attacked  by  the  British  under  Tryon. 
Putnam,  according  to  the  story,  escaped  by  dash- 
ing on  horseback  down-hill,  and  eventually  pur- 
sued the  retreating  Tryon,  from  whom  he  took 
50  _  prisoners.  In  the  winter  of  1779  he  was 
stricken  with  paralysis  and  incapacitated  from 
further  service.  Consult  'Lives,'  by  Tarbox 
(1876)  and  Livingston  (1901). 

Putnam,  John  Pickering,  American  archi- 
tect: b.  Boston,  Mass.,  1847.  He  was  graduated 
from  Harvard  in  1868,  studied  later  in  the 
Ecole  des  Beaux  Arts,  Paris,  and  in  the  Royal 
Academy  of  Architecture,  Berlin.  He  has  since 
practised  his  profession  in  Boston  and  has  pub- 
lished: 'The  Open  Fire  Place  in  All  Ages'; 
'The  Principles  of  House  Drainage' ;  'Improved 
Plumbing  Appliances' ;  'The  Outlook  for  the 
Artisan  and  His  Art.' 

Putnam,  Mary  Traill  Spence  Lowell, 
American  author,  sister  of  James  Russell  Lowell 
(q.v.)  :  b.  Boston,  Mass.,  3  Dec.  1810;  d.  there 
I  June  1898.  She  was  married  to  Samuel  R. 
Putnam  in  1832,  and  later  traveled  abroad  for 
several  years.  Her  literary  work  was  confined 
to  magazine  writing  until  1844,  when  she  trans- 
lated from  the  Swedish  Fredrika  Bremer's  'The 
Handmaid.'    She  afterward  published:     'His- 
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tory  of  the  Constitution  of  Hungary'  (1850) ; 
'Records  of  an  Obscure  Man>  (iwi) ;  *The 
Tragedy  of  Errors'  and  <The  Tragedy  of  Suc- 
cess,' a  dramatic  poem  in  two  parts  (1862)  ; 
'Fifteen  Days'  (1866);  <Memoir  of  Charles 
Lowell'    (1885);  etc. 

Putnam,  Rufus,  American  Revolutionary 
soldier:  b.  Sutton,  Mass.,  9  April  1738;  d.  Ma- 
rietta, Ohio,  I  May  i82.|l  He  was  apprenticed 
in  1754  to  a  millwright,  but  acquired  some  know- 
ledge of  surveying  and  later  found  employ- 
ment in  that  profession.  In  March  1757  he 
enlisted  as  a  private  for  service  in  the  French 
and  Indian  war;  and  re-enlisted  yearly  until 
1761,  bein^  made  ensign  in  1760.  His  story  of 
the  campaigns  in  which  he  served  may  be  read 
in  the  'Journal'  which  he  kept  throughout.  He 
was  a  farmer  successively  at  New  Braintree, 
Mass.  (1761),  Brookfield,  Mass.  (1765),  and 
Rutland,  Mass.  (1780).  In  1773  he  went  to 
Florida  as  one  of  an  investigating  committee 
appointed  to  examine  lands  granted  by  the  crown 
to  colonial  soldiers  and  officers  who  had  fought 
in  provincial  regiments  during  the  French  and 
Indian  war.  Putnam  was  made  deputy-surveyor 
of  Florida  by  the  governor  of  the  province,  and 
accompanied  the  expedition  up  the  Mississippi 
to  the  Yazoo,  up  the  Yazoo  to  Haines'  Bluff, 
back  to  the  Big  Black,  and  thence  in  return 
down  the  Mississippi.  He  planned  and  directed 
the  construction  of  the  Continental  lines  of  de- 
fense at  Roxbuor,  and  for  the  excellence  of  his 
work  was  detailed  by  Washington  as  acting 
chief-engineer  of  the  army.  On  11  Aug.  1776 
he  was  appointed  by  Congress  chief  engineer  of 
the  army,  with  colonel's  rank;  but  preferring 
service  in  the  field,  he  resigned  in  December 
and  took  command  of  the  Sth  Massachusetts 
regiment.  With  the  northern  army  in  1777  he 
did  conspicuous  service,  particularly  at  Still- 
water, where  he  headed  the  4th  and  sth  regi- 
ments of  Nixon's  brigade.  On  7  Jan.  1783  he 
was  promoted  brigadier-general.  He  was  for 
several  years  a  member  of  the  Massachusetts 
legislature,  and  during  Shays'  rebellion  (q.v.) 
(1786-7)  was  a  very  efficient  aide  on  the  staff 
of  Gen.  Benjamin  Lincoln.  In  March  1787  he 
was  chosen  (with  Gen.  S.  H.  Parsons  and  Rev. 
Manasseh  Cutler)  a  director  of  the  Ohio  com- 
pany, organized  (i  March  1786)  with  a  capital 
of  $1,000,000  in  public  securities,  to  be  expended 
in  the  purchase  of  land  in  the  Northwest  Terri- 
tory. In  July  a  contract  was  made  with  Con- 
gress for  one  and  a  half  million  of  acres,  and 
soon  afterward  an  ordinance,  familiarly  known 
as  the  "Ordinance  of  1787,"  was  passed  pro- 
viding for  the  government  of  the  territory.  On 
7  April  1788  Putnam,  meanwhile  made  superin- 
tendent of  the  company,  landed  with  a  party 
of  emigrants  at  the  mouth  of  the  Muskingum, 
and  on  the  present  site  of  Marietta  commenced 
the  first  organized  settlement  in  the  Northwest 
Territor}'.  He  concluded  in  1792  at  Vincennes 
a  treaty  with  eight  tribes  of  the  Wabash  In- 
dians, and  in  1793  resigned  his  commission  in 
the  army.  He  was  one  of  the  judges  of  the 
United  States  court  in  the  Territory,  1790-6, 
and  from  1796  until  his  removal  by  Jefferson  for 
political  reasons  in  1803  was  surveyor-general  of 
the  United  States.  He  was  the  founder  of  the 
first  Bible  society  west  of  the  Alleghanies  (1812), 
a  sturdy  Federalist  in  politics,  and  with  the  ex- 
ception of  Lafavette  the  last   survivor  of  the 


general  officers  of  the  Continental  army.  Con- 
sult his  'Journal,'  edited,  with  sketch,  by  Dawes 
(1886).  Putnam's  papers,  including  the  manu 
script  'Journal'  and  correspondence  with  Fisher 
Ames,  Trumbull,  Washington,  and  others  are 
preserved  at  Marietta  in  the  library  of  the  col- 
lege there ;  they  were  edited  by  Rowena  Buell 
(1904)  under  the  title  'The  Memoirs  of  Rufus 
Putnam  and  Certain  Official  Papers  and  Cor- 
respondence.' 

Putnam,  Sarah  A.  Brock,  American  writer: 
b.  Madison  Court  House,  Va.,  about  1845.  In 
1883  she  was  married  to  the  Rev.  Richard  Put- 
nam, an  Episcopal  clergyman.  She  has  pub- 
lished: 'Richmond  during  the  War'  (1807); 
'The  Southern  Amaranth'  (1869) ;  'Kenneth, 
My  King'   (1872);  'Myra,'  a  novel. 

Putnsun,  William  Le  Baron,  American  ju- 
rist :  b.  Bath,  Maine,  12  May  1835.  He  was  grad- 
uated from  Bowdoin  College  in  1855,  admitted 
to  the  bar  in  1858  and  eng^ed  in  law  practice 
in  Portland,  Maine,  1858-^2.  In  1887  he  accepted 
an  appointment  by  President  Qeveland  as  com- 
missioner to  settle  with  Great  Britain  the  rights 
of  American  fishermen  in  (Canadian  waters,  and 
was  also  a  member  of  the  commission  under 
the  treaty  of  6  Feb.  1896  between  Great  Britain 
and  the  United  States.  He  had  twice  declined 
appointments  as  justice  of  the  Maine  supreme 
judicial  court,  but  in  1892  accepted  an  appoint- 
ment as  judge  of  the  United  States  Circuit 
Court.  In  1888  he  was  the  Democratic  candidate 
for  the  governorship  of  his  State. 

Putnam,  Conn.,  city,  one  of  the  county- 
seats  of  Windham  County;  on  the  Quinebaug 
River,  and  on  the  Norwich  &  W.  and  the  New 
York,  N.  H.  &  H.  R.R.'s;  about  45  miles  east 
by  north  of  Hartford.  It  was  incorporated  from 
portions  of  the  towns  of  Thompson,  Killingly, 
and  Pomfret,  by  th»  State  Assembly  in  May 
1855,  and  was  organized  as  a  municipality  3  July 
j8s5  and  in  1895  was  chartered  as  a  city.  Nearby 
are  Cargill  Falls,  noted  for  their  beauty.  It  is 
in  an  agricultural  region,  but  it  has  a  number 
of  manufacturing  interests.  The  chief  indus- 
trial establishments  are  cotton  and  woolen  mills, 
boot  and  shoe  factories,  silk  mills,  and  manufac- 
tories of  heaters  and  castings.  The  number  of 
employees  in  the  manufactories  is  about  1,900. 
It  has  the  Day  Kimball  Hospital,  Saint  Mary's 
Convent,  and  seven  churches.  The  educational 
institutions  are  Notre  Dame  Academy,  a  high 
school,  public  and  parish  schools,  and  a  public 
library.  There  are  two  banks,  one  National, 
with  a  capital  of  $150,000,  and  one  savings,  and 
the  business  annually  is  over  $20,000,000.  The 
government  is  administrated  under  the  charter 
of  1895  which  provides  for  a  mayor,  who  holds 
office  two  years,  and  a  council  of  nine  members. 
Pop.  (1910)  7,280. 

'    Putnam,  Fort,  a  former  Revolutionary  fort  at 
West  Point,  N.  Y. 

Puts  and  Calls.    See  Stock  Exchange. 

Puttenham,  put'en-am,  George,  English  au- 
thor: b.  about  1530;  d.  about  1600.  He  is 
reputed  to  be  the  writer  of  a  work  entitled  'The 
Arte  of  English  Poesie,  contrived  into  three 
bookes;  the  first  of  Poets  and  Poesie,  the  second 
of  Proportion,  the  third  of  Ornament,'  which 
appeared  anonymously  in  1589.  The  Arte  is  a 
review  of  ancient  as  well  as  modern  poetry, 
and  was  written  for  the  court.    It  shows  consid- 
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erable  literary  knowledge  and  no  small  critical 
power.  Its  author  wrote  several  other  pieces 
which  have  been  lost.  The  authorship  of  'The 
Arte*  has  also  been  claimed  for  Richard  Put- 
tenham,  his  brother. 

Puttiala,  put-te-a'la.     See  Patiala. 

Puttkamer,  .  poot'ka-mer,  Robert  Viktor 
von,  Prussian  statesman :  b.  Frankfort-on-the- 
Oder  1828;  d.  Karzin,  Prussia,  15  March  1900. 
He  was  educated  at  Heidelberg,  Geneva,  and 
Berlin,  entered  government  service  in  1854,  and 
as  a  friend  and  relative  of  Bismarck  his  rise  was 
rapid.  He  was  elected  to  the  Reichstag  in  1873 
as  a  Conservative  member  and  in  1877  was 
chief  president  of  the  province  of  Silesia.  In 
1879  he  became  minister  of  education  and  public 
worship  and  endeavored  to  carry  out  the  com- 
pact Bismarck  had  made  with  the  Clericals. 
In  1881  he  was  appointed  minister  of  the  in- 
terior and  vice-president  of  the  ministry.  He 
energetically  enforced  measures  against  the  So- 
cialist party  and  his  methods  in  favoring  the 
election  of  government  candidates  aroused  the 
opposition  of  the  Radicals  and  were  bitterly 
attacked  in  a  speech  by  Eugen  Richter.  After 
the  accession  of  Friedrich  III.,  Puttkamer  re- 
signed, and  though  it  was  expected  that  he 
would  be  reinstated  when  Wilhelm  II.  came  to 
the  throne,  he  was  merely  appointed  chief  presi- 
dent of  Pomerania  in  1891. 

Put'tun.     See  Pattan. 

Putty,  a  substance  compounded  of  whiting 
and  linseed-oil,  beaten  together  to  the  consistence 
of  a  thick  dough.  It  is  used  by  glaziers  for  the 
purpose  of  fixing  sheets  of  glass  in  the  frames 
of  windows,  etc.,  and  also  by  painters  for  filling 
up  holes  in  the  surface  they  are  about  to  paint. 
It  becomes  very  hard  when  dried. 

Putumayo,  poo-too-ma'yo.  or  Ija,  a  South 
American  river,  rising  in  the  southwestern  part 
of  Colombia  on  the  eastern  slope  of  the  Cordil- 
lera. It  flows  southeast  for  about  1,000  miles, 
almost  on  the  line  of  the  equator  in  its  mid-, 
course,  receives  at  the  right  the  San  Miguel  and 
the  Yahuas,  and  at  San  Antonio  after  about 
150  miles  in  Brazil  empties  into  the  Amazon. 
It  was  explored  by  Reyes  and  Crevaux,  is  nav- 
igable within  100  miles  of  its  source,  and  prom- 
ises to  be  a  valuable  commercial  waterway 
between    Brazil  and  Colombia. 

Puvis  de  Chavaiuies,  Pierre,  pe-ar  pii-ves 
de  sha-van,  French  painter:  b.  Lyons  14  Dec. 
1824;  d.  Paris  25  Oct  1898.    He  sprung  from 
an  old   Burgundian  family  of  strong  Catholic 
traditions.     His   father   was   an   engineer   and 
he  himself  was  destined  to  the  same  career,  but 
an  intervening  illness  and  a  journey  to  Italy 
confirmed  a  predilection  for  painting.    His  first 
,inaster  was  Ary  Scheffer,  with  whom  he  stud- 
ied but  a  short  time,  and  went  for  a  second  visit 
to  Italy.     Returning  he  put  himself  under  the 
tuition  first  of  Delacroix,  then  of  Couture,  but 
parted  from  each  of  them  after  a  short  period, 
as  he  had  with  his  former  master,  from  an  in- 
nbijity  to  submit  to  any  leading  but  his  own 
artistic  instincts.    Certain  marks  of  the  influence 
of  these  men  are  seen  by  critics,  particularly  of 
Delacroix,  even  in  the  very  latest  products  of 
Puvis'  life.     These  may  be  traced  in  the  more 
fundamental  traits  of  his  drawing,  in  the  com- 
position, spacing  and  the  like.     Others  incline 


to  the  belief  that  his  work  rather  suggests  the 
influence  of  his  early  visits  to  Italy,  in  a  sort 
of  reminiscence  of  the  frescoes  of  Piero  della 
Francesca.    Such  suggestions  seem  for  the  most 
part  only  an  effort  toward  discovering  subtle 
resemblances  urged  on  by  the  really  insistent 
originality  of  this  artist's  work.    Working  out 
his  own  theories  which  were  at  variance  with  all 
the  ruling  traditions  of  his  day  it  is  not  wonder-    . 
ful  that  he  should  have  encountered  opposition. 
The  Salon  refused  his  work  nine  times.    In  1861   j 
came  his  first   recognition   when   he  gained  a 
second-class  medal  and  sold  his  pictures  *War' 
and  < Peace'  to  the  state.    These  were  placed  in    , 
the  Museum  of  Amiens  to  which  the  painter   j 
later  presented  the  companion  pieces  <Rest*  and   1 
<  Labor.  > 

In  1872,  as  member  of  the  Salon  jury,  he 
disagreed  with  his  colleagues  and  resigned.  He 
was  made  president  of  the  Society  of  French 
Artists,  holding  their  exhibition  in  the  Champs 
de  Mars,  and  in  1877  was  made  officer  of  the 
Legion  of  Honor. 

As  a  wall-painter  he  was  the  great  leader 
of  modem  times  in  recognizing  the  limitations 
imposed  by  this  branch  of  painting  and  in  sub- 
mitting himself  to  its  demands.  He  saw  that 
fresco  was  only  the  agreeable  decoration  of  a 
wall  surface,  which  should  not  attempt  to  con- 
ceal its  character  as  a  wall  by  sharp  contrasts 
of  light  and  shadow  and  elaborate  arrange- 
ments of  foreshortening  and  perspective.  Con- 
sequently he  painted  in  flat  tones  of  cool  green, 
blue,  brown  or  lilac,  having  always  in  mind 
the  relation  of  his  designs  to  their  architectural 
surroundings.  His  pictures  themselves  were 
essentially  architectural  in  their  arrangements. 
Among  his  mural  decorations  are  those  at 
Marseilles,  Lyons,  Lille  and  Poitiers,  those  in 
the  Hotels  de  Ville  at  Rouen .  and  Paris,  the 
Hemicycle  of  the  Sorbonne,  in  Paris,  the  series 
on  St.  Genevieve  in  the  Pantheon,  and  the  dec- 
orations of  the  staircase  of  the  Public  Library 
in  Boston.  In  the  last  named  work  he  sought, 
as  he  himself  stated,  "to_  represent  under 
a  symbolic  form  and  in  a  single  view  the  in- 
tellectual treasures  collected  in  this  beautiful 
building.  The  whole  seems  to  be  summed  up 
in  the  composition  entitled  'The  Muses  of  Inspi- 
ration hail  the  Spirit,  the  Harbinger  of  Light.' 
Apollo  occupies  the  centre  of  this  panel  and  the 
white-robed  Muses,  draped  in  filmy  white,  are 
ranged  in  mid-air  against  a  background  of  pale 
green  grass,  with  flowering  bushes  and  slender 
trees,  with  the  deep  blue  ocean  and  pale  lumi- 
nous sky  stretching  beyond.  "Out  of  this  com- 
position," writes  Puvis  de  Chavannes,  "others 
have  developed  which  answer  to  the  four  great 
expressions  of  the  human  mind,  Poetry,  Phi- 
losophy, History,  Science.'  On  the  right-hand 
wall  of  the  staircase  as  one  enters  appear  in 
three  panels:  (i)  Pastoral  Poetry  (Virgil); 
(2)  Dramatic  Poetry  (jEschylus  and  the  Ocean- 
ides)  ;  (3)  Epic  Poetry  (Homer  crowned  by 
the  Iliad  and  Odyssey). 

Puy,  Le,  le  pii-e,  France,  arrondissement 
and  capital  city  of  the  department  Haute  Loire. 
(i)  The  arrondissement,  a  little  to  the  south- 
east of  the  centre  of  the  department  has  an 
area  of  8,680  square  miles  and  a  populatwn 
of  about  145.716,  and  is  divided  into  14  cantons 
and  115  communes.    Its  capital  and  that  of  the 
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dqtartment  is  (2)  Le  Puy,  or  Le  Puy-en-Velay, 
lying  at  the  confluence  of  the  Dolezon  and  the 
Born,  on  the  sides  and  top  of  the  Mont  Anis 
(whence  its  medisval  Latin  name  of  Anicium 
or  Podium  Anicense),  so  that  its  least  elevation 
is  about  2,050  feet  above  sea-level  and  its  great- 
est, the  volcanic  dike  called  the  Rocher  de 
Comeille  about  2,50a  It  is  ill-built  but  pictur- 
esque. The  Rocher  de  Comeille  is  topped  by  a 
statue  of  Notre  Dame  de  France  made  from 
Russian  cannon  taken  at  Sebastopol.  The  city 
is  a  bishop's  seat  and  has  a  cathedral  at  the  top 
of  a  staircase  vfith  136  steps;  other  important 
buildings  are  an  old  chapel  of  the  Templars, 
known  as  Diana's  temple,  the  Gothic  church  of 
St  Michel  d'Aiguille  (962-984),  the  splendid 
marble  and  bronze  Crozatier  Fountain,  and  the 
Crozatier  Museum,  which  is  especially  rich  in 
exhibits  of  the  industries  of  the  town.  These 
are  chiefly  laces,  especially  guipure,  tulle, 
woolens,  bells  and  clocks. 

Puy-de-D6me,  pu-e-de-dom,  France,  a  cen- 
tral department  of  the  Auvergne,  bounded  on 
the  north  by  AUier,  on  the  east  by  Loire,  on  the 
south  by  Haute-Loire  and  Santal,  and  on  the 
west  by  Correze  and  Creuse,  and  so  named 
from  the  peak  4,086  feet  in  the  Puy-de-D6me 
group  of  volcanic  mountains  in  the  northern  part 
of  the  department  The  southern  range,  called 
Mont-Dore  is  higher,  and  the  geology  and  moun- 
tain structure  of  the  region  is  interesting.  The 
highlands  are  excellent  pastures;  rye  and  oats 
grow  at  more  moderate  elevations;  and  vine- 
yards, wheat,  hemp,  and  flax-fields  cover  the 
lowlands.  The  forest  timber  is  valuable,  as  are 
the  mineral  waters  and  the  coal  deposits.  Cap- 
ital, Clermont-Ferrand  (q.v.).  Area  3,070 square 
miles. 

Pujrallup  (poo-yil'iip)  Indians,  an  Ameri- 
can tribe,  similar  to  the  Nisqually  family  in 
Washington  and  Oregon.  They  formerly  occu- 
pied all  the  region  about  the  Puyallup  River. 
Less  than_  500  of  them  were  living  in  1903  on 
a  reservation  near  Tacoma. 

Puzzola'na.    See  Cement. 

Pyaemia  (formerly  suppurative  fever, 
purulent  infection,  purulent  diathesis,  etc.)  no 
longer  means  pus  in  the  blood,  but  is  a  form  of 
blood-poisoning  (q.v.)  of  microbic  origin,  sep- 
tic infection  due  to  the  absorption  of  pyogenic 
germs.  The  typical  pathological  condition  is 
&ie  production  of  multiple  abscesses  in  tissues 
remote  from  the  seat  of  injury,  produced  by  liv- 
ing bacteria  (forms  of  cocci  probably)  trans- 
ported by  the  blood.  Various  experiments  have 
shown  that  pus  taken  up  by  the  blood-current 
does  not  produce  pyzmia  unless  it  contains 
virulent  microbes.     Sometimes  the  abscesses  of 

Ityaemia  are  metastatic  or  embolic,  caused  by  the 
odgment  of  infected  emboli  in  arterioles  or 
veinlets,  the  inflammation  of  these  vessels  and 
its  extension  to  surrounding  areas.  Formerly 
when  antisepsis  was  unknown  it  was  quite  com- 
mon. At  the  present  time  pysemia  is  infrequent, 
except  where  injuries  are  much  neglected.  Yet 
it  may  begin  in  the  veins  of  the  face  and  the 
sinuses  of  the  cranium,  from  acute  and  chronic 
otitis  media,  etc.  It  may  be  associated  with  or 
precede  septicaemia  (a  poisoning  due  to  living 
bacteria  in  the  blood  )j  and  death  may  result 
from  the  general  infection  of  the  system.  For- 
tunately absorbed  virulent  microbes  are  some- 


times killed  or  neutralized  by  leucocytes,  by 
the  chemical  bodies  called  by  Buchner  sozina 
and  alexins,  by  the  tissue-cells  of  the  liver, 
spleen,  etc.,  or  may  be  excreted  in  a  living  state 
by  the  glandular  excretory  organs.  The  onset 
of  pyxmia  is  marked  by  depression  of  the  vital 
powers,  chills,  fever,  sweating,  and  sometimes 
jaundice;  by  a  coated  dry  tongue,  a  rapid  feeble 
pulse,  a  foul  breath;  by  constipation,  followed 
by  foul-smelling  loose  movements  and  by  scanty 
high-colored  urine.  When  these  symptoms  fol- 
low a  surgical  operation  or  an  injury,  and  ab- 
scesses are  not  so  superficial  as  to  be  discovered, 
deep-seated  ones  are  surmised. 

The  treatment  is  preventive  and  curative. 
See  that  the  patient's  power  of  resistance  is 
not  lowered.  _  Keep  the  bowels  and  kidneys 
active.  Intestinal  putrefaction  must  not  occur. 
Sunlight,  good  air,  and  nourishing  food  are 
necessities.  As  yet  no  reliable  serum-injection 
has  been  found  to  grant  immunity.  Wounds 
should  be  treated  antiseptically,  and  abscesses  be 
antiseptically  opened,  cleaned,  and  drained. 
Stimulants,  quinine,  and  other  tonics  are  in- 
dicated. 

Pyat,  pe-a,  Felix,  French  journalist  and 
politician:  b.  Vierzon,  France,  4  Oct.  1810;  d. 
Saint  Gratien,  France,  5  Aug.  1889.  He  stud- 
ied law  and  was  admitted  to  the  bar  in  1831,  but 
confined  his  attention  chiefly  to  literature  and 
politics.  He  was  an  advocate  of  the  attempted 
insurrection  in  1849,  a  signer  of  Ledru-Rollin's 
appeal  to  the  populace,  and  was  forced  to  escape 
from  France  after  the  failure  of  the  plan.  He 
busied  himself  in  forming  further  schemes  for 
revolution,  living  successively  in  Switzerland, 
Belgium  and  England,  and  was  a  member  of  the 
*European  revolutionary  committee.*  When  the 
general  amnesty  was  granted  in  1870  he  returned 
to  France,  speedily  attained  leadership  among 
the  Paris  Communists  and  was  prominent  in  the 
destruction  of  the  Vendome  column.  The  fall 
of  the  Commune  rendered  flight  again  imperative 
and  for  his  part  in  the  Communal  government 
he  was  tried  and  placed  under  sentence  of  death 
in  1873,  though  then  absent  from  France.  He 
was  pardoned  in  1880,  returned  to  France  and 
in  1888  was  elected  deputy  from  Marseilles. 

Pycnogon'ida.     See  Pantopoda. 

Pydna,  pid'na,  in  ancient  history,  a  city  of 
Pieria  in  Macedonia,  originally  on  the  west 
coast  of  the  Thermaic  Gulf,  but  removed  three 
miles  inland  by  Archelaus.  The  Athenians  con- 
trolled it  for  a  time,  but  lost  it  to  Philip  the 
Great  In  168  b.c.  at  the  battle  of  Pydna  Per- 
seus of  Macedon  was  utterly  defeated  by  the 
Romans  under  .£milius  PauUus,  the  death-blow 
of  the  Macedonian  empire.  In  Byzantine  times 
the  city  of  Kitron  or  Kitros  grew  up  on  the 
same  site,  and  this  name  is  borne  by  the  present 
town. 

Pye,  pi,  Henry  James,  English  poet- 
laureate:  b.  London  10  July  1745;  d.  Pinner, 
Hertfordshire,  13  Aug.  1813.  He  was  educated 
at  Oxford  and  in  1784  entered  Parliament  from 
the  county  of  Bucks,  but  played  an  unimportant 
part  there.  He  was  crowned  laureate  in  1790 
and  dutifully  fulfilled  the  expectations  of  his 
office  in  producing  his  two  odes  a  year.  Other 
verse  came  from  his  pen,  but  nothing  that  rises 
above  the  dead  level  of  commonplaceness.  He 
was  made  one  of  the  magistrates  of  Westminster 
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ID  1792.  Pye  was  a  voluminous  writer,  con- 
tributed to  the  literature  of  the  stage  and  trans- 
lated Aristotle's  *  Poetics.*  He  seems,  however, 
not  to  have  set  great  store  on  his  poetry  himself, 
and  observed  that  he  had  rather  be  bought  a 
good  Englishman  than  the  best  poet  or  the 
greatest  scholar  that  ever  wrote. 

Pye,  John,  English  engraver:  b.  Birming- 
ham 32  April  1782;  d.  London  6  Feb.  1874.  In 
1802  he  went  to  London  and  came  under  the 
influence  of  John  Heath.  Success  in  rendering 
landscape  brought  him  to  the  attention  of  Turner, 
who  engaged  him  to  engrave  a  plate  from  his 
'Temple  of  Jupiter  at  ^Egina.'  A  long  Turner 
series  of  engravings  followed.  Being  a  Turner 
enthusiast  he  collected  one  of  the  finest  sets  of 
plates  engraved  after  that  master.  He  published 
'Patronage  of  British  Art*  (1845),  and  began 
the  publication  of  'Pictures  from  uie  National 
Gallery,*  terminated  after  29  parts  were  issued. 

Pygmalion,  pig-ma'li-6n,  (i)^  in  Greek 
legend  a  son  of  Clix  and  grandson  of  Agenor, 
long  of  Cyprus.  In  the  story  told  by  Ovid  (Met 
X  243)  he  conceived  an  aversion  to  women  and 
devoted  himself  to  art,  but  having  made  an 
ivory  statue  he  became  so  enamored  of  it  that 
he  entreated  Aphrodite  to  endow  it  with  life. 
This  was  done;  the  statue  became  a  beautiful 
woman  whom  Pygmalion  married  and  by  whom 
he  had  Paphos,  founder  of  the  city  of  that 
name  in  Cyprus.  W.  S.  Gilbert's  play,  'Pygma- 
lion and  Galatea,*  is  founded  on  this  story. 
(2)  Tyrian  king  and  brother  of  Dido.  He 
murdered  Dido's  husband  Acerbas  or  Siclueus 
upon  which  Dido  took  her  dead  husband's  treas- 
ures and  sailed  for  the  coast  of  Africa  where 
she  founded  Carthage. 

Pyg'mies,  the  name  given  by  the  ancients 
to  a  race  of  dwarfish  men  reported  as  existing  in 
various  parts  of  the  world.  _  Homer  (II.  iii.  6) 
fixes  the  habitat  of  the  pygmies  in  the  far  soutli- 
land  whither  the  cranes  migrate  at  the  approach 
of  winter ;  after  Homer  the  battles  of  the  cranes 
and  the  pygmies  are  a  favorite  theme  of  poets, 
and  are  often  pictured  on  vases.  Ancient  au- 
thors, whether  travelers,  historians,  or  miscel- 
lanists,  like  Herodotus,  Ctesias  or  Pliny,  describe 
the  pygmsei  as  little  men,  the  tallest  of  them  not 
exceeding  in  height  two  pygms  (Or.  pygme, 
a  measure  of  length,  the  distance  from  the  elbow 
to  the  knuckles  —  less  than  14  inches).  Hero- 
dotus locates  his  pygmaei  in  the  heart  of  Africa 
in  a  region  traversed  by  a  great  stream  —  prob- 
ably the  Niger  —  flowing  from  west  to  east,  and 
modem  geographical  research  gives  support  to 
his  story  after  it  had  long  passed  for  fabulous. 
In  recent  times  the  actual  existence  of  pygmies 
has  been  ascertained  beyond  any  question,  though 
when  Paul  B.  Du  Chaillu  (q.v.)  in  1861  pub- 
lished his  'Explorations  and  Adventures  in 
Equatorial  Africa'  his  description  of  the  pygmy 
tribes  discovered  by  him  was  scouted  by  scien- 
tific men  as  mere  fiction.  But  when  his  report 
was  confirmed  in  every  essential  particular  by 
the  missionary  Father  des  Avanchers  (1869), 
by  Schweinfurth  (1871),  by  Stanley  (1876)  and 
others,  scientific  skepticism  gave  way,  grudg- 
ingly, to  conviction  of  Du  Chaillu's  good  faith. 
Many  different  tribes  of  pygmies  are  now  recog- 
nized as  existing  in  the  interior  of  Africa,  all 
possessing  these  characteristics:  stature  rang- 
ing from  33  inches  to  4  feet  4  inches,  as  reported 


of  the  Wambutti  by  Stanley:  Schlichter  makes 
the  average  stature  4  feet  6  inches;  complexion, 
from  yellowish  brown  to  reddish  brown ;  usually 
heavy  growth  of  hair  on  body  and  face — a 
curious  item  of  accordance  with  the  report  of 
Ctesias  regarding  the  pygmaei  of  India,  who  had 
"beards  and  hair  so  long  as  to  serve  for  vesture* ; 
retreating  forehead,  prognathic  jaw;  fingers 
long,  tapering,  and  feet  strongly  arched ;  in  their 
villages  the  huts  (8  feet  long,  5  feet  wide,  4  feet 
high)  are  clustered  round  the  hut  of  the  chief; 
their  usual  food  is  vegetable,  but  they  eat  almost 
anything:  in  hunting  they  show  great  intelli- 
gence; one  tribe,  the  Wambutti,  devise  exceed- 
mgly  ingenious  nets,  nooses  and  traps  for  secur- 
ing game  great  and  small. 

Pylades,  pi'la-dez,  a  legendary  Greek  hero, 
celebrated  for  the  friendship  which  existed  be- 
tween him  and  Orestes.  He  assisted  Orestes  in 
murdering  his  mother  Clytaemnestra,  and  event- 
ually married  Electra,  the  sister  of  his  friend. 
See  Orestes. 

Pyle,  pll,  Howard,  American  artist  and 
author:  b.  Wilmington,  Del.,  5  March  1853.  He 
combines  literary  and  artistic  talent  and  in  this 
double  capacity  began  his  career  in  New  York 
city  by  contributing  to  various  periodicals.  Hav- 
ing achieved  a  position  he  returned  to  his  native 
place  where  he  has  resided  since  1679.  He  has 
been  instructor  at  the  Drexel  Institute,  Phil- 
adelphia, but  his  time  is  largely  occupied  with 
original  productions  for  current  periodicals.  In 
art  he  especially  affects  scenes  of  colonial  life 
and  of  mediaeval  folk-lore  and  is  remarkably  suc- 
cessful in  conveying  their  spirit.  Some  of  the 
finest  achievements  in  color  printing  in  the 
magazines  of  recent  times  have  been  from  his 
drawings.  Works  of  which  he  is  both  author 
and  illustrator  are  'The  Merry  Adventures  of 
Robin  Hood*  (1883);  'Pepper  and  Salt,  or 
Seasoning  for  Young  Folks*  (1885);  'Within 
the  Capes*  (1885);  'The  Wonder  Clock* 
(1887)  ;  'The  Rose  of  Paradise*  (1887)  ;  'Otto 
of  the  Silver  Hand*  (1888)  ;  <A  Modern  Alad- 
din* (1891);  'Jack  Ballister's  Fortunes*  (1894); 
'Twilight  Land*  (1895);  'Semper  Idem* 
(1903).  He  also  wrote  'Rejected  of  Men* 
(1903).  the  story  of  the  Christ  in-modern  setting. 

Pylos,  pi'16s,  or  Pylus,  three  ancient 
Greek  cities,  (i)  Pylos  in  Elis,  on  the  Peneus 
and  Ladon,  was  an  outpost  of  the  Eleans.  (2) 
Pylos  in  Triphylia,  modem  Biskini,  east  of 
Mount  Minthus,  was  reckoned  Nestor's  city  by 
Strabo ;  but  this  honor  is  now  generally  bestowed 
on  (3)  Pylos,  a  city  on  the  western  coast  of 
Messenia,  on  the  present  gulf  of  Navarino.  If 
this  identification  be  accepted,  Pylos  must  have 
been  a  flourishing  city  in  Homeric  times.  It 
resisted  Sparta  after  the  second  Messenian  war, 
and  upon  the  fall  of  Ira  the  inhabitants  deserted 
the  city  and  settled  mostly  in  Sicily.  The  Athen- 
ian general  Demosthenes  seized  the  ruined  city 
early  in  the  Peloponnesian  war,  424,  intending  to 
make  it  the  rallying  point  for  the  Messenian 
disaffection  against  Sparta.  He  got  a  strong 
position  on  the  eminence  called  Coryphasium,  but 
was  hemmed  in  on  land  and  sea  by  the  Spartans, 
who  made  Sphacteria  their  base.  Demosthenes 
beat  them  back  by  land,  the  Athenians  defeated 
the  Spartan  fleet  and  the  Athenians  perfected  the 
blockade  of  the  island  of  Sphacteria.  Demos- 
thenes, reinforced  by  Cleon,  who  took  all  the 
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glory,  burned  the  woods  on  the  island  and  forced 
the  Spartans  to  surrender.  (See  Pewponnesian 
War.)  The  city  was  rebuilt  by  Epaminondas, 
who  attempted  to  raise  up  a  new  Messenian  na- 
tion. The  present  name  is  Navarino,  either  be- 
cause of  an  Avar  colony  (so  originally  Avarino) 
or  because  of  a  Navarrese  settlement  in  1381. 
See  Navakino. 

Pym,  pim,  John,  English  statesman:  b. 
Brymor,  Somersetshire,  1584;  d.  London  8  Dec. 
1643.  He  was  educated  at  Oxford,  and  in  1602 
entered  the  Middle  Temple,  but  was  never  called 
to  the' bar.  He  became  member  of  Parliament 
for  Calne  in  1621,  but  from  1625  sat  for  Tav- 
istock. He  was  prominent  in  the  impeachment 
of  the  Duke  of  Buckingham  in  i6i6,  and  in  1639, 
with  several  others,  held  close  correspondence 
with  the  commissioners  sent  to  London  by  the 
Scottish  Covenanters.  When  Parliament  met 
again  in  1640,  Pyra  was  one  of  its  most  active 
and  leading  members,  and  in  the  Long  Parlia- 
ment, which  met  later  that  same  year,  he  came 
most  prominently  to  the  front.  Possessed  of 
great  eloquence,  he  made  a  vigorous  and  effective 
speech  as  soon  as  Parliament  had  opened,  dwell- 
ing at  length  upon  the  grievances  of  the  nation 
with  respect  to  parliamentary  privileges  and  civil 
and  religious  liberty.  A  few  days  after  he  fol- 
lowed up  his  speech  by  bringing  a  charge  of  high 
treason  against  the  Earl  of  Strafford,  prime  min- 
ister of  Charles  I.;  and  in  the  impeachment 
which  followed,  resulting  in  the  death  of  Straf- 
ford, he  took  the  leading  part.  In  1641  a  mo- 
tion was  carried  by  the  opposition  party  to  sub- 
mit a  remonstrance  to  the  king  exposing  the 
defects  of  his  administration  since  ascending  the 
throne,  and  the  zeal  of  Pym  in  this  matter  led 
Charles  into  the  imprudent  measure  of  going 
to  the  Parliament  in  person  to  seize  him  and 
four  other  members.  Clarendon  relates  that 
Charles  L,  feeling  the  necessity  of  gaining  at  any 
cost  an  enemy  at  once  so  implacable  and  so 
skilful,  offered  to  Pym  the  post  of  chancellor 
of  the  exchequer.  In  November  1643,  he  was 
appointed  lieutenant  of  the  ordnance,  but  died 
the  following  December.  He  was  buried  with 
great  pomp  in  Westminster  Abbey.  Consult: 
Forster,  <  Statesmen  of  the  Commonwealth* 
(1841-4)  ;  <The  Arrest  of  the  Five  Members* 
(i860)  ;  and  <The  Debates  on  the  Grand  Re- 
monstrance' (i860);  Gold  win  Smith,  <  Three 
English  Statesmen'  (1867) ;  S.  R.  Gardiner, 
<The  Great  Civil  War>  (1893). 

Pynchon,  Thomas  Ruggles,  American 
Protestant  Episcopal  clergyman  and  physicist : 
b.  New  Haven,  Conn.,  14  Jan.  1823.  He  was 
graduated  from  Trinity  College  in  1841,  was 
lecturer  on  chemistry  there  1843-7,  studied  for 
the  ministry,  and  was  ordained  priest  in  1849. 
In  1849-55  he  was  in  charge  of  parishes  in 
Stockbridge  and  Lenox,  Mass.,  and  in  1854  ac- 
cepted the  chair  of  chemistry  and  natural  science 
it  Trinity  College  which  he  held  until  1877  when 
^e  exchanged  for  the  chair  of  moral  philosophy. 
He  was  president  of  the  college  1874-83.  In 
1874-8  he  superintended  the  erection  of  the  col- 
Jege  buildings  on  the  west  side  of  the  quadrangle 
and  the  transfer  of  the  college  to  the  new  site. 
While  in  Europe  1855-6  he  made  a  tour  through 
■southern  France,  Italy,  and  Sicily,  engaged  in 
geological  investigations,  made  a  study  of  vol- 
canic   action,    and    ascended    Mount    .-Etna    at 


night.  In  1902  he  became  professor  emeritus 
at  Trinity.  He  is  a  member  of  the  American 
Academy  of  Arts  and  Sciences,  was  one  of  the 
founders  of  the  Meteorological  Society,  of  which 
he  is  vice-president,  and  is  connected  with  vari- 
ous other  scientific  societies  both  American  and 
foreign.  He  has  published :  "Treatise  on  Chem- 
ical Physics'  (1869) ;  'An  Examination  of 
Bishop  Butler's  Analogy'   (1890). 

Pynchon,  William,  American  colonist  and 
religious  writer :  b.  Springfield,  Essex,  England, 
1590;  d.  Wraysbury,  England,  29  Oct.  1662.  He 
was  a  man  of  education,  one  of  the  grantees  of 
the  Massachusetts  charter  and  came  to  America 
with  Governor  John  Winthrop  in  1630.  He  held 
various  offices  in  the  colony,  from  1632  to  1634 
acting  as  treasurer.  He  first  settled  at  Roxbury 
as  one  of  the  founders  of  the  village  and  organ- 
izers of  the  church,  but  withdrew  in  1736  with 
the  company  led  by  Rev.  Thomas  Hooker  and 
Rev.  Samue^  Stone  southward  into  Connecticut 
Pynchon  with  his  family  and  a  small  party  set- 
tled at  the  junction  of  the  Agawam  and  Con- 
necticut rivers  and  founded  the  present  town  of 
Springfield.  For  several  years  this  place  was 
included  in  the  Connecticut  colony  and  Pynchon 
sat  in  its  legislature,  but  in  1641,  under  Pyn- 
chon's  influence,  the  Massachusetts  court'  as- 
sumed jurisdiction.  In  1650,  during  a  visit  to 
England,  Pynchon  published  a  book  entitled 
'The  Meritorious  Price  of  our  Redemption.'  In 
this  the  author  took  an  anti-Calvinistic  view  of 
the  atonement  and  so  stirred  up  the  colonists 
that  the  book  was  ordered  to  be  burnt  and  the 
author  cited  to  appear  before  the  general  court. 
His  letter  of  explanation  was  deemed  unsatis- 
factory and  after  being  summoned  a  second  time 
he  left  the  colony  in  September  1652  and  re- 
turned to  England.  He  passed  the  remainder 
of  his  life  at  Wraysbury,  near  Windsor.  His 
earlier  book  was  republished  with  a  rejoinder 
to  the  Rev.  J.  Norton,  as  *The  Meritorious 
Price  of  Man's  Redemption'  (1655).  He  also 
wrote  'Jews  Synagogue'  (1652)  ;  'How  the  first 
Sabbath  was  ordained'  (1654)  ;  'Covenant  of 
Nature  made  with  Adam'  (1662).  Consult: 
Green,  'Springfield,  1636-1886:  History  of  Town 
and  City'   (1888). 

Pypin,    Alexander    Nicolaevitch,    Russian 

scholar,  historian  and  author:  b.  at  Saratov  in 
1833;  d.  Saint  Petersburg  9  Dec.  1904.  Received 
his  academic  education  at  the  University  of 
Saint  Petersburg,  where  he  was  appointed  to  a 
professorship  in  i860,  resigning  two  years  later 
to  enter  the  literary  field.  He  contributed 
largely  to  the  Sovremennik  ("Contemporary"), 
1865-7,  and  from  then  until  his  death  to  the 
■Vestrik  Evropy  ("European  Messenger").  His 
first  work,  a  comparative  study  of  Russian,  By- 
zantine and  Roman  folk-lore,  was  published  in 
1859,  followed  by  a  'History  of  Slavonic  Liter- 
atures' (1865),  'The  Intellectual  Movements 
in  the  First  Half  of  the  19th  Century,'  and  a 
masterly  biography  in  two  volumes  of  Byelinski, 
the  critic,  in  1876,  A  four-volume  work,  'The 
History  of  Russian  Ethnography,'  was  pub- 
lished in  1892-4,  and  the  'History  of  Russian 
Literature'  in  1898-9.  In  1897  he  was  appoint- 
ed a  member  of  The  Academy  of  Sciences  of 
Saint  Petersburg,  publishing  for  them  the  works 
of  Catharine  II. 

Pyral'idse,  a  family  of  moths  (q.v.). 
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Pyr'amid,  in  architecture,  a  structure  of 
masonry  generally  having  a  rectangular  base  and 
four  triangular  sides  terminating  in  a  point 
According  to  Herodotus  the  Egyptians  consid- 
ered the  pyramidal  form  as  an  emblem  of  human 
life;  the  broad  base  was  significant  of  the  be- 
ginning, and  its  termination  in  a  point  of  the 
end  of  our  existence  in  the  present  state;  for 
which  reason  they  made  use  of  this  figure  in 
their  sepulchres.  The  most  remarkable  pyramids 
are  those  of  Egypt  and  Nubia  and  those  of 
Mexico.  The  Egyptian  pyramids  have  for  ages 
been  a  source  of  interest  and  curiosity,  and  in 
ancient  times  were  regarded  as  forming  one  of 
the  seven  wonders  of  the  world.  They  are  built 
mainly  of  a  hard  limestone,  but  large  blocks  cf 
granite  are  also  used,  especially  on  the  outside. 
The  four  sides  are  so  placed  as  to  face  the  four 
cardinal  points.  Being  intended  both  as  monu- 
ments and  as  tombs,  they  contain  one  or  more 
sepulchral  chambers,  quite  small  compared  with 
the  total  mass.  They  appear  to  date  from  the 
period  of  the  3d  dynasty  to  the  12th  (say 
2500-2000  B.C.),  after  which  none  were  built 
Each  pyramid  was  commenced  over  a  sepulchral 
chamber  excavated  in  the  rock,  and  the  work 
went  on  during  the  lifetime  of  the  king  for  whom 
it  was  intended.  A  low  narrow  passage  was 
kept  open  as  the  tiers  of  stone  were  added,  in 
order  that  access  might  be  obtained  to  the  cen- 
tral chamber  from  without ;  and  when  the  mon- 
arch died  the  work  ceased,  and  the  last  layers 
vere  then  finished  off  and  the  passage  closed  up. 
The  angles  formed  by  the  recession  of  each  su- 
perior layer  were  filled  up  with  small  stones 
and  beveled  off,  so  as  to  give  a  smooth  sloping 
nirface  to  the  sides.  The  stones  used  varied 
m  thickness  from  2  feet  to  4  feet,  and  the 
Mechanical  skill  requisite  to  quarry  these  and  to 
raise  them  to  such  great  heights  and  adjust  them 
in  their  proper  places  continues^  a  matter  of 
universal  astonishment.  No  indication  of  the 
mechanical  contrivances  used  for  this  purpose 
has  been  left,  though  that  they  possessed  such 
can  hardly  be  doubted.  The  fact  that  an  almost 
fabulous  number  of  laborers  were  engaged  in 
erecting  these  pyramids  did  not  lessen  the  neces- 
sity for  the  employment  of  certain  machines. 
The  pyramids  now  standing,  all  in  Middle  Egypt, 
are  divided  into  five  groups,  containing  in  all 
about  40  pyramids.  The  district  in  which  the 
pyramids  stand  begins  above  Dashur,  and  extends 
by  Sakkara  and  Memphis  along  the  western  mar- 
gin of  the  valley  of  the  Nile  for  about  60  or 
70  miles,  the  last  or  Gizeh  group  being  but  a 
few  miles  above  Cairo.  The  group  of  Gizeh, 
in  the  neighborhood  of  the  ancient  Memphis,  is 
the  most  remarkable.  It  consists  of  nine  pyra- 
mids, and  comprises  the  three  most  celebrated 
monuments  of  the  kind  in  existence,  namely,  the 
pyramid  of  Cheops,  called  the  Great  Pyramid; 
that  of  Cephren,  and  that  of  Mycerinus  —  the 
last  much  smaller  than  either  of  the  others. 
According  to  Herodotus  the  Great  Pyramid  was 
built  by  Cheops.  It  took  100,000  men  working 
for  10  years  to  make  a  causeway  3,000  feet 
long,  to  facilitate  the  transportation  of  the  stone 
from  the  Turah  quarries ;  and  the  same  number 
of  men  for  20  years  more  to  complete 
the  pyramid  itself.  Herodotus  further  describes 
the  method  of  building  by  steps,  and  raising  the 
stones  from  layer  to  layer  by  machines,  and 
finally  of  facing  the  external  portion  from  the 


top  down.  Diodorus  calls  the  builder  of  this 
pyramid  Chembes  or  Chabryes,  and  by  Manetho 
and  Eratosthenes  he  is  called  Suphis.  The  lat- 
ter name  corresponds  to  Shufu,  deciphered  from 
the  hieroglyphics  upon  some  stones  discovered 
by  Colonel  Vyse  in  his  important  investigations 
of  this  pyramid  in  1835.  The  pyramid  at  pres- 
ent covers  an  area  of  more  than  12  acres.  The 
base  is  about  750  feet  square,  but  was  formerly 
about  768  feet.  The  perpendicular  height,  which 
before  the  disappearance  of  the  apex  was  about 
482  feet,  is  now  451  feet  The  area  at  the  top  is 
about  12  yards  square.  The  outer  casing  of 
small  stones  has  been  removed,  and  the  appear- 
ance the  sides  now  present  is  that  of  a  series  of 
ascending  steps.  By  these  steps,  which  number 
203,  the  ascent  is  made  comparatively  easy, 
though  the  lower  ones  are  4  feet  10  inches  high. 
The  content  of  solid  masonry  has  been  estimated 
at  82,111,000  cubic  feet  The  only  entrance  is 
on  the  north  face,  4g  feet  above  the  base,  though 
the  masonry  about  it  has  been  so  much  broken 
away  that  the  debris  reaches  nearly  up  to  it.  A 
passage  3  feet  11  inches  high  and  3  feet  5^ 
inches  wide  conducts  from  the  entrance  down  a 
slope  at  an  angle  of  26°  41',  a  distance  of  320 
feet  10  inches,  to  the  original  sepulchral  cham- 
ber, commonly  known  as  the  subterranean 
apartment;  it  is  carried,  reduced  in  dimensions, 
beyond  this  a  distance  of  52  feet  9  inches  into 
the  rock,  though  for  what  purpose  remains  a 
matter  of  conjecture.  The  sepulchral  chamber 
is  46  feet  long  by  27  feet  wide,  and  uyi  feet 
high.  From  the  entrance  passage  another 
branches  off  and  leads  to  several  other  passages 
and  chambers.  One  of  the  latter,  known  as  the 
queen's  chamber,  is  situated  about  the  centre  of 
the  pyramid,  67  feet  above  the  base;  it  has  a 
groined  roof,  and  measures  17  feet  broad  by  18 
feet  9  inches  long,  and  20  feet  3  inches  high. 
The  other,  called  the  king's  chamber,  is  reached 
by  an  offshoot  from  the  queen's  passage,  150 
feet  long.  Its  dimensions  are  34  feet  3  inches 
long  by  17  feet  I  inch  wide,  and  19  feet  i  inch 
high.  The  chamber  is  lined  with  red  granite 
highly  polished,  single  stones  reaching  from  the 
floor  to  the  ceiling,  and  the  ceiling  itself  is 
formed  of  nine  large  slabs  of  polished  granite 
extending  from  wall  to  wall.  The  only  con- 
tents of  the  apartment  is  a  sarcophagus  of  red 
granite,  which,  judging  by  its  dimensions,  must 
have  been  introduced  when  the  building  was 
proceeding.  It  is  supposed  to  have  contamed  a 
wooden  coffin  with  the  mummy  of  the  king,  and 
that  these  long  since  disappeared  when  the  pyra- 
mids were  first  opened  and  plundered.  The  sec- 
ond pyramid,  built  by  Suphis  II.  or  Cephren^ 
stands  on  a  higher  elevation  than  the  Great  Pyr- 
amid. Its  original  dimensions  were  707  feet  9 
inches  square,  and  454  feet  3  inches  high;  but 
these  now  stand  690  feet  9  inches  and  447  feet  6 
inches  respectively,  with  an  angle  for  its  slope 
of  52°  20'.  Part  of  the  outer  casing  of  the  pyr- 
amid is  still  preserved.  This  pyramid  has  two 
entrances,  and  the  passages  to  which  they  re- 
spectively give  access  lead  to  the  same  sepulchral 
chamber,  in  which  is  deposited  a  granite  sar- 
cophagus. It  was  reached  with  great  difficulty 
by  Belzoni  in  1818.  Belzoni  found  in  it  a  Cufic 
inscription  recording  the  visit  of  the  Caliph  Alaziz 
Othman  Ben-Yusuf,  and  the  opening  by  him 
of  the  pyramid  in  1196  a.d.  The  only  remains 
met  with  were  those  of  a  bull.    The  third  pyra- 
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mid,  built  by  Menkare  or  Mycerinus,  is  only  354 
feet  6  inches  square  and  203  feet  high.  It  also 
was  explored  by  Colonel  Vyse  in  1837.  He  dis- 
covered several  chambers,  one  of  which  con- 
tained a  sarcophagus  and  a  mummy  case  bearing 
the  name  of  King  Menkare,  and  also  a  body, 
supposed  to  be  that  of  an  Arab.  The  two  lat- 
ter are  now  in  the  British  Museum,  but  unfor- 
tunately the  sarcophagus  was  lost  by  the  sinking 
of  the  vessel  in  which  it  was  being  transported 
to  this  country.  This  pyramid  is  the  best  con- 
structed of  the  three;  it  was  originally  cased 
half-way  up  with  black  granite.  The  six  smaller 
pyramids  which  complete  the  Gizeh  group  are 
supposed  to  form  the  tombs  of  some  of  the  rela- 
tives of  the  kings  who  constructed  the  larger 
ones,  and  are  of  much  inferior  interest  to  the 
three  above  mentioned.  Of  the  other  groups  of 
pyramids  that  at  Abusir  contains  five;  another 
at  Sakkara  contains  eleven,  one  with  a  doorway 
inlaid  with  porcelain  tiles  and  having  a  royal 
name ;  and  a  third  group  at  Dashur  contains  five. 
Other  pyramids  are  at  Meydun  and  Illahun,  and 
there  are  two  at  Biahmu.  The  pyramids  of 
Nubia  are  very  numerous;  a  single  group  north 
of  Gebel  Barkal  comprises  no  fewer  than  120. 
In  Babylonia  the  Birs  Nimrud  or  Tower  of  Belus 
was  a  kind  of  step-shaped  pyramid,  built  of 
bricks  of  different  colors.  It  was  erected  by 
Nebuchadnezzar,  and  dedicated  to  the  planets. 
Its  height  was  235  feet  and  its  circumference 
2,286  feet.  The  Mujellibe  in  Babylon,  of  which 
the  ruins  are  still  to  be  seen,  was  another  pyra- 
midal structure  of  the  same  monarch.  Ruins 
of  pyramids  are  to  be  found  at  Benares  in 
India  and  in  other  parts  of  the  East.  Certain 
monuments  of  the  ancient  inhabitants,  found  in 
Mexico,  are  also  called  pyramids.  (See  Mex- 
ican Arch.«olocy.)  Consult:  Lepsius,  <Ueber 
den  Bau  der  Pyramiden' ;  Vyse,  'Operations 
carried  on  at  Gizeh  in  1837' ;  Petrie,  'The  Pyra- 
mids and  Temples  of  Gizeh>  (1884)  ;  Maspero, 
<L'Archeologie  Egyptienne'   (1887). 

Pyramid,  in  geometry,  a  polyhedron  with 
a  polygon  as  base,  and  triangular  sides  meeting 
in  a  common  point  called  the  vertex.  The  reg- 
ular pyramid  is  bounded  by  four  equilateral 
triangles  with  the  vertex  perpendicular  to  the 
centre  of  the  polygonal  base,  and  _  is  thus  a 
tetrahedron.  The  perpendicular  distance  be- 
tween the  base  and  the  vertex  is  the  altitude. 
The  slant  altitude  is  the  height  of  any  of  the 
triangular  sides.  Pyramids  are  named  according 
to  the  natures  of  their  bases;  they  may  be  tri- 
angular, quadrangular,  etc.,  according  as  their 
bases  are  triangles,  quadrilaterals,  pentagons, 
etc.  The  base  and  lateral  triangles  are  called 
faces ;  the  lines  in  which  the  faces  meet  are  called 
edges;  the  points  in  which  the  edges  terminate 
are  called  the  vertices  of  the  pyramid. 

I^amus  (pir'a-mus)  and  Thisbe,  thizTje, 
a  pair  of  unfortunate  lovers  whom  classical 
legend  represents  as  living  in  Babylon.  Their 
parents  were  enemies  and  would  not  sanction  the 
marriage  of  the  lovers,  but  the  two  contrived  to 
converse  _  with  each  other  in  secret  through  an 
opening  in  the  walls  of  their  adjoining  houses. 
They  finally  determined  upon  a  meeting  at  the 
the  tomb  of  Ninus.  Thisbe  was  first  to  arrive 
and  meeting  a  lioness  who  had  just  killed  an 
ox  she  ran  away._  dropping  her  mantle  in  her 
flight.    This  the  lioness  soiled  with  blood  and 


Pyramus  arriving  shortly  after  and  finding  tht 
blood-stained  garment  of  his  betrothed  imagined 
her  to  have  been  killed  and  ended  his  life  be- 
neath a  mulberry  tree,  the  fruit  of  which  has 
since  been  of  a  blood-red  hue.  Thisbe  returning 
finds  the  body  of  her  lover,  whereupon  she  then 
kills  herself  in  despair.  The  legend  is  em- 
bodied in  Ovid's  'Metamorphoses'  and  is  cari- 
catured in  the  farcical  interlude  in  Shakespeare's 
'Midsummer   Night's  Dream.* 

Pyrargyrite,  pl-rar'ji-rit  ("dark  ruby  sil- 
ver"), a  rhombohedral  mineral,  usually  01  high 
metallic-adamantine  luster,  color  black  by  re- 
flected light,  rich  ruby-red  by  transmitted  light, 
hardness  2.5,  specific  gravity  5.85.  It  is  a  sil- 
ver sulph-antimonite,  containing  60  per  cent 
of  silver.  It  occurs  in  magnificent  specimens  in 
Germany,  Mexico,  Chile  and  Bolivia,  and  is  an 
important  silver  ore  in  these  countries  and  in  the 
mining  regions  of  the  Western  United  States. 

Pyrenees,  pir'e-nez,  a  lofty  mountain 
chain  forming  the  boundary  between  France  and 
Spain.  Its  length,  from  Cape  Creux,  north  of 
the  Gulf  of  Rosas,  to  the  Point  of  Figuier,  near 
Fuenterrabia,  is  nearly  270  miles;  and  its 
breadth  near  the  centre,  where  it  is  greatest, 
scarcely  exceeds  a  third  of  the  length.  Though 
the  chain  thus  defined  terminates  at  two  opposite 
seas,  it  cannot  be  said  to  be  isolated,  smce  to 
the  west  it  is  obviously  continued  across  the 
north  of  Spain  by  the  Cantabrian  Mountains. 
The  direction  of  the  chain  is  east-southeast,  to 
west-northwest  It  does  not,  however,  lie  in  the 
same  straight  line,  but  rather  consists  of  two 
lines,  which  form  parallel  ridges  about  20  miles 
distant  from  each  other,  except  near  the  centre, 
where  they  become  united  by  means  of  a  remark- 
able rectangular  elbow,  in  which  some  of  the 
loftiest  summits  are  found.  Both  on  the  north 
and  south  sides  numerous  branches  are  thrown 
off,  generally  at  right  angles  to  the  principal 
axis,  and  subside  rapidly  as  they  recede  from 
it,  forming  various  transverse,  but  very  few 
longitudinal,  valleys.  The  chain  rises  both  from 
the  east  and  west  toward  the  centre ;  and,  in  ac- 
cordance with  a  general  rule  which  holds  in  re- 
gard to  the  European  chains,  which  lie  in  the 
direction  of  the  equator,  the  descent  on  the  south 
side  is  much  more  abrupt  than  on  the  north. 
Owing  to  this  the  south  has  much  fewer  lakes 
than  the  north  slope,  but  far  surpasses  it  in  the 
boldness  and  grandeur  of  its  scenery.  As  al- 
ready observed,  the  loftiest  summits  of  the  chain 
are  near  its  centre.  Its  culminating  point,  Mala- 
detta,  situated  there,  has  the  height  of  11,168 
feet,  and  a  great  number  of  peaks  in  the  same 
locality  exceed  8,500  feet.  To  the  east  of  the 
centre  the  chain  lowers  so  rapidly  that  its  aver- 
age height  soon  becomes  little  more  than  2,000 
feet.  To  the  west  the  height  diminishes  much 
more  gradually,  and  many  peaks  have  heights 
varying  from  5,000  to  7,000  feet,  and  even  8,000 
feet.  The  pnncipal  passes  in  the  Pyrenees 
formed  by  the  meeting  of  valleys  from  opposite 
sides  of  the  axis,  take  in  the  east  part  of  the 
chain  the  name  of  Cols,  and  toward  the  centre 
that  of  Ports.  No  fewer  than  75  are  counted, 
of  which  28  may  be  crossed  on  horseback,  and 
7  in  wheeled  carriages.  The  most  frequented 
are  those  of  Pertus  and  La  Perche  in  the  east, 
and  St.  Jean  Pied  de  Port  in  the  west.  The 
nucleus  of  the  chain  is  evidently  granite,  which. 
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jrith  the  primitiTe  schists  which  overlie  it,  con- 
stitutes the  loftiest  summits,  with  the  exception 
of  Mont  Perdu  (10,994  feet),  Marbore  (10,673 
feet),  and  some  huge  adjacent  masses  which  are 
formed  of  mountain  limestone.  The  granite, 
however,  seldom  forms  continuous  ridges  along 
the  principal  axis,  but  rather  appears  in  a  num- 
ber of  remarkable  protuberances  situated  to  the 
north  of  it  Above  the  micaceous  schist  and 
primitive  limestone,  which  occur  in  connection 
with  it,  lie  largely-developed  strata  of  argilla- 
ceous schist  and  transition  limestone,  forming 
two  great  belts  parallel  to  the  primitive  chain, 
one  on  the  north  and  the  other  on  the  south  side. 
.Above  these  secondary  rocks  appear,  of  which 
by  far  the  most  common  is  the  mountain  lime- 
stone, which  occupies  the  greater  part  of  the 
south  slope,  but  on  the  north  side  attains  little 
elevation,  bein^  there  almost  entirely  confined 
to  the  lower  heights  at  the  bottom  of  the  princi- 
pal chain.  Above  the  mountain  limestone  the 
principal  rocks  are  Jura  limestone  and  trap. 
The  number  of  thermal  springy  existing  in  the 
Pyrenees  seems  to  indicate  the  presence  of  vol- 
canic agents,  but  basalt  and  other  rocks  of 
igneous  origui  are_  very  rare.  The  minerals  of 
the  chain  include  iron,  copper,  lead,  zinc,  man- 
ganese, antimony,  and  cobalt.  There  is  no  mine 
either  of  silver  or  gold,  but  particles  of  the  lat- 
ter are  found  in  department  Ariege,  and  in  the 
streams  of  several  other  districts.  The  only 
mineral  which  has  hitherto  been  worked  to  much 
advantage  is  iron.  Mineral  springs,  both  cold 
and  thermal,  are  numerous,  and  much  fre- 
quented by  visitors.  The  limit  of  vegetation  on 
the  Pyrenees  is  about  600  feet  higher  than  on  the 
Alps.  The  rhododendrons,  which  in  the  litter 
are  not  found  higher  than  S.ooo  feet,  are  here 
found  at  5,500  feet,  and  alpine  plants  are  found 
on  the  loftiest  summits  bordering  on  the  region 
of  perpetual  snow.  In  the  Pyrenees  this  is 
found  only  on  the  north  slope,  where  it  does  not, 
as  in  the  Alps,  form  a  snowy  zone,  the  lower 
limit  of  which  looks_  as  if  traced  out  by  an  al- 
most horizontal  straight  line;  but,  on  the  con- 
trary, forms  large  isolated  masses,  the  base  of 
which  is  often  concealed  by  the  mountains  in 
front  of  them.  This  makes  it  difficult  to  fix  the 
snow-line  with  precision,  but  according  to  the 
most  accurate  estimate  it  is  9,190  feet,  or  nearly 
that  of  Mount  Canigou.  Glaciers  are  not  numer- 
ous in  the  Pyrenees,  and  hence  the  torrents  and 
rivers  which  rise  in  the  chain  are  fed  chiefly  by 
springs.  Those  on  the  south  side  flow  toward 
the  Ebro,  and  are  carried  by  it  to  the  Mediter- 
ranean; those  on  the  north  side  flow  partly  to 
the  Mediterranean  and  partly  to  the  Atlantic, 
the  water-shed  between  the  two  seas  being  car- 
ried northward  by  a  branch  which  ultimately 
links  with  the  Cevennes.  The  largest  river  of 
the  chain,  and  the  only  one  of  importance  which 
preserves  its  name  throughout  its  whole  course, 
is  the  Garonne.  In  respect  of  average  height  and 
mass  the  Pyrenees  are  unquestionably  the  second 
mountain  chain  of  Europe,  but  its  culminating 
point,  Maladetta,  has  only  the  third  place,  being 
indeed  lower  than  Mulhacen  in  the  Sierra  Ne- 
vada. Contrary  to  the  general  rule,  that  tHe 
loftiest  summits  of  mountain  chains  are  found 
in  the  line  of  the  principal  axis,  Maladetta, 
Posets  (11,047  feet),  and  Mont  Perdu,  the  three 
culminating  points  of  the  Pyrenees,  are  situated 
on  the  south  slope. 


Consult:  Taine,  < Voyage  aux  Pyrenees,* 
especially  the  4th  ed.  (1873)  with  illustrations 
by  Dore;  Schrader,  <Les  Pyrenees,*  in  the 
'Annuaire  du  Club  Alpin  francais'  (1885)  ;  De 
Margerie  and  Schrader,  <Aper?u  de  la  Struc- 
ture geologique  des  Pyrenees*  (1891),  and 
'Apergu  de  la  Forme  et  Relief  des  Pyrenees* 
(1892);  Camena  d' Almeida,  <Les  Pyrenees: 
Developpement  de  la  Connaissance  geographique 
de  la  Chaine*  (1893)  ;  Trutat,  <Les  Pyrenees* 
(1894);  Bubanus,  'Flora  Pyrenaea*  (1897- 
1902)  ;  Spender,  'Through  the  High  Pyrenees* 
(1898). 

Pyrenees,  Peace  of  the,  in  European  his- 
tory, the  name  ^iven  a  treaty  concluded  between 
France  and  Spain  by  Cardinal  Mazarin  and  De 
Haro,  on  the  He  des  Faisans,  in  the  river  Bid- 
assoa,  7  Nov.  1659,  terminating  a  war  which  had 
lasted  for  24  years.  By  this  treaty  Spain  ceded 
to  France  Roussillon,  with  the  fortress  of  Per- 
pignan,  etc,  so  that  the  Pyrenees  have  since 
formed  the  boundary  of  the  two  kingdoms ;  and 
in  the  Netherlands,  Artois,  and  part  of  Flanders, 
Hainault,  and  Luxemburg,  with  a  number  of 
fortified  towns. 

Pyr'ethrum,  a  group  of  composite  plants 
formerly  considered  a  genus  but  now  ranking  as 
a  section  of  the  genus  Chrysanthemum.  In  gar- 
den literature  the  name  is  generally  restricted  to 
Pyrethrum  roseum,  several  hundred  varieties  of 
which  are  widely  popular  in  European  gardens. 
Under  the  name  Chrysanthemum  coccineum  it 
is  extensively  cultivated  in  southern  France, 
California  and  western  Asia  for  its  flowers, 
which  are  dried  and  ground  as  the  material  of 
insect  powder.  Another  species  (C.  cinerar- 
ue folium)  is  also  cultivated  for  this  purpose. 
The  well-known  bedding-plant  "golden  feather* 
is  a  variety  C.  praltum,  but  is  widely  known  as 
Pyrethrum  aureum  among  horticulturists.  The 
plants  are  easy  to  grow  in  any  good  garden  soil, 
if  deeply  dug  and  highly  enriched.  Since  the 
seed  is  often  disappomting  in  its  results,  the 
plants  are  best  propagated  from  choice  varieties 
by  division  in  the  spring.  The  golden-feather 
pyrethrum  is  often  propagated  by  cuttings  made 
during  the  winter  from  stock  plants. 

Pyrgos,  pir'gos,  Greece,  capital  city  of  the 
nomos  of  Elis,  13  miles  west  of  Olympia,  on 
the  west  coast  of  the  Morea,  near  the  mouth  of 
the  Ruphia  (Alpheus),  on  the  railroad  from 
Pirseus  to  Olympus,  and  with  branch  connections 
with  its  harbor,  Katakolon.  The  surrounding 
country  is  a  fertile  plain,  growing  currants, 
oranges,  and  grapes.  The  commune  has  a  popu- 
lation of  about  27,000;  the  town,  13,000. 

I^heliom'eter,  an  instrument  for  measur- 
ing the  intensity  of  the  heat  of  the  sun.  It  is  a 
shallow,  circular  vessel  of  silver,  having  one  side 
coated  with  lampblack,  containing  mercury  or 
water,  and  having  a  thermometer  let  into  it. 

Pyridine  (C5H5N),  a  mobile  liquid,  boiling 
at  117°,  obtained  by  the  distillation  of  various 
organic  substances,  such  as  peat,  bone,  coal 
naphtha,  etc.  It  has  an  alkaline  reaction,  and 
forms  salts  with  acids. 

Py^rite,  or  Iron  Pyrites,  the  commonest 
metallic  mineral,  like  copper  pyrites,  is  often 
called  'fool's  gold,*  owing  to  its  resemblance  to 
gold.  It  may  readily  be  distinguished  by  its 
much  greater  hardness,  6  to  6.5,  brittleness,  pale 
brass-yellow   color,   greenish-black   streak,   and 
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specific  gravity,  4.95  to  5.10.  It  crystallizes  in 
isometric  crystals  often  of  great  beauty,  but  is 
usually  found  massive  as  a  vein  material  or  in 
beds  of  great  extent.  It  is  an  iron  disulphide, 
FeSj.  Its  high  sulphur  percentage,  534,  and 
the  ease  with  which  it  may  be  burned,  leads  to 
its  enormous  consumption  in  the  manufacture  of 
sulphuric  acid.  Owing  to  its  ready  oxidation, 
it  IS  an  active  agent  in  the  disintegration  of 
those  rocks  through  which  it  is  disseminated. 
It  frequently  contains  gold  and  to  some  extent 
other  valuable  metals.  Its  most  importance  com- 
mercial occurrence  is  at  Rio  Tinto,  Spain.  It 
is  also  extensively  mined  near  Rowe,  Mass., 
in  Virginia,  the  Carolinas,  Georgia,  Colorado 
and  in  many  other  regions.  •  The  finest  crystals 
come  from  Elba,  Cornwall  in  England,  Peru, 
Chester  County,  Pa.,  and  Central  City,  Colo. 

Pyrites,  either  of  the  various  metallic  sul- 
phides, of  which  the  most  important  is  iron 
pyrites  (see  Pywte).  Copper  pyrites  (see 
Chalcopyrite)  is  an  important  ore  of  copper. 
Arsenical  pyrites  (see  Arsenopywte)  furnishes 
much  of  the  arsenic  of  commerce;  magnetic 
pyrites  (see  Pykrhotite)  is  often  an  important 
nickel  ore. 

Pyrmont,  per'mont,  Germany,  a  celebrated 
watering-place  of  Prussia,  in  the  principality  of 
Waldeck  and  Pyrmont,  capital  of  the  district; 
in  a  beautiful  valley  at  the  foot  of  a  range  of 
finely  wooded  hills,  on  the  left  bank  of  the 
Emmer,  34  miles  south-southwest  of  Hanover. 
It  contains  a  palace,  in  which  the  Prince  of 
Waldeck  and  Pyrmont  resides  during  the  water- 
ing season;  and  it  is  much  frequented,  partic- 
ularly by  the  aristocracy  of  Germany;  'from 
10,000  to  20,000  visitors  are  here  annually.  One 
of  the  curiosities  of  the  place  is  the  Dunsthohle 
or  gps  grotto,  which  emits  vapors  similar  in  na- 
ture and  effect  to  those  of  the  Grotto  del  Cane  in 
Italy.    Pop.   (permanent)    1,500. 

Pyrochlore,  a  dark  brown,  resinous  min- 
eral of  complex  composition,  essentially  a  ce- 
rium and  calcium  niobate,  but  of  interest  be- 
cause containing  also  thorium  and  uranium.  It 
occurs  in  octahedrons  in  Norway  and  Russia. 

Pyrogallic  Acid,  Pyrogallol,  Tri-o:^-ben- 
zene,  C>Ha(OH)3,  is  produced  by  action  of 
heat  on  gallic  acid,  carbon  dioxide  being  elimi- 
nated in  the  process.  Fine  colorless  needles  or 
plates,  readily  soluble  in  water,  less  so  in  alco- 
hol or  ether,  melting  point  132°  C.  Valuable 
because  of  its  great  affinity  for  oxygen,  its 
alkaline  solution  is  used  to  absorb  oxygen  in 
gas  analysis.  It  is  used  extensively  as  a  photo- 
graphic developer,  but  has  the  disagreeable  power 
of  darkening  the  skin.  It  forms  a  number  of 
derivatives,  some  being  valuable  dyestuffs. 

Pyrog'raphy,  from  irOp,  fire,  and  ypd,<f>tif, 
to  write,  literally  to  write  by  fire.  A  method 
of  making  impressions  on  wood,  leather,  etc., 
by  means  of  heated  metallic  instruments.  The 
art  was  early  practised  by  the  Egyptians  who 
used  crude  iron  bars  that  had  been  previously 
heated  in  fire.  The  modern  form  of  this  kind 
of  apparatus  consists  of  a  tube  about  six  inches 
in  length  and  about  half  an  inch  in  diameter 
provided  at  its  lower  extremity  with  a  screw- 
cap  and  a  small  support.  At  the  other  end 
there  b  a  rod  to  which  the  drawing  point  is  af- 
fixed.   For  the  formation  of  the  combustible  gas 


and  heating  of  the  rod  sulphuric  ether  is  usually 
employed.  The  g^s  when  generated  is  forced 
to  the  metallic  point  by  means  of  air  pressure 
and  after  the  flame  has  been  regulated  a  person 
may  work  for  two  consecutive  hours  at  an  ex- 
pense of  about  one  half  cent  per  hour.  The 
vapors  disengage  themselves  constantly  and  feed 
the  small  flame  which  is  barely  perceptible.  The 
heat  is  always  uniform,  and  even  on  leather  a 
sure  and  sharp  execution  of  the  design  is  pos- 
sible. The  effects  produced  by  the  pyrograph  are 
equal  in  many  respects  to  the  fine  crayon  draw- 
ings, and  when  colored  and  varnished  present 
a  very  pleasing  effect.  The  finest  and  most 
delicate  lines  can  be  drawn  and  there  is  no  dan- 
ger of  burning  holes  in  the  material.  The  right  ' 
hand  being  engaged  in  the  execution  of  the  piece 
to  be  ornamented  leaves  the  left  free  to  turn  the 
object  in  any  desired  position  while  the  work  is 
in  progress. 

From  a  commercial  standpoint,  work  in 
pyrography  offecs  very  good  returns.  It  is 
taught  in  most  of  the  trade  schools,  and  by 
many  private  masters,  and  those  who  apply 
themselves  systematically  may  use  their  accom- 
plishment with  profit.  Apart  from  the  artistic 
and  financial  interest  the  work  has  a  substance 
and  lastingness  about  it  that  makes  it  seem 
worth  while  to  master. 

Pyrolig'neous  Acid,  impure  acetic  acid  pro- 
duced as  one  of  the  volatile  products  of  the 
destructive  distillation  of  wood.  The  wood  is 
slowly  heated  in  large  iron  retorts  or  ovens  so 
arranged  that  the  volatile  products  may  be  con- 
densed and  gathered.  The  watery  portion  con- 
tains wood  alcohol  and  acetic  acid  mixed  with 
small  amounts  of  such  impurities  as  carbolic 
acid,  creosote,  and  the  like.  On  redistillation 
the  wood  alcohol  passes  over  first,  leaving  the 
impure  acetic  acid  or  p^roligneous  acid  in  the 
retort.  This  may  be  purified  (see  Acetic  Acid) 
or  used  as  such  for  various  purposes  such  as  the 
impregnation  of  wood  to  prevent  decay,  etc. 

Pyrolu'site,  the  most  important  ore  of 
manganese.  It  is  a  black  or  gray  mineral  of 
brilliant  metallic  lustre.  It  is  distinguished  from 
manganite  and  polianite,  which  it  much  resem- 
bles, by  being  so  soft  (hardness  2  to  2.5)  as  read- 
ily to  soil  the  fingers.  Its  black  streak  further 
separates  it  from  manganite.  While  its  crystal- 
lization is  orthorhombic,  it  is  usually  massive  or 
radiating-columnar.  Chemically  it  is  manganese 
dioxide,  MnOj.  It  has  long  been  used  in  the 
manufacture  of  chlorine  and  oxygen,  and  in 
decolorizing  glass;  its  present  most  important 
use  is  in  the  preparation  of  manganese-steel.  It 
occurs  abundantly  in  Thuringia  and  elsewhere  in 
central  Europe,  also  in  Nova  Scotia  and  Brazil. 
In  the  United  States  it  is  mined  in  Virginia, 
(jeorgia  and  Arkansas. 

Pyroma'nia,  incendiary  monomania,  a 
form  of  insanity  characterized  by  an  irresistible 
desire  to  destroy  by  fire.  In  most  forms  of  men- 
tal disease  self-control  is  lost,  but  in  pyromania 
the  loss  of  the  power  of  inhibition  is  the  chief 
symptom;  hence  the  affection  is  sometimes 
spoken  of  as  a  form  of  inhibitory  insanity. 

Pyrom'eter,  an  instrument  for  measuring 
temperatures  higher  than  the  boiling-point  of 
mercury  (350°  C.).  Regnault  and  other  careful 
experimenters  employed  the  expansion  of  air  and 
vapors  in  measuring  high  temperatures.    These 
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Dyrometers  can  only  be  used  in  a  laboratory; 
for  use  in  a  manufactory  less  accurate  methods 
of  measurement  have  to  be  employed.  In  Wedg- 
wood's pyrometer  (1782)  it  was  assumed  that 
diy  clay,  when  exposed  to  heat,  contracted  regu- 
larly, and  the  instrument  was  constructed  on  this 
principle;  but  it  is  now  known  to  be  untrust- 
worthy. An  instrument  in  which  the  expansion 
of  a  metal  bar  (generally  of  platinum)  was  mag- 
nified by  means  of  levers  has  often  been  em- 
ployed to  measure  the  temperature  of  a  furnace. 
Morveau,  Brongniart,  and  Daniell  invented  in- 
struments on  this  principle.  The  thermo-electric 
law  of  Tait  may  be  used  to  calculate  the  temper- 
ature to  which  a  junction  of  copper  and  iron  has 
been  subjected,  the  electric  current  produced 
being  measured  by  a  galvanometer.  In  this  way 
high  temperatures  have  been  measured  with  con- 
siderable accuracy.  By  Siemens'  method  tem- 
peratures are_  measured  by  observing  the  in- 
creased electric  resistance  of  a  platinum  wire 
when  heated,  two  coils  of  the  same  kind  of  wire 
being  prepared  so  as  to  have  equal  resistances 
at  the  same  temperature,  their  ends  connected  by 
rather  long  thick  copper  wires,  and  the  current 
from  a  constant  battery  passing  through  them 
measured  by  means  of  a  galvanometer.  One  of 
the  coils  is  kept  at  a  known  temperature,  the 
other  has  the  temperature  which  it  is  desired  to 
measure.    The    law    discovered   by    Siemens^ 

,  R=«/r+^-|-7 
where  R  is  the  resistance  at  the  absolute  tem- 
perature T,  and  where  a,  |S  and  y  are  certain 
numbers,  enables  the  temperature  to  be  calcu- 
lated. Pouillet  determined  the  following  tem- 
peratures by  means  of  an  air-thermometer. 
They  correspond  to  the  stages  of  incandescence 
of  a  metal  bar. 

Incipient    red-heat    535*  C. 

Dull    red    700° 

Cherry    red    900* 

Dark  orange   i  too* 

White    1300* 

Dazzling  white   1500° 

Pyromor'phite,  a  mineral  occurring  in 
hexagonal  ciystals,  often  cavernous  and  barrel- 
shaped,  or  in  curious  nearly  parallel  groups 
tapering  to  a  point.  It  is  a  lead  phosphate  and 
chloride  and  occasionally  occurs  in  sufficient 
quantities  to  be  an  important  lead  ore.  Its  hard- 
ness is  3.5  to  4,  specific  gravity,  6.5  to  7.1,  color 
commonly  green,  yellow  or  brown,  lustre  resin- 
ous. Its  most  notable  occurrences  are  Ems, 
Germany;  Cumberland,  England;  Broken  Hill, 
New  South  Wales,  and  in  the  United  States  for- 
merly at  Phcenixville,  Pa. 

Pyrope,  or  Bohemian  Garnet,  a  fine  dark- 
red  variety  of  garnet,  often  called  "precious  gar- 
net* because  of  its  extensive  use  as  a  gem. 
Peridotite,  or  serpentine  derived  from  it,  is  the 
usual  matrix  of  pyrope  in  Bohemia  and  in  Kim- 
berley.  South  Africa,  but  more  commonly  it 
occurs  as  rounded  pebbles  loose  in  the  sands,  as 
in  the  ant-hills  of  the  Navajo  Reservation  in 
Arizona.  It  is  often  incorrectly  called  "ruby.* 
See  Cakbuncle. 

P/rophone,  a  musical  instrument,  in  which 
me  various  notes  are  produced  by  the  Duming  of 
hydrogen  gas  within  glass  tubes  of  various  sizes 
and  lengths.  It  is  also  called  a  flame-organ,  and 
^  invented  about  1875  by  a  Frenchman  called 
Kastner. 


Pyrophyllite,  or  Pencil  Stone,  a  mineral  oi 
soapy  feel,  the  compact  form  of  which  is  exten- 
sively mined  in  North  Carolina  as  soapstone. 
Its  uses  are  the  same  as  those  of  the  related  min- 
eral talc  (q.v.).  Some  of  the  algamatolite  used 
by  the  Chinese  for  carving  into  pagodas  and 
images  is  pyrophyllite.  The  mineral  is  usually 
found  in  coarse  lamellar  radiations,  occurring 
thus  in  fine  specimens  in  Switzerland,  Georgia, 
North  Carolina  and  California.  Chemically,  it 
is  a  hydrous  aluminium  silicate. 

Py'roscope,  an  instrument  for  measuring 
the  intensity  of  heat  radiating  from  a  hot  body, 
or  the  frigorific  influence  of  a  cold  body.  It  is 
constructed  on  the  same  plan  as  a  differential 
thermometer, 

Pyro'sis,  or  Waterbrash,  a  disorder  of  the 
stomach  attended  with  a  sensation  of  burning  in 
the  epigastrium,  commonly_  called  heartburn, 
accompanied  with  an  eructation  of  watery  fluid, 
usually  insipid,  but  Sometimes  acrid.  See  Dys- 
pepsia. 

Pyrotech'nics,  a  term  applied  to  the  com- 
position, structure,  and  use  of  fire-works.  The 
mgredients  are  nitre,  sulphur,  and  charcoal, 
together  with  filings  of  iron,  steel,  copper,  zinc, 
and  resin,  camphor,  lycopodium,  etc.  Gunpow- 
der is  used  either  in  grain,  half  crushed,  or  finely 
ground,  according  to  the  desired  effect.  The 
proportions  of  the  materials  differ  very  much  in 
different  fire-works,  and  the  utmost  care  and 
precaution  are  necessary  in  the  manufacture. 
Lampblack  produces  a  very  red  color  with  gun- 
powder, and  a  pink  with  nitre  in  excess.  It 
serves  for  making  golden  showers ;  yellow  mica- 
ceous sand  serves  for  the  same  purpose.  Verdi- 
gris imparts  a  pale  green,  sulphate  of  copper  and 
sal-ammoniac  a  palm-tree  green.  Camphor  pro- 
duces a  very  white  flame,  with  aromatic  per- 
fumes, which  mask  the  bad  smell  of  the  other 
ingredients ;  benzoin  and  storax  are  also  used  on 
account  of  their  agreeable  odor.  Lycopodium, 
which  is  often  used  in  the  manufacture  of  stage- 
lightning,  bums  with  a  rose  color  and  a  magnifi- 
cent flame.  Sky-rockets,  an  important  feature  of 
pyrotechnics,  will  be  found  fully  described  in  the 
article  Projectiles. 

Py'roxene,  a  mineral  formed  commonly 
in  crystalline  limestone  or  dolomite,  in  serpentine 
and  in  rocks  of  volcanic  origin.  Less  abundant 
in  granitic  rocks  and  metamorphic  schists.  Crys- 
talline form,  monoclinic.  Brittle.  Hardness, 
5  to  6.  Specific  gravity,  3.2  to  3.6.  Of  a  vitreous 
or  resinous  lustre.  Color  is  usually  some  dull 
shade  of  green,  but  may  vary  to  nearly  colorless 
or  to  brownish  back.  Composition,  a  metasili- 
cate,  RLiOt,  where  R  is  Ca,  Mg,  Fe,  sometimes 
Mu  or  Zn,  rarely  the  alkali  metals.  Important 
varieties  of  pyroxene  are  diopside,  hedenberg- 
ite,  schefferite,  augite.  Pyroxene  is  one  of  the 
most  important  of  the  rock-forming  minerals 
being  an  essential  constituent  of  basalt,  diabase 
trachyte,  syenite,  gabbro,  pyroxenite  and  many 
other  rocks.  It  is  thus  widely  distributed  in  all 
parts  of  the  world.  Especially  fine  crystals  occur 
in  the  Piedmont,  in  Sweden,  northern  New  York 
and  southern  Canada,  and  in  New  Jersey. 

Pyroxene  Group,  a  name  given  to  a  group 
of  minerals  of  which  the  mineral  pyroxeneis 
an  important  member.  Composition,  simple  sili- 
cates of  the  type  RSiO.  where  R  is  Ca,  Mg,  Fe, 
sometimes  Mu,  or  Zn,  or  compound  silicates  ot 
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the  types  R"  (FeAI).SiO.  or  R'Al  (SiO.)fc  While 
the  species  included  in  the  pyroxene  group  be- 
long to  three  distinct  crystal  systems  —  ortho- 
rhombic,  monoclinic,  and  triclinic  —  they  all 
have  a  prismatic  angle  of  87°,  parallel  to  which 
cleavage  is  usually  eminent.  They  are  distin- 
guished further  by  their  optical  properties.  The 
most  important  species  in  the  pyroxene  group 
are  enstatite,  hjrpersthene,  pyroxene,  acmite, 
spodumene,  wollastonite,  pectolite,  and  rho- 
donite. 

Pjrrox'ylin.     See  Gun-cotton. 

Pyrrhic  (pirik)  Dance,  a  famous  war- 
dance  of  antiquity.  It  was  danced  to  the  sound 
of  the  flute,  and  its  time  was  very  quick  and 
light.  It  was  introduced  into  the  Roman  public 
games  by  Julius  Oesar,  and  was  danced  by  male 
and  female  dancers,  having  much  of  a  dramatic 
character.  In  the  mountainous  districts  of  Thes- 
saly  and  Macedonia  a  dance  called  the  Romaika, 
which  is  supposed  to  be  a  modem  relic  of  the 
P)rrrhic  dance,  is  performed  by  men  armed  with 
muskets  and  swords. 

Pyrrhic  Victory,  so  called  from  the  defeat 
of  the  Romans  at  Asculum  279  b.c  by  Pyrrhus, 
whose  losses  however  were  so  heavy  that  the 
term  has  become  proverbial  for  a  fruitless  vic- 
tory. 

Pyrrho,  plr'6,  Greek  philosopher:  b.  Elis 
about  376  B.C ;  d.  about  270  ac.  He  was  a 
pupil  of  the  Democritean  philosopher  Anaxar- 
chus  of  Abdera,  whom  he  accompanied  to  India 
in  the  train  of  Alexander  the  Great  During 
this  journey  he  became  acquainted  with  the  doc- 
trines of  the  Brahmans,  Magi,  and  other  eastern 
philosophers.  His  doubts  concerning  positive 
knowledge  were  strengthened  as  he  proceeded  in 
his  studies,  until  at  length  he  came  to  hold  all 
knowledge  uncertain,  and  considered  virtue  alone 
as  valuable.  In  all  disputes  his  answer  to  his 
opponents  was,  "What  you  say  may,  or  may  not, 
be  true ;  I  cannot  decide,"  and  he  taught  in  his 
school  that  truth  could  not  be  attained,  and  that 
we  must  be  content  to  suspend  our  judgment 
on  all  subjects.  He  spent  much  of  his  life  in 
solitude,  and  by  abstaining  from  all  decided 
opinions  concerning  moral  and  physical  phenom- 
ena, endeavored  to  attain  a  state  of  tranquillity 
unaffected  by  fear,  joy,  or  sorrow.^  His  country- 
men, the  Abderites,  made  him  high-priest,  and 
exempted  all  philosophers  from  the  pa)Tnent  of 
taxes.  The  Athenians  erected  a  statue  in  honor 
of  him,  and  his  countrymen  raised  a.  monument 
to  his  memory.  His  skepticism  is  easily  ac- 
counted for.  His  master,  Democritus,  held  that 
except  the  immediate  elements  of  bodies  (atoms) 
nothing  was  real,  and  that  all  perception  was 
subjective.  He  was  confirmed  m  these  views 
by  the  doctrines  of  Socrates,  to  whom,  in  his 
character,  he  bore  great  resemblance,  and  his 
skepticism  is  allied  to  the  irony  of  that  philos- 
opher. Led  by  his  temperament  and  manner  of 
life  to  esteem  uninterrupted  tranquillity  the 
great  object  of  all  philosophy,  believing  that 
nothing  tended  so  much  to  destroy  this  quiet  as 
the  interminable  disputes  of  the  schools  of  the 
dogmatists,  and  that  uncertainty  was  increased 
by  their  contentions,  he  determined  to  seek  in 
some  other  way  the  peace  which  he  despaired 
of  finding  in  dogmatical  philosophy.  A  disposi- 
tion to  doubt  is  often  called,  from  this  philos- 
opher, Pyrrhonism. 


Pyrrbonists.     See  Reugious  Sects. 
I^rrrhotite,  pir'6-tit,  or  Magnetic  Pyrites, 

a  metallic  mineral,  in  composition  an  iron  sul- 
phide, probably  FeuSu,  differing  from  common 
iron  pyrites,  FeS.,  in  percentage  composition,  in 
being  attracted  by  the  magnet,  in  its  bronze 
color,  inferior  hardness  (3.5  to  4.5),  and  specific 
gravity  (4.6).  It  rarely  crystallizes  in  hex- 
agonal, tabular  crystals;  usuall]r  it  occurs  mas- 
sive. Though  pyrrhotite  contains  over  60  per 
cent  of  iron  and  nearly  40  per  cent  of  sulphur, 
it  is  only  very  recently  that  it  has  been  re- 
garded as  of  any  value  for  these  ingredients. 
Its  commercial  value  was  due  entirely  to  the 
occasional  presence  as  an  impurity  of  varying 
percentages  of  nickel.  Formerly  the  deposits  of 
nickeliferous  pyrrhotite  at  the  Gap  Mine,  Penn- 
sylvania, were  extensively  worked,  but  the  far 
richerand  more  extensive  deposits  at  Sudbury, 
Ontario,  are  now  the  chief  sources  of  nickel. 
Enormous  beds  of  copper-bearing  pyrrhotite, 
nearly  free  from  nickel,  are  successfully  worked 
in  Vermont  Choice  crystallized  specimens  are 
found  in  Austria,  Brazil,  and  at  Tilly  Foster, 
New  York. 

Pyixbus,  pir'us,  Greek  military  leader,  king 
of  Epirus:  b.  about  318  B.C.;  d.  Argos  272  B.C 
He  was  the  son  of  .lEacides,  vj-ho  traced  his 
descent  from  Pyrrhus,  son  of  Achilles.  He  spent 
an  _  eventful  youth,  regained  the  throne  from 
which  his  father  had  been  deposed,  and  was  him- 
self expelled  several  years  later.  He  became 
the  friend  of  Demetrius  Poliorcetes,  whom  he 
accompanied  on  the  fatal  campaign  closed  by 
the  battle  of  Ipsus  (301  B.C.),  then  proceeded  to 
Egypt  as  hostage  for  Demetrius,  and  there  mar- 
ried Antigone,  daughter  of  Queen  Berenice. 
With  the  aid  of  Ptolemy  Soter  he  recovered  his 
kingdom  (296),  agreeing  to  share  the  sovereignty 
with  Neoptolemus,  who  had  been  king  since  his 
expulsion,  but  soon  after  put  his  colleague  to 
death,  and  succeeded  by  courage,  affability,  and 
generosity  in  gaining  the  admiration  of  his  sol- 
diers and  people.  He  temporarily  conquered 
Macedonia  and  in  280  went  to  southern  Italy  at 
the  head  of  a  large  army  to  assist  the  Tarantines 
against  the  Romans.  Near  Heraclea,  on  the 
Siris,  the  consul  M.  Valerius  Lsevinus  was  de- 
feated by  Pyrrhus,  whose  elephants  played  an 
important  part  in  the  conflict.  Another  battle 
was  won,  but  his  loss  led  Pyrrhus  to  say,  'An- 
other such  victory  and  I  must  return  to  Epirus 
alone.*  He  made  proposals  of  peace  to  the 
senate,  which  were  rejected.  After  having  ap- 
proached within  24  miles  of  Rome  he  returned 
to  Tarentum.  In  279  he  again  defeated  the  Ro- 
mans, but  was  glad  to  accept  the  offered  truce, 
and  passed  with  his  army  into  Sicily,  where  he 
assisted  the  Greeks  against  the  Carthaginians. 
At  first  he  met  with  brilliant  success;  but  his 
attack  upon  Lilybaeum  failed.  The  war  ended 
in  the  following  year  with  the  total  defeat  of 
Pyrrhus  by  the  Romans  under  Curius  Dentatus, 
near  Beneventum.  On  this  occasion  the  famous 
elephants  of  Pyrrhus  rushed  back  upon  his  own 
army  and  contributed  to  his  loss.  He  reached 
Epirus  with  a  small  remnant  of  his  once  splendid 
army.  Nothing  daunted,  he  again  invaded  Mace- 
donia, and  became  jts  king  a  second  time.  He 
afterward  turned  his  arms  against  Sparta,  but 
was  driven  from  before  the  walls  of  that  city. 
In  a  night  attack  made  upon  Argos  he  was 
stunned  by  a  tile  thrown  by  a  woman  from  a 
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house-top,  and  being  recognized  by  the  enemy's 
soldiers  was  slain. 

Py'nw,  or  Pirns,  a  genus  of  fruit-bearing 
shrubs  and  trees  of  the  rose  family.  There  are 
about  40  species,  natives  of  the  northern  hemi- 
sphere and  especially  of  the  cool  temperate 
{arts.  They  have  usually  simple  leaves,  clusters 
of  showy  white,  pinkish  or  bluish  flowers  after 
the  leaves  appear,  and  fleshy  fruits  (potees). 
Horticulturally  this  is  one  of  the  most  important 
of  plant  genera,  since  it  includes  the  apple,  pear, 
quince,  and  medlar  (qq.v.).  The  last  two,  how- 
ever, are  often  separated  into  distinct  genera. 
Some  of  the  species,  as  crab  apples,  are  culti- 
vated for  ornament. 

Pythagoras,  pi-thag'6-ras,  Greek  philos- 
opher :  b.  Samos  about  582  'b.c  ;  d.  about  507. 
His  father,  Mnesarchos,  was  a  merchant  (prob- 
ably of  Tyre  or  some  other  Phcenician  city) 
who  traded  with  Samos,  where  he  received  the 
ri^ts  of  citizenship,  and  settled  with  his  family. 
The  biography  of  Pythagoras  is  mingled  with 
many  fables.  He  received  his  first  instruction 
from  Creophilus  in  his  native  city.  He  then 
went  to  the  island  of  Scyros,  and  was  a  scholar 
of  Pherecydes  till  the  death  of  the  latter ;  others 
make  him  also  a  scholar  of  Thales  and  Anaxi- 
mander.  lamblichus  says  that  Pythagoras,  dur- 
ing his  journey  to  Egypt,  spent  some  time  in 
Phoenicia  in  intercourse  with  the  successors  of 
Moschus,  and  other  priests  of  the  country,  by 
whom  he  was  initiated  into  their  mysteries,  and 
that  he  traveled  through  various  parts  of  Syria 
in  order  to  become  acquainted  with  the  most 
important  religious  usages  and  doctrines.  He 
is  said  to  have  been  recommended  by  Poly- 
crates,  king  of  Samos,  to  the  Egyptian  king 
Amasis.  In  Egypt  he  became  acquamted  with 
the  whole  range  of  Egyptian  learning.  He  re- 
mained in  Memphis  and  Thebes  22  years,  and 
was  in  Egypt  when  that  country  was  conquered 
by  Cambyses.  Like  many  others  of  the  sages  in 
that  kingdom,  he  was  carried  captive  to  Babylon, 
where  he  conversed  with  the  Persian  and  Chal- 
daean  Magi;  and  traveled  as  far  as  India,  and 
visited  the  Gymnosophists.  After  his  return  he 
opened  a  school  at  Samos,  in  which  he  taught 
his  doctrines  in  a  symbolic  form,  in  imitation  of 
the  Egyptians.  He  also  visited  Crete,  where 
the  priests  of  Cybele  took  him  to  the  caverns 
of  Ida,  in  which  Jupiter  had  been  cradled.  Here 
he  met  Epimenides,  whom  he  initiated  into  the 
sacred  mysteries  of  the  Greeks.  From  Crete  he 
went  to  Sparta  and  Elis,  and  from  thence  to 
Phlius,  where,  being  asked  by  King  Leon  what 
was  his  profession,  he  replied  that  he  was  a 
philosopher  (or  lover  of  wisdom),  declaring 
that  the  name  of  sage  (sophos)  belonged  solely 
to  the  Divinity.  With  augmented  knowledge  he 
returned  home,  where  he  now  founded  a  philo- 
sophical school  with  great  success.  He  laid 
cUim  to  supernatural  powers,  and  his  extraor- 
dinary qualities  gained  over  great  numbers  of 
the  noble  and  wealthy  classes.  Three  hundred 
of  these  were  formed  into  a  select  fraternity  or 
order,  which  has  been  frequently  compared  with 
the  still  more  famous  order  founded  by  Loyola 
m  modem  times.  The  members  were  bound 
by  a  vow  to  Pythagoras  and  each  other,  for 
the  purpose  of  cultivating  the  religious  rites 
»nd  ascetic  observances  of  their  master,  and  of 
studying  his  system  of  philosophy.  They  thus 
formed  at  once  a  philosophical  school  and  a  re- 
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ligious  order,  which  in  time  assumed  the  char- 
acter and  exercised  the  influence  of  a  political 
association  also.  This  influence,  which  became 
very  considerable,  was  constantly  exerted  in  the 
interest  of  the  aristocratic  party._  The  demo- 
cratic par^  (perhaps,  also,  at  times,  an  un- 
friendly aristocratic  faction)  reacted  against  the 
growing  power  of  the  order.  At  the  head  of 
this  opposition  party  in  Crotona  was  Cylon,  a 
rich  and  respectable  citizen,  whose  enmity 
Pythagoras  had  excited  by  refusing  to  receive 
him  among  his  scholars.  In  revenge  Cylon  once 
attacked  the  house  of  MilOj  where  a  number  of 
Pythagoreans  were  assembled,  surrounded  it 
with  his  partisans,  and  set  it  on  fire.  Forty  per- 
sons perished,  and  but  few  escaped.  Pythagoras 
was  probably  not  in  the  house.  Other  authori- 
ties set  down  this  event  long  after  the  death  of 
Pythagoras,  who,  they  say,  was  simply  banished 
by  Cylon  to  Metapontum.  He  fled  to  the  Lo- 
crians,  and  when  these  refused  to  receive  him, 
to  Metapontum,  where,  according  to  tradition, 
he  perished  from  hunger.  Consult:  Lewes, 
^Biographical  History  of  Philosophy' ;  Grote, 
•History  of  Greece' ;  Zeller,  *Pre-Socratic 
Sctools.' 

Pythagoras  of  Rhegium,  rS'jt-um,  Greek 
sculptor :  b.  Samos  toward  the  end  of  the  5th 
century  before  Christ  He  was  noted  for  his 
skill  in  giving  the  finest  and  justest  proportions 
to  his  statues  which  often  represented  the  human 
body  in  attitudes  most  difficult  to  represent. 
Such  were  his  'Limping  Philoctetes'  (in 
bronze) ;  his  'Apollo  in  Combat  with  the  Drag- 
on' ;  his  'Duel  of  Eteocles  and  Polynices' ; 
'Europa  and  the  Bull.'  His  favorite  subjects 
were  victors  in  the  public  games,  and  it  was 
his  habit  as  an  artist  to  elaborate  the  details 
of  his  figures ;  he  was  learned  as  an  anatomist 
and  in  his  statues  the  hair,  sinews,  and  even 
veins  were  represented  with  life-like  distinctness 
and  individuality. 

Pythagore'an  Theorem,  the  47th  proposi- 
tion of  the  first  book  of  Euclid's  Elements, 
which  shows  that  in  any  right-angled  triangle 
the  square  on  the  hjrpotenuse  is  equal  to  the 
sum  of  the  squares  on  the  other  two  sides. 

_  Pythagore'anism,  the  philosophical  doc- 
trine of  the  Pythagoreans,  or  followers  of 
Pythagoras  (q.v.).  The  system  of  the  Pytha- 
goreans was_  comprehensive  and  included  a 
theory^  of  being,  that  is,  a  metaphysic ;  a  cos- 
mological  theory;  and  a  mathematical  theory. 

Pythagorean  Metaphysics. —  The  Pythago- 
reans taught  that  the  essence  of  all  things  was 
number;  that  everything  in  its  final  analysis 
could  be  resolved  into  number.  This  statement, 
which  is  recorded  in  Aristotle's  Metaphysics, 
where  he  is  enumerating  the  Greek  schools  of 
philosophy,  has  occasioned  much  dispute.  _  We 
may  perhaps  see  in  this  doctrine  the  basis  of 
the  10  antitheses  of  Pythagorean  teaching,  espe- 
cialljr  that  of  the  opposites,  odd  and  even,  the 
definite  and  indefinite,  which  are  placed  first  in 
the  list.  Number  was  also  an  idea  in  which 
these  opposites  _  were  each  included,  and  was 
therefore  sometimes  spoken  of  as  harmony.  But 
other  interpretations  of  the  Pythagorean  num- 
ber make  unity  and  duality  as  the  root  notion, 
and  pronounce  that  these  terms  may  be  reduced 
to  the  opposition  of  the  spiritual  and  corporeal, 
of  form  and  substance,  of  the  Supreme  Being 
and  the  material  world.    The  Deity  is  the  one^ 
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the  Original  Unity,  the  Infinite,  out  of  which 
all  finite  things  have  come.  The  opposition 
between  the  limited  or  finite,  and  the  unlimited 
or  infinite  is  by  some  philosophers  regarded  as 
the  fundamental  idea  in  the  Pythagorean  num- 
ber. It  is  possible  that  the  doctrine  was  from 
the_  first  propounded  as  a  vague  generalization 
which  might  be  and  was  interpreted  in  different 
ways  by  different  members  of  the  school.  It  is 
evident  that  nothing  can  exist  without  number, 
as  is  stated  in  the  apocryphal  Book  of  Wis- 
dom, in  some  respects  a  product  of  Alexandrian 
Neo-Pythagoreanism.  The  numbers  themselves 
are  divisible  into  odd  and  even,  and  thus  sug- 
gesting the  contrast  between  the  limited  and 
unlimited,  the  conditioned  and  the  unconditioned, 
the  relative  and  the  absolute,  matter  and  spirit, 
man  and  God.  On  the  other  hand,  it  is  pos- 
sible that  the  Pythagorean  number  was  not 
arithmetical  but  geometrical.    The  great  disci- 

§le  of  Pythagoras  in  the  time  of  Socrates  was 
'hilolaus,  but  of  the  writings  in  which  he 
expounded  his  views  only  fragments  survive, 
and  these  are  of  doubtful  authenticity.  Philo- 
laus  may  have  been  under  the  influence  of 
Democritus,  and  his  theop'  of  number  have  been 
based  on  geometrical  axioms,  and  the  intervals 
in  the  sounds  struck  from  the  seven-stringed 
Ijrre.  Probably  he  was  an  atomist.  The  indi- 
vidual atom  would  in  that  case  represent  to 
him  a  material  spatial  point,  two  of  which  made 
a  line,  three  a  surface,  four  a  solid;  of  these 
solids,  represented  always  by  even  numbers,  the 
constituents  of  earth  were  cubical ;  those  of  fire 
tetrahedral,  those  of  water  icosahedral,  etc.  From 
the  use  of  numbers  as  the  ontological  basis  of 
things  the  passage  was  easy  enough  to  the  wild 
and  fanciful  application  of  them  as  mere  sym- 
bols. Thus  the  later  Pythagoreans  made  the 
soul  correspond  with  the  number  six,  while 
seven  was  the  counterpart  of  reason  and  health. 
The  imagination  here  ste()i>ed  in  and  with 
curious  ingenuity  labored  to  give  a  rational  basis 
to  these  axioms.  Hence  the  famous  oppositions 
of  this  philosophical  sect;  namely  (i)  limited 
and  unlimited;  (2)  even  and  odd;  (3)  one  and 
many;  (4)  right  and  left;  (s)  male  and  fe- 
male; (6)  rest  and  motion;  (7)  straight  and 
crooked;  (8)  light  and  darkness;  (9)  good  and 
evil;  (10)  square  and  rectangle.  It  will  be  per- 
ceived that  in  these  oppositions  the  idea  of  com- 
pleteness, as  represented  by  an  even  number, 
and  incompleteness  by  an  odd  number  is  the 
ruling  element,  and  in  the  idea  of  incompleteness 
is  implied  the  potentiality  of  indefinite  exten- 
sion, multiplication,  or  variation. 

Pythagorean  Cosmology. —  Pythagoras,  or  at 
least  the  P)rthagoreans,  had  some  vague  idea  of 
a  heliocentric  solar  system.  They  taught  that 
the  universe  had  as  its  centre  a  fire  round  which 
the  earth  and  stars  revolved.  This  central  fire 
was  not  identified  with  the  sun;  the  stars  were 
luminous  from  reflecting  its  light  They 
taught  that  this  fire  was  not  visible  from  the 
earth ;  that  there  was  a  counter  earth  which 
made  up  with  the  five  known  planets,  the  fixed 
stars,  sun,  and  moon  10  celestial  phenomena. 
The  distance  of  the  spheres  from  the  central 
fire  was  determined  according  to  simple  nu- 
merical relationships.  The  harmony  of  the 
spheres  was  a  melodious  sound  resulting  from 
the  revolution  of  the  heavenly  bodiis  in  ac- 
cord^nce  with  the  intervals  of  their  distance 
fr^m  th<;  central  fire.    The  Pythagoreans  dis- 


covered the  connection  between  the  length  of 
the  string  in  a  lyre  and  the  character  of  the 
note  which  was  sounded  on  percussion.  They 
taught  the  transmigration  of  souls. 

Pythagorean  Geometry. —  The  Ionic  school 
of  Greek  philosophy  imported  geometry  from 
Egypt  into  the  Greek  world  of  intellectual  ac- 
tivity. Its  early  development  in  Europe  wa« 
mainly  due  tothe  followers  of  Pythagoras,  who 
himself  enunciated  the  theorem  now  known  as 
the  47th  proposition  of  the  first  book  of  Euclid. 
The  three  proportions,  arithmetical,  geometrical, 
and  harmonical  were  known  to  them  and  the 
so-called  most  perfect  proportions,  such  as  6 : 8  = 
9:12,  were  familiar  to  them,  having  been  intro- 
duced into  Greece  by  Pythagoras  who  learned 
it  from  its  inventors  the  Babylonians. 

P^theas,  pith'e-as,  _  Greek  navigator:  b. 
Massilia  (Marseilles)  in  the  4th  century  b.c 
He  made  two  voyages  of  discovery  along  the 
western  coast  of  Europe  from  Gibraltar  to  Ice- 
land. The  first  voyage  extended  along  the  west- 
ern coast  of  Europe,  through  the  English  Chan- 
nel, and_  after  somewhat  extensive  explorations 
in  Britain  he  proceeded  northward  and  reached 
Thule,  which  seems  identical  with  Iceland. 
Here  he  was  deterred  from  farther  advance  by 
dense  fogs  and  considered  himself  to  have 
reached  the  point  where  the  earth  ended.  He 
described  the  fog  as  a  molluscous  substance,  in 
which  earth,  air,  and  sea  mingled  and  in  which 
the  universe  was  suspended.  His  second  voyage 
seems  to  have  extended  along  the  coast  of  Den- 
mark and  to  the  Baltic.  His  accounts  of  his 
voyages  were  received  as  fables  by  the  ancients, 
and,  though  celebrated  as  a  navigator  and  mathe- 
matician, little  is  known  of  him  excepting 
through  the  brief  and  adverse  criticism  of  later 
writers,  among  whom  are  Strabo  and  Pliny. 
His  accounts  were  without  doubt  in  the  main 
correct,  but  the  loss  of  his  works  makes  it  diffi- 
cult to  ascertain  his  real  status.  He  was  said 
to  have  been  the  first  to  determine  the  sun's 
meridian  altitude  at  Marseilles  at  the  summer 
solstice  by  means  of  a  gnomon.  The  scanty 
fragments  remaining  of  his  writings  were  pub- 
lished by  Arvedson  (1824). 

Pyth'ian  Games,  in  ancient  Greece,  a  name 
given  one  of  the  four  seasons  of  games,  insti- 
tuted in  early  times  in  honor  of  Apollo,  the  con- 
queror of  the  Python.  They  were  celebrated  in 
the  neighborhood  of  Delphi  (formerly  called 
Pytho),  in  the  Crissaean  fields,  which  for  this 
purpose  contained  a  hippodrome  or  race-course; 
a  stadjum  of  1,000  feet  in  length ;  and  a  theatre, 
in  which  the  musical  contests  took  place.  Ac- 
cording to  the  popular  mythological  legend  the 
Pythian  Games  were  instituted  by  Apollo  him- 
self._  They  seem  to  have  been  originally  only  a 
musical  contest,  which  consisted  in  singing  a 
hymn  to  the  Pythian  god.  Until  about  586  b.c 
they  were  under  the  management  of  the  Del- 
phians,  and  took  place  at  the  end  of  every 
eighth  year;  but  after  that  date  they  were  con- 
ducted by  the  Amphictyons,  and  were  celebrated 
at  the  end  of  every  fourth  year,  and  prizes  were 
added  for  flute-playing,  athletic  sports,  and  horse 
and  chariot  racing.  Eventually  contests  in 
tragedy  and  other  kinds  of  poetry,  painting, 
sculpture,  and  historical  narratives  were  intro- 
duced. At  first  the  prizes  were  silver  or  gold, 
but  afterward  they  consisted  of  the  laurel  wreath 
and  the  symbolic  palm-branch.    The  statues  of 
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the  victors  were  erected  in  the  Crisssean  plain. 
They  continued  to  be  celebrated,  it  is  believed, 
until  the  end  of  the  4th  century. 

Pytiiias,     pithl-as.       Sec     Damok 
Phintias. 

Pythias,    Knights   of.     See    Knights 
Pythias. 

Py'thon,  a  genus  of  serpents  included  in 
the  family  Boids,  and  the  popular  name  for  the 
sanK.  They  form  a  subfamily  (Pythonida) 
distinguished  from  the  true  boas  by  having  teeth 
in  the  premaxillary  bone,  a  pair  of  supraorbital 
bones,  and  the  ventral  plates  of  the  tail  mostly 
in  two  rows.  With  one  exception  all  the  py- 
thons belong  to  the  Old  World,  while  the  boas 
occur  in  both  hemispheres.  These  snakes  may 
possess  more  than  400  vertebrae,  and  P.  reticu- 
htus,  of  the  Malay  Islands,  and  P.  molurus,  of 
India  and  Ceylon,  may  attain  a  length  of  30  feet 
A  rudimentary  pelvis  and  traces  of  hinder  limbs 
exist  in  the  pythons,  these  structures  teminating 
externally  in  a  kind  of  hooked  claw,  which,  to- 
gether with  the  short  prehensile  tail,  adapt  them 
to  arboreal  habits. 

Although  destitute  of  any  venomous  quali- 
ties, these  snakes  are  greatly  dreaded  on  account 
of  tiieir  enormous  strength.  They  suspend  them- 
selves from  the  branches  of  trees,  generally  in 
the  neighborhood  of  water,  and  lie  in  vvait  ready 
to  pounce  upon  animals  which  come  to  drink. 
The  body  is  wound  round  the  victim,  which  is 
crushed  into  a  shapeless  mass  by  the  powerful 
constricting  folds  of  the  snake.  Greatly  exag- 
gerated stories  of  the  huge  bulk  which  these 
serpents  are  able  to  swallow  have  been  circu- 
lated, but  no  doubt  a  goat  or  sheep  can  readily 
be  disposed  of.  The  teeth  of  these  serpents  are 
simply  conical  recurved  structures,  which,  while 
useless  for  mastication,  will  tend  to  fix  and  re- 
tain the  prey  in  the  mouth,  and  prevent  its 
egress  during  the  movements  of  swallowing. 
The  jaws  may,  through  the  loose  and  disjointed 
arrangement  of  the  squamosal  and  quadrate 
bones,  be  very  widely  separated  from  the  skull, 
so  as  to  largely  increase  the  size  of  the  mouth 
from  above  downward ;  while  the  halves  of  the 
lower  jaw  being  but  loosely  connected  by  elastic 
ligaments,  the  cavity  of  the  mouth  can  thus  be 
greatly  enlarged  from  side  to  side  also.  The 
throat  is  also  exceedingly  distensible,  and  from 
a  consideration  of  the  foregoing  points  it  is 
easy  to  conceive  how  the  bodies  01  even  large 
animals  may  be  slowly  and  gradually  swal- 
lowed.   The  process  of  deglutition  once  begun 


is  largely  mechanical.  The  snake  neither  sees 
nor  tastes 'the  object,  and  the  mandibles  work 
back  and  forth  alternately  to  force  it  down  the 
throat,  and  largely  independently  of  the  snake's 
will.  Thus  a  number  of  cases  are  on  record  in 
which  blankets,  having  become  entangled  in  the 
teeth  of  large  serpents,  were  reluctantly  swal- 
lowed and  caused  their  death. 

Pythons  lay  numerous  eggs,  about  which  the 
female  coils  more  to  protect  than  to  incubate 
them.  This  habit  is  frequently  observed  in 
zoological  gardens.  The  African  pythons  rarely 
exceed  12  or  15  feet  Others  occur  in  Australia. 
The  only  American  representative  of  thJ  sub- 
family is  Loxocemus  bicolor,  of  Mexico  and 
Central  America.  Consult:  Bumpus,  'Standard 
Natural  History,>  Vol.  III.  (Boston,  1885) ; 
Boulanger,  'Fauna  of  British  India'  (London, 
1890).    See  Boa. 

Pyx,  anciently  any  casket  and  in  particular 
a  jewel-case.  The  present  significations  of  the 
word  are:  (i)  The  vessel,  of  gold  or  silver- 
gilt,  in  which,  in  Catholic  churches,  the  blessed 
sacrament  is  reserved ;  called  also  ciborium ;  and 
the  small  silver-gilt  vessel  in  which  the  host  is 
carried  to  the  sick  for  administration  at  their 
homes.  In  former  times  the  pyx  had  the  forn 
of  a  dove  and  was  suspended  above  the  altar; 
in  present  usage  it  is  reserved  in  the  tabernacle 
or  shrine  above  the  high  altar.  (2)  The  box  or 
chest  in  which,  at  the  English  mint,  specimens 
of  the  coinage  are  deposited,  to  be  tested  by  a 
jury  of  goldsmiths  about  once  in  three  years; 
this  test  is  called  the  "trial  of  the  pyx.» 

Pjrxie.  The  pyxie,  or  flowering  moss 
(Pyxidattthera  barbulata),  is  one  of  the  most 
beautiful  and  early-flowering  plants  of  the  moist 
sandy,  pine-barren  regions  of  New  Jersey  and 
North  Carolina.  It  is  found  only  in  certain 
localities  even  in  this  restricted  district  but  is 
abundant  in  its  chosen  haunts,  blooming  in  April. 
The  pyxie  belongs  to  the  Diapensia  family,  very 
closely  related  to  the  heather  tribe,  and  is  a 
spall,  evergreen,  shrubby  plant,  lying,  cushion- 
like, flat  on  the  sand,  and  having  long,  tapering 
branches  trailing  in  all  directions.  The  small, 
rigid,  pointed  leaves  are  tinged  with  red  at 
blossoming  time,  and  are  very  numerous,  but 
are  nearly  hidden  by  the  profusion  of  waxen, 
symmetrical,  five-lobed  flowers,  coral-tinted  in 
the  bud,  creamy  white  when  open.  The  twin 
anther-cells  of  the  five  anthers  are  globose  and 
transversely  valved,  whence  the  Greek  generic 
name,  meaning  box-anther. 
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Qthe  seventeenth  letter  of  the  Eng- 
lish, Latin  and  other  alphabets 
of  western  Europe.  As  in  Latin 
so  in  English  it  is  always  fol- 
lowed by  the  vowel  «:  as  in 
English  so  probably  in  ancient 
Latin  qu  was  equal  to  cu 
or  kw:  q  is  therefore  a  superfluous  letter  and 
has  no  place  in  a  scientific  alphabet,  save 
as  standing  for  some  sound  differing  from 
that  of  k:  in  A.  J.  Ellis's  palaotype 
alphabet  q  stands  for  nasal  ng.  Some  of  the 
ancient  Latin  grammarians  regarded  Q  as 
a  contracted  form  of  CV  (that  is  cu)  ;  but 
others,  and  with  them  modem  philologists  recog- 
nize in  Q  a  modified  form  of  the  koppa  of  early 
Greek  <?,  derived  from  the  Phoenician  alphabet. 
This  character  occurs  in  very  ancient  Latin  in- 
scriptions; but  later  the  down  stroke  was  writ- 
ten aslant,  _Q ,  whence  the  form  Q.  Q  was  not 
employed  in  Anglo-Saxon  writing,  cw  being 
used  instead:  cwen,  queen;  cwellan,  to  quell; 
nor  was  it  used  in  early  Teutonic  writing,  ex- 
cept for  words  borrowed  from  Latin ;  but  after- 
ward words  of  native  Germanic  origin  were 
spelled  with  q:  qudlen,  to  torment;  quer, 
athwart 

Qua  (kwa)  Bird.     See  Heron. 

Quackenbos,   kwak'en-bds,  George  Payn, 

American  educator:  b.  New  York  4  Sept.  1826; 
d.  New  London,  N.  H.,  24  July  1881.  He  was 
graduated  at  Columbia  in  1843  and  admitted  to 
tiie  bar.  Later  he  abandoned  law  and  for  many 
years  conducted  a  large  private  school  in  New 
York.  He  published:  *  Advanced  Course  of 
Rhetoric  and  Composition*  (1854)  ;  <  School  His- 
tory o^  the  United  States>  (1857) ;  'Natural 
Philosophy'  (1859)  ;  and  many  other  once  popu- 
lar text-books. 

Quackenbos,  John  Duncan,  American  ohy- 
sician:  son  of  G.  P.  Quackenbos  (q.v.)  :  b.  New 
York  22  April  1848.  He  was  graduated  from 
Columbia  in  1866  and  from  the  College  of  Phy- 
sicians and  Surgeons  in  1871,  and  has  since 
practised  in  New  York.  He  became  adjunct 
professor  of  English  at  Columbia  in  1884,  and 
was  professor  of  rhetoric  in  Barnard  College 
1891-3.  He  is  a  specialist  in  mental  diseases 
and  has  published  among  various  other  works, 
♦History  of  the  World' ;  'History  of  Ancient 
Literature' ;  'Tuberculosis' ;  'Typhoid  Fever' ; 
'New  England  Roads  and  Roadside  Attrac- 
tions' ;  'Hypnotism  in  Mental  and  Moral  Cul- 
ture.' 

Quackenbusb,  kwik  en  bush,  Stephen 
Piatt,  American  naval  officer:  b.  Albany, 
N.  Y.,  23  Jan.  1823;  d.  Washington,  D.  C,  4 
Feb.  1890.  He  entered  the  navy  as  midshipman 
in  1840,  received  rank  as  lieutenant  in  1855  and 


lieutenant-commander  in  1862.  In  the  early  part 
of  the  Civil  War  he  had  charge  of  the  Dela- 
ware, Unadilla,  Pequot,  Patapsco,  and  Mingo  in 
the  blockading  squadron,  covered  Gen.  Bum- 
side's  army  at  Aquia  Creek  and  Roanoke  Island, 
participated  in  the  battles  at  Elizabeth  City  and 
New  Berne,  N.  C,  engaged  the  Confederate  bat- 
teries at  Winton,  N.  C,  and  destroyed  the  town. 
He  later  took  part  in  the  engagements  at  Sew- 
ell's  Point  landing,  Wilcox  landmg,  and  Malvern 
Hill,  and  received  at  the  last  mentioned  place  a 
wound  from  which  he  lost  his  right  leg.  In  1863 
he  captured  the  Princess  Royal  loaded  with  ma- 
terials for  a  Confederate  ironclad.  In  1864 
while  dredging  Charleston  harbor  for  torpedoes 
his  ship,  the  Patapsco,  wafc  struck  by  a  torpedo 
and  sunk.  Later  he  was  in  command  of  the 
Mingo,  protecting  Georgetown,  S.  C.  He  be- 
came rear-admiral  in  1884  and  was  retired  in 
1885. 

Quad!,  kwa'dl,  an  ancient  powerful  people 
of  southeastern  Germany,  of  the  Suevic  race. 
They  inhabited  the  country  bounded  by  Mount 
Gabreta,  the  Hercynian  forest,  the  Sarmatian 
mountains,  and  the  Danube;  their  neighbors  be- 
ing the  Gothini  and  Osi  on  the  north,  the  Jazyges 
Metanastx  on  the  east,  the  Pannonians  on  the 
south,  and  the  Marcomanni  on  the  west  With 
the  last  named  i>eople  they  were  on  terms  of 
alliance.  In  the  reign  of  "Tiberius  the  Romans 
erected  a  kingdom  of  the  Quadi;  but  in  the 
reign  of  Marcus  Aurelius  the  Quadi  joined  the 
great  German  confederacy  against  the  empire, 
and  in  174  were  on  the  point  of  destroying  the 
imperial  legions  in  a  great  battle  when  a  sud- 
den storm,  attributed  to  the  prayers  of  the  Chris- 
tian soldiers  in  the  emperor's  army,  enabled  the 
Romans  to  recover  from  their  confusion  and 
achieve  a  complete  victory.  The  independence 
of  the  Quadi  was  recognized  by  Commodus  in 
180.  They  disappear  from  history  about  the 
close  of  the  4th  century. 

Quadra^es'ima,  the  period  of  the  40  days' 
fast  precedmg  Easter:  the  season  has  a  like 
name  in  Greek,  TesserakosU,  fortieth.  The 
first  Sunday  of  Lent  is  sometimes  called  Qua- 
dragesima, but  in  the  Roman  calendar  it  is  Domi- 
nica prima  Quadragesima,  first  Sunday  of  Lent : 
and  the  Sundays  following  are  denominated  re- 
spectively, the  second,  third,  and  fourth  of 
Quadragesima,  Passion  Sunday  {Dominica  Pas- 
sionis),  and  Palm  Sunday  (Dominica  Palma- 
rum).  In  the  Book  of  Common  Prayer  these 
six  Sundays  are  called  the  first,  second,  third, 
fourth,  and  fifth  of  Lent  and  "Sunday  next  be- 
fore Easter" ;  but  this  Sunday  is  also  styled  in 
England  and  the  United  States  *Passion  Sun- 
day," and  its  week  "Passion  Week* ;  its  familiar 
name  among  Catholics  is  'Holy  Week." 
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Qnad'rangle,  a  square  or  four-sided  court 
or  space  surrounded  by  buildings,  as  often  seen 
in  the  buildings  of  a  college.  Also  in  geometry, 
a  figure  having  four  angles,  and  consequently 
four  sides. 

Quadrant     See  Sukveying. 

Quadrant  Electrometer,  in  clectricijhr,  an 
instrument  constructed  by  Sir  William  Thom- 
son (Lord  Kelvin)  to  measure  with  great  ac- 
curacy small  charges  of  electricity.    See  Elec- 

nOMETEB. 

Qnadrate  Bone,  the  squarish  bone  devel- 
oped in  reptiles  and  birds,  by  means  of  which 
the  lower  jaw  is  articulated  or  joined  to  the 
skull.  The  lower  jaw  of  these  forms  is  thus 
not  articulated  directly  or  of  itself  to  the  skull, 
as  in  mammals;  and  in  reptiles  and  birds  each 
half  of  the  lower  jaw  is  composed  of  a  number 
of  distinct  pieces.  In  mammals,  on  the  con- 
trary, the  lower  jaw  consists  simply  of  two 
halves  united  together  in  front.  The  os  quadra- 
turn,  or  quadrate  bone,  which  thus  forms  a  char- 
acteristic structure  of  birds  and  reptiles,  is  gen- 
erally regarded  as  corresponding  in  mammals 
to  one  of  the  little  bones  or  auditory  ossicles  of 
the  internal  ear,  named  the  malleus.    See  Ear. 

Qoad'ratare  oJ-  the  Circle.  The  prob- 
lem mvolved  in  the  quadrature  of  the  circle  re- 
quires the  determination  of  the  length  of  a 
straight  line  such  that  the  square  constructed 
thereon  shall  have  an  area  equal  to  that  of  a 
given  circle.  It  can  be  shown  in  a  variety  of 
ways  that,  if  r  is  the  radius  of  the  circle,  the 
area  will  be  equal  to  irr»  where  «•  can  only 
be  obtained  approximately  in  terms  of  a  finite 
number  of  fractions.  On  the  other  hand,  it  l»s 
become  a  matter  of  general  information  that  the 
quadrature  of  the  circle  is  impossible,  and  this  is 
true  only  when  the  ancient  Greek  problem  is 
understood,  which  involves  a  serious  limitation; 
that  is,  the  quadrature  must  be  effected  by 
means  of  a  geometrical  construction  in  which 
the  mathematician  is  limited  to  the  use  of  but 
two  instruments,  the  straight  edge  and  a  pair  of 
compasses.  The  problem  is  not  solved,  there- 
fore, if  any  other  instrument  or  any  equivalent 
analytic  method  is  employed.  For  four  thou- 
sand years  innumerable  attempts  have  been  made 
to  discover  this  construction,  all  destined  to  fail, 
as  it  was,  demonstrated  by  Lindemann  in  1882  to 
be  impossible.  In  reaching  this  conclusion  we 
are  confronted  by  the  fundamental  question: 
What  geometrical  constructions  are,  and  what 
are  not,  possible,  when  restricted  to  the  use  of 
these  instruments?  In  analysis,  operations  cor- 
respond to  constructions.  The  operation,  axb, 
involves  taking  b  units  a  times,  which,  with  an 
assumed  unit  of  length,  is  equivalent  to  laying 
off  a  line  having  axb  units  of  length,  which 
is  accomplished  by  using  the  method  of  propor- 
tions. In  a  similar  manner,  the  rational  opera- 
tions of  addition,  subtraction,  multiplication,  and 
division  find  a  geometrical. solution  involving  the 
straight  ed^e  alone. 

Irrational  operations  are  divided  into  alge- 
braic and  transcendental.  Any  operation  that 
involves  the.  extraction  of  a  square  root  only  pre- 
sets the  simplest  case  of  an  algebraic  irration- 
ality, and  any  construction  involving  the  de- 
termination of  the  points  of  intersection  of  two 
circles,  or  a  circle  and  straight  line,  leads  to 


an  equation  of  the  second,  of  the  fourth,  or  of 
some  higher  degree,  whose  solution  involves  the 
extraction  of  square  roots  and  rational  opera- 
tions only.  Conversely,  the  necessary  and  suffi- 
cient condition  that  unknown  quantities  can  be 
constructed  with  the  straight  edge  and  com- 
passes is  that  the  unknown  quantities  can  be  ex- 
pressed explicitly  in  terms  of  the  known  by  an 
analytic  expression  involving  only  a  finite  num- 
ber of  rational  operations  and  square  roots.  In 
other  words  a  Euclidean  geometrical  solution  is 
impossible  when  no  corresponding  algebraic 
equation  exists.  When  a -number  like  \/2"is  the 
root  of  an  algebraic  equation  with  integral  co- 
efficients, for  example,  x' — 2^0,  and  still  can 
not  be  expressed  exactly  in  terms  of  a  finite 
series  of  numbers  it  is  an  algebraic  irrational 
number.  When  the  number,  like  e,  the  natural 
base  in  the  theory  of  logarithms,  or  r,  the 
ratio  of  the  circumference  to  the  diameter,  is 
not  the  root  of  any  algebraic  equation,  with  in- 
tegral coefficients,  it  is  a  transcendental  num- 
ber. Lindemann  proved  that  «•  is  a  transcen- 
dental number  and,  hence,  since  it  is  not  the 
root  of  any  algebraic  equation,  it  can  not  be  con- 
structed to  an  assumed  unit  by  the  extraction  of 
square  roots,  that  is  by  using  the  straight  edge 
and  compasses. 

The  possibility  of  a  geometrical  solution  in 
general  depends  upon  a  theorem  in  the  theory 
of  numbers  to  the  effect  that  the  degree  of  the 
irreducible  equation  satisfied  by  an  expression 
composed  of  square  roots  only  is  always  a  power 
of  2 ;  whence,  conversely,  if  an  irreducible  equa- 
tion is  not  of  degree  2",  it  cannot  be  solved  by 
square  roots. 

Next  to  the  sqtiaring  of  the  circle,  the  most 
famous  problems  of  antiquity  are  the  Delian 
problem  or  the  duplication  of  the  cube  and  the 
trisection  of  an  arbitrary  angle.  Granting  the 
preceding  general  theorem,  these  are  easily  shown 
to  be  impossible  when  restricted  to  the  straight 
edge  and  compasses. 

The  duplication  of  the  cube  requires  the  de- 
termination of  the  edge  of  a  cube  x,  such  that 
its  cube  shall  be  twice  the  volume  of  a  given 
unit.  That  is  x*  =  2.  This  equation  is  irreduci- 
ble, since  otherwise  f^  would  be  rational. 
Moreover,  the  equation  is  a  cubic  and  its  degree 
is  not  of  the  form  20.  Hence  the  solution  is  in 
general  impossible. 

The  problem  of  the  trisection  of  an  arbitrary 
angle  corresponds  to  the  solution  of 
*»  =  cos  *  -H  v'^—  I  sin  4>> 
and  it  follows  that  in  general  this  is  impossible 
by  Euclidean  methods. 

History. —  The  quadrature  of  the  circle  is  at- 
tempted in  the  Rhmd  Papyrus  (2000  B.C.),  the 
oldest  known  mathematical  work,  in  which 
Ahmes,  an  Egyptian  priest,  lays  down  the  em- 
pirical rule:  "Cut  off  one  ninth  of  the  diameter; 
the  square  on  the  remainder  wilt  equal  the  area 
of  the  circle.*  This  rule  affords  ••  =  (J^)»  = 
3.16  .  ...  ,  a  value  reasonably  accurate  as 
compared  with  w  =  5,  the  value  assumed  in  the 
Bible  (I  Kings  vii.  23,  Chronicles  iv.  2). 
Archimedes  (200  B.C.)  invented  the  method  still 
used  by  students  of  plane  geometry  that  depends 
on  inscribing  and  circumscribing  regular  poly- 
gons, which,  save  for  an  improvement  by  Huy- 
gens  (1654),  remained  in  use  until  the  invention 
of  the  calculus  of  Newton  and  Leibnitz  (1670- 
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1770).  Hippocrates  of  Chios  (470  b.c.)  was  the 
first  to  investigate  areas  bounded  by  curves  and 
to  bring  into  prominence  the  problems  of  squar- 
ing the  circle  and  duplication  of  the  cube.  Ac- 
cording to  Philoponus,  the  Athenians  were 
suffering  from  a  severe  plague  of  typhoid  fever 
in  430  B.C.,  and  were  told  by  the  oracle  at  Delos 
that  Apollo  required  an  altar  in  the  form  of  a 
cube  twice  the  size  of  the  one  existing.  A 
new  one  was  therefore  constructed,  having  each 
edge  twice  the  length  of  the  old  one,  but  the 
plague  was  worse  Sian  ever.  Suspecting  some 
mystery,  confirmed  by  the  insistence  of  the  oracle, 
the  Greeks  applied  to  Plato,  the  most  illustrious 
of  their  geometricians,  and  were  referred  by  him 
to  Hippocrates.  He  succeeded  in  reducing  the 
problem  to  the  determination  of  two  mean  pro- 
portionals :  for,  if  a:  x^ X :  y^y:  20,  then  ** 
=  ay  and  y'  =  2<w,  the  equations  of  two  parabolas, 
which  intersect  in  a  point  whose  abscissa  is  **  ^ 
2a'.  This  is  equivalent  to  a  graphical  solution  by 
means  of  conies,  but  to  draw  the  curves,  a  dif- 
ferent instrument  would  be  required  than  those 
prescribed  by  Euclid.  The  problem  was  there- 
after known  as  the  Delian  problem.  The 
Cissoid  of  Diodes  (150  B.C.)  and  the  Conchoid 
of  Nicomedes  (150  b.c)  are  curves  of  the  third 
and  fourth  degree  respectively,  invented  for  the 
special  purpose  of  duplicating  the  cube  and  tri- 
secting any  angle.  The  curve  known  as  the 
quadratrix  of  Dinostratus  (350  b.c.)  which,  how- 
ever, had  previously  been  constructed  by  Hippias 
of  Elis  (420  B.C.)  for  the  trisection  of  the  angle, 
sufficed  also  to  determine  the  length  of  a  circular 
arc  and  for  the  quadrature  of  the  circle.  It  be- 
longs to  the  class  known  in  modem  times  as  in- 
tegral curves,  since  the  ordinate  can  be  expressed 
as  an  integral,  such  a  curve  being  known  to  the 
ancients  as  a  quadratrix.  If  OA  and  OB  are 
two  perpendicular  radii  of  a  circle  and  two 
points  M  and  L  move  with  constant  veloc- 
ity one  upon  the  radius  OB  and  the  other  upon 
arc  AB,  such  that  starting  from  O  and  A  at  the 
same  time  they  both  arrive  simultaneously  at  B ; 
then  the  intersection  of  OL  and  MP  drawn 
parallel  to  OA  is  a  point  on  the  quadratrix.  The 
ordinate,  J*,  is  proportional  toS,  the  angle  between 

«•  r 

OL  and  OA,  und  since^  =  i,  when  #  =  -,#  =  -y. 

2         2 

y 

But  e  =  tan"'  -,  the  equation  of  the  quadratrix 

X 

y  » 

becomes  -  =  tan-j'. 

X  2 

It  cuts  the  axes  of  X  at  the  point  whose  ab- 


scissa IS  Xs= 


Limit 


tan  -y      r 
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It  follows  that  the  radius  of  the  circle  is  the 
mean  proportional  between  the  length  of  the  quad- 
rant and  the  abscissa  of  the  intersection  of  the 
curve  with  the  axis  of  X.  Hence  any  apparatus 
that  will  describe  the  quadratrix  will  enable  us  to 
determine  »•  graphically.  Evidently  the  curve 
Y  =  nm'^x  is  much  more  convenient  for  this 
purpose,  since  «-  is  one  of  the  ordinates  of  this 
curve  when  x  equals  zero;  but  this  curve  does 
not  appear  to  have  been  used  by  the  Greeks. 
It  is  called  the  sinusoid,  the  axes  being  vertical. 


and  any  transcendental  apparatus  which  will 
trace  the  sinusoid  by  continuous  motion  would 
afford  a  geometrical  construction  of  «•.  Such 
an  apparatus  has  been  invented  recently  by  a 
Russian  engineer,  Abdank  Abakanowicz,  and 
constructed  by  Coradi  of  Zurich.  It  is  called  the 
integraph,  and  with  its  aid  it  is  possible  not 
only  to  lay  off  ir  but  to  trace  the  integral 
curve. 

Y=  F  (x)  =  j/(x)  dx,  when  the  differential 

curve  y  =f(x)  is  given. 

The  rise  of  modem  analysis  after  Newton 
and  Leibnitz  developed  many  new  methods  for 
the  evolution  of  w,  the  best  known  being  the 
so-called  series  of  Leibnitz, 

'=i-i  +  i-*  +  -    ■    • 
After   the   invention   of  logarithms  by   Napier 
(1614),  Euler,  by  the  introduction  of  complex 
quantities,  developed  the  celebrated  relation  be- 
tween the  Napenan  base  e  and  «-, 
e^*  =  cos  X  •\-  i  sin  * 
which  for  X  =  r  reduces  to  the   most   remark- 
able relation  in  mathematics, 

<?«»■  =  —  I. 
The  modem  proof  of  the  transcendency  of  ' 
is  based  upon  this  relation,  since  they  all  depend 
upon  that  of  e.  In  1873  Hermite  (*Sur  la  Func- 
tion exponentielle,*  Comptes  rendus,  1873)  first 
proved  the  transcendence  of  e,  and  this  was 
followed,  in  1882,  by  an  analogous  demonstra- 
tion for*-,  given  by  Lindemann  (<t}ber  die  Zahl 
»•,>  Mathematische  Annalen,  XX.  1882).  This 
demonstration  is  equivalent  to  proving  that  the 
Euclidean  problem  of  the  quadrature  of  the  cir- 
cle is  impossible,  and  closes  in  this  generation 
a  question  that  has  occupied  mathematicians  for 
4,000  years.  The  long  and  difficult  proofs  of 
Hermite  and  Lindemann  have  been  much  sim- 
plified, first  by  Weierstrass  (Berliner  Berichte, 
1885),  and  in  particular  by  Hilbert,  Hurwitz, 
and  Gordon  (Mathematische  Annalen,  Vol. 
XLIIL).  The  questions  involved  treated  with- 
out requiring  a  knowledge  of  the  calculus  have 
become  familiar  to  English  mathematicians 
through  the  translation  by  Beman  and  Smith  of 
Klein's  'Famous  Problems  of  Elementary  Ge- 
ometry' (1897). 

J.  Brace  Chittenden,  Ph.D., 
Professor  of  Mathematics,  Brooklyn  Pplytech- 
nic  Institute. 

Quadriennium  Utile,  kwad-ri-enl-iim  u-ti- 
la  (Latin,  meaning  "four  years  useful*),  a 
phrase  in  Scotch  law,  referring  to  the. four  years 
after  majority,  during  which  period,"  a  person 
majr  set  aside  or  revoke  any  deed  executed 
during  his  minority,  if  such  deed  is  to  his  preju- 
dice. The  same  law  existed  among  the  Romans, 
to  protect  the  rights  of  minors  by  giving  them, 
after  majority,  an  opportunity  to  revoke  any 
deed  which  had  been  made  to  their  disadvantage, 
when  they  were  inexperienced  minors  or,  in  the 
eyes  of  the  law,  infants. 

Quadri'ga.    See  Chakiot. 

Quadrilaferal,  a  common  name  for  the 
four  fortresses  of  North  Italy:  Mantua,  Leg- 
nago,  Peschiera,  and  Verona,  which  form  an 
outwork  to  the  bastion  of  the  mountains  of  the 
Tyrol.    They  have  figured  prominently  in  the 
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wars  between  Austria  and  the  different  Italian 
states. 

Russia  has  a  combination  of  four  fortresses 
in  Poland,  which  are  called  the  Polish  Quadri- 
lateral. 

QuadrOateraL    See  Polygon. 

Qoadrille.  kwad-ri!',  or  ka-drll',  (i)  a 
dance  of  French  origin,  but  now  popular  in 
most  civilized  countries  of  the  globe,  and  which 
consists  generally  of  five  consecutive  figures 
or  dance  movements,  danced  by  four  couples, 
«ach  forming  the  side  of  a  square;  or  by  four 
sets  (often  pairs)  of  couples.  (2)  Also  an 
obsolete  game  of  cards  played  by  four  persons. 
The  game  is  celebrated  by  Pope  in  "The  Rape 
of  the  Lock." 

Quadrisac"ramenta'rian,  or  Quadrisacra- 
mentalist,  a  term  of  theological  polemic  ap- 
plied by  Melanchthon  and  the  Lutherans  to  cer- 
tain of  the  Reformers  in  Wittenberg  and  its 
vicinity  who  maintained  the  divine  mstitution 
and  necessity  for  salvation  of  four  sacraments 
(Latin,  quadri=gi(atuor,  four,  sacramentum, 
sacrament),  namely,  in  addition  to  the  two  ap- 
proved by  Luther,  Baptism  and  the  Eucharist, 
other  two,  namely,  Confession  (or  Absolution, 
or  Penance)  and  Order. 

Qnadriv'imn,  the  name  given  in  the  Mid- 
dle Ages  to  the  four  mathematical  branches  of 
study,  arithmetic,  music,  geometry,  and  astron- 
omy, in  contradistinction  to  the  Trivium,  which 
consisted  of  the  three  remaining  branches  taught 
in  the  mediaeval  schools,  and  which  consisted  of 
grammar,  rhetoric,  and  dialectics,  the  whole  com- 
prehending what  was  called  the  seven  liberal 
arts. 

Quadroon',  or  Quarteroon,  a  person  of 
mixed  blood,  usually  one  who  is  one  quarter 
negro  and  three  quarters  white;  that  is,  one  of 
-whose  grandparents  was  white  and  the  other 
negro;  and  one  of  whose  immediate  parents 
was  white  and  the  other  mulatto. 

Quadru'mana,  the  name  applied  by  Cuvier 
and  others  to  denote  the  order  of  *four-handed" 
mammalia  represented  by  the  lemurs,  monkeys, 
and  apes,  from  the  fact  that  these  forms  agree 
in  possessing  a  great  toe  so  constructed  as  to 
"be  capable  of  opposing  the  other  digrits  of  the 
feet,  instead  of  being  placed  parallel  with  the 
other  toes,  thus  forming  a  kind  of  "hand* 
adapted  for  supporting  the  foot  on  the  ground. 
Cuvier  separated  man  as  a  collateral  order  Bi- 
tnana  or  "two-handed*  _  mammalia.  But  in 
modem  zoology,  man  is  included  in  one  order 
■with  the  apes  and  monkeys — the  order  Primates 
(q.v.). 

Qnad'mple  Alliance,  a  union  of  four  sov- 
ereigns or  states  to  forward  their  common  poli- 
cies. Notable  among  such  unions  was  the  alli- 
ance between  Great  Britain,  France,  and  the 
German  Empire,  concluded  at  London  in  1718, 
in  which  Holland  joined  1719:  its  objects  were 
to  secure  to  the  house  of  Hanover  the  succession 
to  the  British  crown;  to  secure  France  to  the 
house  of  Bourbon ;  and  to  prevent  the  union  of 
France  and  Spain  under  one  crown.  Another 
memorable  quadruple  alliance  was  that  of  Aus- 
tria, Russia,  Great  Britain,  and  Prussia,  formed 
in  1814  to  regulate  the  political  system  of  Europe 
after  the  fall  of  Napoleon.  And  in  1834  Eng- 
land, France,  Spain,  and  Portugal  entered  into 


an  alliance  to  put  down  Don  Carlos  and  his 
partisans. 

Qtuestor,  kwes'tor,  the  title  of  a  class  of 
magistrates  in  ancient  Rome  who  had  charge  of 
the  pecuniary  affairs  of  the  commonw^th: 
they  were  the  treasurers  of  state.  Of  these  one, 
quastor  urbanus  or  q.  eerarii  (urban  quaestor, 
quaestor  of  the  treasury),  who  remained  at  Rome, 
administered  the  public  revenues  and  expendi- 
tures. Other  quaestors,  called  provincial  or  mili- 
tary quaestors,  served  as  assistants  to  the  pro- 
consuls or  propraetors  who  governed  the  several 
provinces:  their  duty  was  to  provide  for  the 
payment  and  provisioning  of  the  troops,  to  col- 
lect the  imposts,  and,  in  the  absence  of  the 
governor,  to  act  in  his  stead.  In  very  early 
times  there  was  in  Rome  an  official  styled 
quetstor  parricidii  (tracker  of  murder)  who 
prosecuted  persons  charged  with  capital  offenses. 
A  quasstor  was  ex  oMcio  entitled  to  a  seat  in  the 
senate. 

Quagga,  kwag'a,  a  species  of  the  horse 
{Equus  quagga),  nearly  allied  to  the  zebras, 
formerly  found  on  the  plains  of  southern  Africa, 
but  now  quite  extinct  It  was  striped  like  the 
zebra,  but  did  not  possess  bands  on  the  limbs. 
The  color  was  dark  brown  on  the  head,  neck, 
and  shoulders,  the  back  and  hind  quarters  being 
lighter,  while  the  croup  was  russet  gray.  The 
under  parts  of  the  body  were  white,  the  upper 
parts  of  the  legs  and  tail  being  marked  by 
whitish  bars.  The  quagga  was  smaller  than 
the  zebra,  and  bore  a  closer  resemblance  to  the 
horse.  The  ears  were  short,  the  head  being 
relatively  small.  The  tail  was  tufted.  These 
animals  were  gregarious,  the  herds  which  in- 
habited the  Kaffrarian  plains  numbering  each 
several  hundreds  of  individuals,  which  would 
mingle  with  the  zebra  herds.  The  quagga  was 
active,  nimble,  and  elegant  in  its  movements. 
The  Bushmen  and  KaflBrs  esteemed  the  flesh  as 
good  palatable  food,  and  these  animals  were  on 
the  same  account  unremittingly  pursued  by  the 
lion.  It  was  tamed  without  much  difficulty,  but 
domestication  apparently  altered  its  disposition 
and  rendered  it  dull  and  less  active  in  habits. 
The  Dutch  colonists  were  said  to  be  in  the  habit 
of  keeping  quaggas  along  with  their  cattle ;  and 
the  quaggas  defended  the  cattle  from  the  attack 
of  hyaenas  and  other  camivora,  by  trampling 
on  the  invaders  and  otherwise  injuring  them. 
The  quagga  bred  with  the  common  horse ;  and 
a  mixed  race  of  this  kind,  possessing  great  beauty 
of  form,  and  retaining  in  a  great  degree  the 
characteristic  markings  of  the  quagga,  is  said  to 
have  existed  in  England  at  one  time.  The  name 
"quagga*  was  derived  from  the  cry  of  the  ani- 
mal, which  may  most  nearly  be  expressed  by  the 
word  Coua-ag.  The  animal  has  received  a  va- 
riety of  names  from  authors:  thus  Pennant 
terms  it  the  quacha,  and  Masson  the  opeagha. 
Consult:  Bryden,  'Nature  and  Sport  in  South 
Africa*  (18^),  and  early  writers  on  South 
Africa,  especially  Harris,  Lichtenstein,  and  Gor- 
don-Cumming. 

Quaglio,  kwa'le-o,  name  of  a  family  of 
painters,  originally  belonging  to  Laino,  Lago 
Maggiore,  Italy,  but  afterward  dwellers  in  Mu- 
nich. The  most  eminent  among  them,  Domenico 
(b.  Munich  I  Jan.  1786;  d.  Hohenschwang^u  9 
April  1837),  was  for  11  years  decorative  painter 
for    the     Munich    Theatre.    He    subsequently 
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turned  his  attention  to  oil-painting  and  also  ex- 
ecuted etchings  and  lithographs.  He  traveled 
through  Germany,  along  the  Rhine,  to  the 
Netherlands,  to  France,  Switzerland,  and  Italy, 
with  the  object  of  studying  mediaeval  archi- 
tecture as  a  subject  for  painting.  During  the  lat- 
ter period  of  his  life  he  was  engaged  by  the 
Crown  Prince  Maximilian  of  Bavaria  in  the 
restoration  and  decoration  of  the  castle  of  Ho- 
henschwangau.  He  was  member  of  the  Acad- 
emy of  Munich  and  Berlin  and  one  of  the 
first  German  artists  to  produce  in  painting 
architectural  effects  of  a  thoroughly  artistic 
quality.  He  also  published  books  on  the  mediae- 
val buildings  of  Bavaria ;  on  the  most  notewor- 
thy buildings  of  Munich;  and  on  the  architec- 
tural statuary  of  Bavarian  mediaeval  buildings. 
His  brother,  Lorenz  Quaglio  (b.  Munich  19 
Dec.  1793;  d.  there  15  March  1869),  directed  his 
studies  to  genre  painting  and  lithography.  In 
this  latter  department  of  art  he  reached  the 
highest  excellence.  His  paintings  consist  of  in- 
cidents from  mediaeval  life,  and  his  landscapes 
are  taken  from  the  highlands  of  Bavaria.  The 
third  brother,  Simon  Quaglio  (b.  Munich  23 
Oct  179s;  d.  there  8  March  1878),  was  scene 
painter  and  decorator  to  the  Hof  Theatre  and 
executed  many  exceedingly  clever  pictures  in  oil, 
chiefly  of  architectural  subjects  and  distin- 
guished for  faultless  perspective,  beauty  of  de- 
sign, and  brilliancy  of  coloring.  Angelo,  son 
of  the  last  (b.  Munich  13  Dec.  1829;  d.  there  5 
Jan.  1890),  was  scene  painter  to  the  Bavarian 
Hof  Theatre,  and  by  his  architectural  decora- 
tions gained  a  world-wide  reputation. 

Quaha,  the  side-striped  African  jackal 
iCanis  lateralis).    See  Jackal. 

Quahog',  or  Round  Clam.     See  Clau. 
Quai  D'Orsay,  ka  dor-sa.     See  Paris. 

Quail,  one  of  several  partridges  (q.v.);  in 
the  eastern  United  States  the  bob-white  (Colinus 
virginianus) ,  and  on  the  Pacific  coast  par- 
tridges of  other  genera.  The  eastern  bob-white 
requires  no  description  beyond  a  statement  of 
the  differences  between  the  sexes.  Besides  being 
larger,  the  male  has  the  superciliary  line  and 
throat  pure  white,  these  parts  being  buff  and 
without  black  borders  in  the  female  which  also 
has  the  colors  generally  more  blended.  The 
bob-white  is  widely  distributed  throughout  the 
eastern  United  States;  on  the  Atlantic  coast  it 
barely  enters  Maine,  farther  west  it  is  found 
northward  in  New  York,  Ontario,  and  Minne- 
sota; southward  it  is  abundant  in  the  Gulf  and 
South  Atlantic  States,  and  westward  reaches  to 
the  elevated  central  plains  from  South  Dakota 
to  Texas.  Farther  westward  at  many  points 
in  this  country,  in  Jamaica,  and  other  West  In- 
dian islands  this  species  has  been  very  success- 
fully introduced,  but  similar  attempts  in  Europe 
seem  to  have  failed.  The  Florida  and  Texan 
birds  present  extremes  of  variation  which  are 
considered  worthy  of  recognition  as  sub-species, 
and  a  related  species  of  Colinus  (C.  ridgwayi) 
occurs  in  Arizona.  Although  in  New  England 
and  elsewhere  called  "quail,*  and  in  the  Middle 
and  Southern  States  very  generally  "partridge," 
neither  of  these  names  is,  properly  speaking,  cor- 
rect. The  bob-white  of  the  farmer's  boy  is  a  far 
more  characteristic  and  appropriate  name.  Like 
related  species  it  is  gregarious,  but  the  coveys 
consist  of  members  of  one  family  —  a  pair  of 


old  birds  and  their  numerous  progeny  of  one 
or  two  broods  —  which  remain  in  company  until 
the  next  pairing  season.  They  live  on  partially 
open  land  where  thickets,  woodland  borders, 
or  fence  rows  offer  suitable  cover.  Throughout 
most  of  the  year  they  feed  upon  berries,  seeds, 
and  mast,  but  also  frequent  the  grain-fields, 
especially  after  harvest,  to  glean  the  fallen  seeds. 
Occasionally  they  attack  fields  of  buckwheat,  of 
which  they  are  very  fond,  but  the  slight  damage 
thus  done  is  repaid  many  fold  in  the  destruc- 
tion of  grasshoppers  and  other  insects  in  the 
jate  summer  and  autumn.  Most  of  their  life 
is  spent  on  the  ground,  on  which  they  scratch 
like  hens.  When  whistling  or  sometimes  when 
alarmed  they  will  perch  upon  trees  or  fences, 
but  under  the  latter  circumstances  they  usually 
run  to  a  cover,  where  they  remain  perfectly  mo- 
tionless, or  spring  suddenly  into  the  air  with  a 
loud  whirr  and  fly  swiftly  straight  away  to  a 
thicket._  At  night  they  commonly  huddle  to- 
gether in  a  close  bunch  with  heads  outward  in 
the  concealment  of  a  bush,  but  may  occasionally 
roost  on  trees.  The  call  is  a  clear  loud  whistle 
of  two  or  three  notes,  variously  interpreted  as 
bob-white,  and  ah,  bob-white;  buckwheat  and 
no  buckwheat;  or  more  wet,  and  no  more  wet, 
according  to  the  point  of  view  of  the  listener; 
the  last  has  reference  to  the  bird's  supposed  gift 
of  meteorological  prophecy. 

Being  non-migratory,  the  bob-white  is  fre- 
quently exposed  to  privation  during  the  winter. 
During  a  heavy  snow-storm  the  members  of  a 
covey  will  often  huddle  together  to  keep  warm 
and  allow  themselves  to  become  completely  cov- 
ered. Under  ordinary  circumstances  they  find 
their  way  out  without  difficulty,  but  shoujd  a 
crust  form  on  the  surface  many  will  sometimes 
perish  miserably  from  hunger,  cold,  and  lack 
of  air.  In  April  and  May  they  construct  simple 
nests  of  coarse  grass  stems,  usually  arched  over 
at  the  top,  in  a  depression  on  the  ground  under 
the  shelter  of  a  bush  or  tuft  of  grass.  The  eggs 
are  pure  white  and  top-shaped.  Numerous  eggs 
—  from  16  to  32  —  are  found  in  each  nest,  and 
are  very  neatly  arranged  with  the  pointed  ends 
downward.  Whether  they  are  the  product  of 
one  or  of  several  females  is  a  matter  of  dispute, 
but  certain  it  is  the  bob-white  is  typically  monog- 
amous, though  occasionally  he  may  take  two 
wives.  The  young  run  immediately  after  hatch- 
ing, and  are  wonderfully  interesting  and  pretty 
creatures  with  a  marvelous  skill  for  concealing 
themselves  when  alarmed.  Sometimes  a  second 
brood  is  raised  in  August.  When  this  is  the 
case  the  male  takes  sole  charge  of  the  first  until 
the  second  is  hatched,  when  both  parents  join 
the  combined  broods ;  thus  are  formed  the  largest 
coveys. 

The  bob-white  combines  all  of  those  qualities 
which  a  sportsman  seeks  in  an  ideal  game  bird 
and  it  is,  without  question,  the  most  sought 
and  most  generally  appreciated  by  gunners  of  any 
game  bird  in  this  country.  Every  condi- 
tion unites  to  make  the  sport  exhilarating  and 
healthful,  to  test  the  skill  of  the  sportsman,  and 
to  please  his  appetite  at  the  close  of  his  labors. 
In  most  States  this  perfect  g:ame  bird  is  now 
rigidly  protected  by  laws  prohibiting  snaring, 
netting,  and  trapping,  by  the  enactment  of  a  close 
season  covering  the  breeding  period  and  contin- 
uing until  the  young  birds  are  strong  of  wing, 
by  prohibiting,  under  penalty  of  a  heavy  fine. 
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the  $liii>inent  of  birds  outside  of  the  State's 
jurisdiction,  by  requiring  the  payment  of  a 
license  fee  by  non-resident  shooters,  or  by  other 
measures  designed  to  meet  local  conditions  or 
abuses.  Although  the  bird  is  so  prolific  it  has 
numerous  natural  enemies,  especially  hawks, 
weasels,  skunks,  cats,  etc.,  which  check  its  in- 
crease. When  to  this  natural  loss  is  added  the 
enormous  number  annually  sacrificed  to  the  de- 
servedly popular  sport  of  quail-shooting,  the 
necessity  of  legal  protection  becomes  manifest. 
The  nature  and  method  of  the  sport  differs  so 
much  with  the  varied  actions  of  the  birds  due  to 
season,  locality,  character  of  ground,  etc.,  and 
to  the  local  and  personal  idiosyncrasies  of 
gunners,  that  the  reader  must  be  referred  to 
some  of  the  numerous  sporting  books  for  de- 
tails. The  general  method  is  to  hunt  singly  or 
in  couples,  with  one  or  two  dogs,  which  quar- 
ter the  ground  under  the  guidance  of  signs  and 
whistled  signals  from  the  sportsman.  When  the 
birds  flush  they  spring  up  suddenly  and  imme- 
diately attain  full  speed,  which  keeps  tlie  gun- 
ners always  on  the  qui  vive.  Either  pointer  or 
setters  may  be  used  according  to  the  character 
of  the  ground  and  the  personal  preference  of 
the  sportsman.  By  many  the  Llewellyn  setter 
is  considered  to  be  the  most  perfect  dog  for 
rapid  quartering  of  the  ground  and  general 
adaptation  to  this  class  of  sport.  As  to  guns 
tastes  differ;  but  a  ^rst-class,  hammerless  arm 
of  moderate  weight,  long  range,  and  12  'or  14 
bore  has  the  preference  of  experts.  Smokeless 
powder  is  highly  recommended. 

J.  Percy  Moore, 
University  of  Pennsylvania. 

Quain,  kwan,  Jones,  English  physician:  b. 
Mallow,  Ireland,  1796;  d.  London  27  Jan.  1865. 
He  studied  medicine  at  Dublin  and  Paris,  and 
was  professor  of  anatomy  and  physiology  at 
London  University  1831-6.  He  was  the  author 
of  Quain's  *  Elements  of  Anatomy'  (1828,  loth 
ed.  1890)  ;  and  published-also  a  series  of  'Ana- 
tomical Plates'  (1858),  and  a  translation  of 
Martinet's  'Pathology'   (1835). 

?uain,  Richard,  English  anatomist,  brother 
Quain  (q.v.) :  b.  Fermoy,  Ireland,  July 
1800;  d.  London  14  Sept  18S7.  He  was  ap- 
pointed professor  01  anatomy  and  clinical  sur- 
gery m  University  College,  London,  in  1837, 
and  was  elected  president  of  the  Royal  College 
of  Surgeons  in  1868. _  Among  his  works  are: 
"Anatomy  of  Arteries,'  with  folio  plates 
(1845}  ;  'Diseases  of  the  Rectum'  (1854)  ;  'Ob- 
servations on  Medical  Education'  ( 1865) ; 
'Some  Defects  of  Medical  Education'  (1870). 
He  bequeathed  nearly  $375,000  to  University 
College,  London,  for  the  "education  in  modem 
languages  (especially  English)  and  in  natural 
idence.* 

Quain,  Sik  Richard,  English  physician, 
cousin  of  J.  and  R.  Quain  (q.v.)  :  b.  Mallow, 
County  Cork,  30  Oct.  1816;  d.  London  13  March 
1898.  He  studied  medicine  in  University  Col- 
lege, London,  whence  he  was  graduated  in 
1843.  He  was  elected  a  member  of  the  Royal 
College  of  Physicians  in  1S46;  in  1871  was 
chosen  a  fellow  of  the- Royal  Society,  and  he 
was  president  of  the  General  Medical  Council 
from  1891  till  his  death.  His  practice  in  Lon- 
don was  large  and  lucrative,  and  besides  pub- 
lishing several  medical  treatises  he  edited  a  well- 


known   'Dictionary  of  Mediiiae'    (1882:  new 
ed.  1894). 

Quaker  City,  a  popular  nickname  applied^ 
to  Philadelphia,  which  was  planned  and  colo- 
nized bjr  William  Penn  and  other  members  of 
the  Society  of  Friends. 

Quaker  Hill,  Battle  of,  in  the  American 
Revolution,  a  notable  battle  fought  29  Aug. 
1778.  On  the  previous  night,  the  283i,  the  Amer- 
icans on  Rhode  Island  fell  back  toward  Butts 
Hill  at  the  northern  end  of  the  island.  Con- 
trary to  Greene's  advice  the  enemy  were  allowed 
to  occupy  Quaker  and  Turkey  Hills.  From' 
these  hills  the  British  assailed  the  Americans, 
but  were  repulsed  and  driven  back  to  Turkey 
Hill.  The  hottest  of  the  battle  took  place  on 
the  low  ground  between  the  hills.  The  Amer- 
ican loss  in  killed  and  wounded  was  206;  that 
of  the  British  222. 

Quaker  Ladies,  or  Quaker  Bonnets.    See 

HOUSTONIA. 

Quaker  Poet;  The,  a  name  often  applied  to 
John  Greenleaf  Whittier,  and  long  before  his 
day  bestowed  upon  the  English  poet,  Bernard 
Barton  (q.v.). 

Quakers.    See  Friends,  Religious  Society 

OF. 

Quality,  in  the  language  of  logicians,  is 
used  to  designate  the  nature  of  propositions  as 
affirmative  or  negative :  the  proposition  "gold  is 
a  yellow  substance®  is  of  affirmative  quality; 
"gold  is  not  easily  fusible*  is  a  proposition  of 
negative  quality.  In  metaphysics  quality  is 
either  primary  Qr  secondary:  primary  qualities 
are  those  which  are  essential  to  the  existence,  or 
even  the  conception,  of  the_  thing;  secondary 
qualities  are  those  not  essential  to  such  concep- 
tion :  whether  primary  or  secondary,  a  Quality,  is 
that  which  makes,  or  helps  to  make,  anything 
such  as  it  is. 

Qua'na,  Comanche  chief:  b.  about  1845. 
He  is  the  most  influential  chief  among  the  thric 
confederated  tribes  of  Kiowa,  Comanche,  and 
Apache  in  southwestern  Oklahoma,  and  is  a  half- 
breed,  his  mother  being  a  white  captive  married 
to  a  Kwahadi  chief.  Quana  became  prominent 
in  1874,  when  he  acted  as  leader  of  the  band  of 
700  picked  warriors  from  the  confederated  tribes 
in  an  attack  on  the  South  Canadian  River  fort, 
Adobe  Walls.  He  was  active  in  the  Indian  up- 
risings of  the  following  year,  and  was  the  last  to 
surrender  when  peace  was  ultimately  made.  His 
superior  intelligence,  however,  induced  him  to 
acquire  white  habits  and  customs,  and  after  some 
time  spent  in  Texas  he  became  thoroughly  con^ 
vinced  of  the  benefits  of  civilized  life  and  on 
his  return  to  his  tribe  endeavored  to  persuade 
them  to  adopt  his  views.  In  1882  he  proposed 
leasing  the  surplus  pasture  lands  of  the  reserva- 
tion, a  measure  which  increased  the  income  of 
the  tribes  by  $100,000  yearly.  In  1888  he  was 
appointed  a  judge  of  the  Indian  court,  and  in 
1892  was  the  first  signer  of  the  treaty  which 
opened  the  reservation  lands  to  settlers  in  1901. 

Quantifica'tion  of  the  Predicate,  supply- 
ing to  the  predicate  in  a  logical  proposition  a 
word,  as  "some,"  or  "all,"  or  "no,"  etc,  to  in-, 
dicate  whether  the  whole  of  it  or  only  a  part 
agrees  with  or  differs  from  the  subject.  .  In  the 
proposition  "all  metals  are  elements"  the  sub- 
ject "metals"  is  quantified  by  the  use  of  "all»; 
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bat  the  predicate  is  not  quantified,  and  in  form 
the  proposition  does  not  distinctly  assert  whether 
metals  constitute  the  whole 'list  of  elements  or 
not.  But  by  inserting  'some*  before  the  predi- 
cate, "elements"  is  quantified — "all  metals  are 
some  elements."  It  was  assumed  by  Aristotle 
and  was  maintained  by  all  logicians  after  him  till 
Ploucquet  and  Lambert  in  the  i8th  century  and 
Sir  William  Hamilton  in  the  19th,  that  the  predi- 
cate of  all  affirmative  propositions  is  "undistrib- 
uted" (not  taken  in  its  universal  comprehension), 
while  the  predicate  of  a  negative  proposi- 
tion is  always  distributed.  But,  after  Sir  Wil- 
liam Hamilton  had  given  notoriety  to  the 
doctrine  of  quantification,  this  was  seen  to  be  an 
error,  through  which  an  infinite  number  of 
affirmative  propositions  which  are  universal  in 
both  terms  are  excluded  from  the  system  of 
formal  logic.  Among  the  numerous  changes  in 
the  theory  of  formal  logic  which  follow  from  the 
adoption  of  the  quantified  predicate  the  most  im- 
portant are  the  reduction  of  the  conversion  of 
propositions  from  three  species  to  one,  reduction 
of  all  the  general  laws  of  categorical  syllogisms 
to  a  single  canon,  and  the  abrogation  of  all  the 
special  laws  of  syllogism.  But  the  doctrine  of 
the  quantification  of  the  predicate  has  never  been 
generally  adopted  in  the  exposition  of  formal 
logic,  on  the  ground  that  there  is  no  proposition 
that  cannot  be  dealt  with  under  the  Aristotelian 
forms,  and  that  quantification  does  not  really 
simplify  the  theory  of  logic. 

Quantity,  in  the  language  of  Mathematics,  is 
whatever  can  be  increased  or  diminished  or 
measured:  apace,  time,  weight,  number,  force, 
etc.,  are  quantities.  Quantities  are  represented 
in  mathematics  by  symbols,  and  these  too  are 
called  quantities.  In  algebra  quantities  are  dis- 
tinguished as  known  and  unknown,  real  and 
imaginary,  constant  and  variable,  rational  and 
irrational:  a  real  quantity  is  one  not  involving 
an  impossible  operation;  variable  quantities  are 
those  which  admit  an  infinite  number  of  values  in 
the  same  expression;  rational,  those  which  do 
not  involve  any  radicals.  A  simple  quantity  is 
expressed  by  a  single  term,  as  a  or  b;  a  com- 
pound quantity  is  one  expressed  by  two  or  more 
terms  connected  by  the  sign  of  plus  (-|-)  or 
minus  ( — ).  Quantities  having  the  plus  sign 
prefixed  are  called  positive  or  affirmative:  those 
with  the  minus  sign  prefixed  are  called  negative 
quantities.  Similar  quantities  are  such  as  con- 
sist of  the  same  letters,  and  the  same  powers  of 
the  letters,  as  abc,  — 2abc,  +  4abc,  etc.  In 
Logic,  quantity  is  the  extent  to  which  the  predi- 
cate in  a  proposition  is  asserted  of  the  subject : 
when  the  predicate  is  'iffirmed  of  the  whole  of 
the  subject  the  proposition  is  a  universal  one,  as 
in  the  example  *all  metals  are  elements":  but 
when  the  predicate  is  affirmed  only  of  a  part  of 
the  subject,  as  in  "some  rnetals  are  brittle,"  the 
proposition  is  called  a  particular  one.  In  Gram- 
mar and  Prosody,  quantity  is  the  measure  of  a 
syllable,  or  the  time  in  which  it  is  pronounced. 
In  Music,  quantity  is  the  relative  duration  of  a 
tone. 

Quantiv'alence.  See  Valency. 

Quan'trell,  William,  American  guerrilla:  d. 
Kentucky,  1864.  His  depredations  first  became 
widely  known  when  he  raided  Lawrence, 
Kan.,  destroying  185  buildings,  killing  140  in- 
habitant.':   !>"■*    leaving    the    town    completely 


devastated.  His  operations  were  then  continued 
through  western  Missouri  and  eastern  Kansas, 
but  upon  his  extending  his  ravages  to  Kentucky 
in  1804  he  was  outwitted  and  killed. 

Quan'za,  a  river  of  Africa.    See  Kwanza. 

Quapaw  (kwa'pa)  Indians.    See  Siouan. 

Quarantine,  a  stated  period  (formerly  40 
days)  during  which  a  ship  coming  from  a  port 
suspected  of  contagion,  or  having  a  contagious 
sickness  on  board,  is  forbidden  intercourse  with 
the  place  at  which  it  arrives.  Quarantine  was 
first  introduced  at  Venice  in  the  14th  century.  It 
is  now  required  to  be  performed  in  almost  every 
important  country  except  Great  Britain.  In  the 
United  States  quarantine  enactments  were  passed 
by  the  colonial  legislatures  and  afterward  for 
many  years  by  the  States.  The  first  national 
quarantine  act  was  passed  23  Feb.  1799,  re- 
quiring Federal  officers  to  aid  in  the  execution  of 
State  or  municipal  quarantine  regulations.  On 
29  April  1878,  a  national  quarantine  act  was 
passed.  On  3  March  1883,  $100,000  was  ap- 
propriated for  maintaining  quarantine  points 
along  the  coast.  On  i  Sept.  1892,  owing 
to  the  presence  of  cholera.  President  Harrison 
proclaimed  a  20  days'  quarantine  of  New  York. 
By  law  it  is  made  a  misdemeanor  punishable  by 
fine  or  imprisonment,  or  both,  for  the  master, 
pilot,  or  owner  of  any  vessel  entering  a  port  of 
the  United  States  in  violation  of  the  act,  or  regu- 
lations framed  under  it.  During  the  period  of 
quarantine,  all  the  goods,  clothing,  etc.,  that  might 
be  supposed  capable  of  retaining  infection,  are 
subjected  to  a  process  of  disinfection,  which  is 
a  most  important  part  of  the  quarantine  system. 

From  7  Nov.  1896,  the  system  of  quarantine 
ceased  to  exist  in  Great  Britain,  so  far  as  re- 
gards the  British  Islands.  The  Quarantine  Act 
of  1825  required  that  quarantine  should  be  per- 
formed by  vessels  coming  to  the  British  Islands 
from  places  from  which  "the  plague  or  other 
infectious  disease  or  distemper  highly  dangerous 
to  the  health  of  his  Majesty's  subjects"  might  be 
brought ;  but  in  recent  years  this  act  has  ap- 
plied only  to  the  plague  and  yellow  fever,  and 
has  not  often  been  used.  Vessels  arriving  from 
infected  places  or  carrying  goods,  etc.,  from  such 
places,  were  required  to  be  kept  at  some  safe 
distance  from  the  shore  and  from  other  ships — 
all  their  passengers  and  crew  being  detained  on 
board  —  till  all  danger  of  spreading  infection 
was  considered  to  have  passed.  Healthy  persons 
were  thus  exposed  to  the  risk  of  taking  any 
disease  there  might  be  on  the  ship. 

In  some  places  quarantine  establishments 
were  maintained  for  receiving  persons  from  sus- 
pected vessels,  but  most  of  these  were  long  since 
abolished,  and  latterly  the  only  such  receiving 
ships  were  some  old  hulks  at  the  Motherbank  in 
the  Solent.  These  were  maintained  by  the  Privy 
Council,  on  whom  devolved  the  administration 
of  the  Quarantine  Acts.  Orders  in  Council  pre- 
scribed the  system  of  quarantine.  '  By  the  Public 
Health  Act  of  1875,  the  defense  of  the  country 
against  cholera  was  placed  in  the  hands  of  the 
Local  Government  Board,  and  regulations  were 
issued  by  that  board  for  the  purpose.  _  Instead  of 
quarantining  the  entire  crew  of  an  infected  or 
suspected  vessel,  the  method  adopted  consisted  in 
the  medical  inspection  of  the  ^rsons  on  board, 
and  the  separation  and  detention  of  those  who 
were  suffering  from  cholera  or  who  were  sus- 
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pected  of  being  affected.  All  others  were  per- 
mitted to  leave  the  ship,  but  were  traced  and 
watched  by  the  local  authorities!  Infected 
articles  on  board  were  to  be  disinfected  or  de- 
stroyed. 

Quarantine  has  long  been  considered  in- 
eflfective  against  the  introduction  of  disease, 
besides  being  a  source  of  much  danger  to  those 
who  were  compulsorily  detained  under  the  sys- 
tem. The  sanitary  ideas  of  our  day  favor  the 
less  showy  but  safer  methods  long  used  in  Eng- 
land tn  case  of  cholera. 

In  the  United  States  under  the  law  of  28 
March  1890,  known  as  the  Interstate  Quarantine 
Act,  the  supervising  surgeon-general  of  the 
Marine  Hospital  Service  is  charged  with  pre- 
paring the  rules  and  regulations,  under  direction 
of  the  Secretary  of  the  Treasury,  necessary  to 
prevent  the  introduction  of  certain  contagious 
diseases  from  one  State  to  another,  and  he  has 
also  supervision  of  the  medical  inspection  of 
alien  immigrants,  which,  under  the  law  of  3 
March  1891,  is  conducted  by  the  medical  officers 
of  the  Marine  Hospital  Service.  Under  the  act 
of  IS  Feb.  1893,  he  is  charged  with  the  framing 
of  reitulations  for  the  prevention  of  the  intro- 
duction of  contagious  diseases  and  the  preven- 
tion of  their  spread ;  and  he  is  also  charged  with 
the  conduct  of  the  quarantine  service  of  the 
United  States.  He  has  the  direction  of  labora- 
tories established  to  investigate  the  cause  of 
contagious  diseases,  and  publishes  each  week, 
under  the  title  of  'Public  Health  Reports, > 
sanitary  reports  received  from  all  parts  of  the 
United  States  and  (through  the  State  Depart- 
ment) from  all  foreign  countries. 

Quaritch,  kwarlch,  Bernard,  English 
bookseller:  b.  Worbis,  Prussian  Saxony,  23 
April  1819;  d.  Hampstead,  Middlesex,  17  Dec. 
1899.  In  1839-42  he  was  employed  in  a  publish- 
ing house  in  Berlin,  and  in  1846  established 
himself  in  London.  He  was  naturalized  as  a 
British  subject  in  1847,  and  in  that  year  issued 
his  first  book  catalogue,  a  single  leaf.  In  1848  he 
began  issuing  a  monthly  catalogue,  which  in 
1854-64  was  printed  as  a  regular  periodical  under 
the  title  'The  Museum.*  His  business  in- 
creased rapidly  and  he  became  known  as  an 
authority  on  rare  and  valuable  books  of  all 
classes.  For  30  years  he  practically  controlled 
the  rare  book  market,  attending  in  person  or  by 
proxy  every  important  book  auction  in  England 
and  America.  His  catalogues  are  remarkable 
productions,  the  first  large  one  being  published 
under  the  title  'Bibliotheca  Xylographica,  Typo- 
graphica,  et  Palseographica'  (1873)  and  after- 
ward re-issued  from  time  to  time  with  valuable 
additions,  the  last  complete  catalogue  being  the 
'General  Catalogue  of  Old  Books  and  Manu- 
scripts* (1887-8,  index  1892,  7  vols.)  and  in- 
creased by  supplements  in  1894  and  1897. 

Qnarles;  kwarlz,  Francis,  English  poet:  b. 
near  Romford,  Essex,  1592;  d.  London  8  Sept. 
1644.  He  was  educated  at  Cambridge  and 
before  1629  went  to  Dublin  as  private  secretary 
to  Archbishop  Ussher.  In  1639  he  was  ap- 
pointed chronologer  to  the  city  of  London  and 
at  the  opening  of  the  civil  wars  wrote  a  work 
entitled  'The  Loyal  Convert.'  Of  the  works 
of  Quarles.  in  prose  and  verse,  the  most  cele- 
brated is  his   'Divine  Emblems,'  a  set  of  de- 


signs illustrated  by  verses.  A  great  part  of 
them  are  borrowed  from  the  'Emblems'  of  Her- 
manus  Hugo,  but  the  verses  are  his  own. 
His  'Enchiridion  of  Meditations'  (1641)  is  a 
collection  of  brief  essays  and  aphorisms,  in 
vigorous  and  occasionally  eloquent  language. 

Quarrying.  Although  there  are  at  this  time 
in  the  United  States  about  6,000  quarries  in 
operation,  with  an  annual  product,  valued  at 
$75,000,000,  the  quarrying  industry  has  not  kept 
pace  with  modern  tendency  and  progress  toward 
cheaper  production.  In  building  operations 
revolutionary  changes  have  come  about  in  the 
last  few  years  in  the  erection  of  steel  buildings 
and  the  manufacture  of  terra  cotta  and  clay 
products,  while  quarrying  has  been,  generally 
speaking,  stationary.  The  natural  result  of  this 
has  been  a  large  increase  in  the  use  of  those 
materials  for  general  bridge  and  building  work, 
where  the  natural  preference  would  have  been 
for  stone  as  an  ideal  and  more  permanent  mate- 
rial, but  for  its  prohibitive  cost.  As  the  rapid 
increase  in  the  use  of  these  other  building  ma- 
terials is  the  direct  result  of  the  use  of  mod- 
em methods  and  machinery  to  the  elimination 
of  hand  labor  in  the  greatest  degree,  it  follows 
that  in  this  direction  also  lies  the  continued 
prosperity  of  the  stone  business.  As  a  com- 
promise between  the  minute  subdivisions  desired 
by  scientists  and  the  extremely  general  and 
often  erroneous  classification  of  quarrymen,  the 
following  division  may  be  adopted  for  quarry- 
ing operations : 

Limestones  and  Dolomites. — The  sedimentary 
and  bedded  rocks,  composed  essentially  of  lime 
carbonate,  or  the  mixed  carbonates  of  lime  and 
magnesia.  Such  have  been  found  to  pass  into 
each  other  by  insensible  gradations,  certain 
quarries  producing  at  the  same  time  material 
which,  if  classed  on  purely  chemical  grounds, 
would  be  relegated  to  both  divisions. 

Marble  —  Including  stones  identical  in  com- 
position with  those  noted  under  limestones  and 
dolomites,  but  which  through  changes,  mainly 
physical,  have  come  to  possess  properties  ren- 
dering them  desirable  for  high-grade  building 
or  ornamental  work.  The  marbles  of  New  York, 
recently  brought  to  light  by  The  Adirondack  . 
Lumber  and  Mineral  Corporation,  for  instance, 
are  largely  limestone,  while  those  in  Massa- 
chusetts. Berkshire  County,  are  largely  dolomite. 
With  the  marbles  are  also  included  a  small 
series  of  serpentine  rocks,  which  are  likewise 
utilized  for  decorative  purposes. 

Sandstones  and  Quartsites. —  Rocks  com- 
posed essentially  of  consolidated  sands,  being 
made  over,  as  it  were,  from  the  detritus  of 
preexisting  rocks.  Those  classed  as  quartziles 
are  sandstones  which  have  been  rendered  more 
or  less  crystalline  through  the  deposition  of 
silica  between  the  original  sand  particles,  as  in 
the  case  with  the  jasper  of  Sioux  Falls,  South 
Dakota,  or  the  Potsdam  sandstone  of  St.  Law- 
rence County,  New  York.  The  tuflfs  and  other 
volcanic  fragmental  rocks  are  also  here  in- 
cluded. 

5"«7iVa  Sand. —  Silica  or  siliceous  sand  in- 
cludes not  only  sand  suitable  for  the  manu- 
facture of  glass,  but  also  a  large  quantity  desig- 
nated as  engine  and  furnace  sand.  It  exists 
in  several  states  as  a  sandstone,  requiring 
crushing    and    screening;     as    a     stone    that 
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Teadily  disintegrates  when  exposed  to  the  ac- 
tion of  the  elements,  and  needs  only  washing 
or  burning  to  reduce  the  amount  of  organic 
matter  and  other  impurities. 

Siliceous  Crystalline  Rocks. —  Here  are  in- 
cluded the  true  granites  and  syenites,  together 
with  trappeau  rocks,  such  as  are  often  desig- 
nated as  black  granites;  the  gneisses  or  so- 
called  striped  or  bastard  granites';  the  mica 
schists;  and  melaphyre,  basalt,  andesite,  syenite, 
elaeolite,  diabase,  gabbro,  diorite,  and  other  vol- 
canic rocks. 

Slate. —  Including  argillaceous  rocks,  which, 
through  the  process  of  shearing  and  incidental 
chemical  activity,  have  undergone  a  partial  meta- 
morphism,  resulting  in  the  development  of  a 
pronounced  tendency  to  split  along  certain 
planes,  which  may  or  may  not  be  parallel  with 
the  original  bedding,  into  thin  sheets  suitable 
for  roofing  purposes.  It  is  necessarily  a  conse- 
quence that  such  are  restricted  to  the  regions 
of  pronounced  earth  movements,  such  as  have 
resulted  in  the  formation  of  mountain  ranges. 

The  possible  resources  of  the  various  States 
of  the  Union  are  as  follows : 


State  or  Tenrttorjr. 


New  Mexico 
N'ew  York... 


State  or  Territory.      Present  and  Prospective  Resources. 


Alabama 

Arizona , 

Arlcansas 

California 

Colorado 

Connecticut 

Delaware , 

Florida 

Georgia 

Idaho 

Illinois. , 

Indian  Territory. 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland  

Massachusetu... 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire. 
New  Jersey , 


Granite,  Limestone,  Marble,  Sand- 
stone, Slate. 

Dolomite,  Granite,  Onyx,  Marble  Sand- 
stone, Trappean  Rocks,  Volcanic 
Rocks,  and  Tufls. 

Elaeolite  Syenite,  Granite,  Limestone 
Marble,  Sandstone,  Slate. 

Granite,  Limestone,  Marble,  Sand- 
stone, Slate,  Trappean  Rocks,  Verd 
Antique  Marble,  Volcanic  Rocks,  and 
Tuffs. 

Granite,  Limestone,  Marble,  Quartzlte, 
Sandstone,  Trappean  Rocks,  Volcanic 
Rocks  and  Tuffs. 

Diabase,  Gneiss,  Granite,  Limestone, 
Marble,  Sandstone,  Verd  Antique 
Marble. 

Gabbro,  Gneiss,  Limestone,  Qtiartzite, 
Serpentine. 

Limestone  (shell  and  oolitic). 

Gneiss,  Granite,  Limestone,  Marble, 
Sandstone,  Slate,  Verd  Antique 
Marble. 

Dolomite,  Granite,  Limestone,  Marble, 
Sandstone,  Trappean  Rocks,  Volcanic 
Rocks,  and  Tufts. 

Dolomite,  Limestone,  Sandstone. 

Dolomite,  Granite,  Sandstone,  Lime- 
stone. 

Dolomite,  Limestone,  Sandstone. 

Dolomite,  Limestone,  Sandstone, 

Dolomite,  Limestone,  Sandstone. 

Dolomite,  Limestone,  Sandstone. 

Limestone,  Sandstone. 

Gneiss,  Granite,  Limestone,  Sandstone, 
Slate,  Trappean  Rocks,  Verd  An- 
tique Marble. 

Gneiss,  Granite,  Limestone,  Marble, 
Sandstone,  Slate,  Verd  Antique  Mar- 
ble. 

Gneiss,  Granite,  Limestone,^  Marble, 
Sandstone,  Slate,  Trappean  Rocks, 
Verd  Antique  Marble. 

Dolomite,  Gneiss,  Granite.  Limestone, 
Sandstone,  Slate. 

Dolomite,  Gneiss,  Granite,  Limestone, 
(Quartzlte,  Sandstone,  Slate. 

Limestone,  Sandstone. 

Diabase,  Dolomite,  Granite,  Limestone, 
Sandstone. 

Dolomite,  Gneiss,  Granite,  Limestone, 
Marble,  Sandstone,  Trappean  Rocks, 
Volcanio  Rocks,  and  Tuffs. 

Dolomite,  Sandstone,  Limestone. 

Dolomite,  Granite,  Limestone,  Marble, 
Sandstone,  Slate,  Trappean  Rocks, 
Volcanic  Rocks,  and  Tuffs. 

Gneiss,  Granite,  Limestone,  Slate. 

Diabase,  Dolomite,  Gneiss,  Granite. 
Limestone,  Marble,  Sandstone,  Slate, 


North  Carolina. 

North  Dakota... 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island . . . 
South  Carolina. . 
South  Dakota.., 
Tennessee. , 

Texas 

Utah 

Vermont 

Virginia. 

Washington  .... 

Wen  Virginia.. 

Wisconsin 

Wyoming 


Present  and  Prospective  Resources. 


Granite,  Limestone,  Marble,  Sandstone, 
Trappean  Rocks.  Verd  Antique 
Marble,  Volcanic  Rocks,  and  Tuffs. 

Dolomite,  Gneiss,  Granite,  Limestone, 
Marble,  Norite,  Sandstone,  Slate, 
Trappean  Rocks,  Verd  Antique 
Marbie. 

Dolomite,  Gneiss,  Granite,  Limestone, 
Marble,  Sandstone,  Serpentine,  Slate, 
Trappean  Rocks. 

Dolomite,  Sandstone,  Limestone. 

Dolomite,  Sandstone,  Limestone. 

liolomite.  Sandstone,  Limestone. 

Dolomite,  Granite,  Limestone,  Sand- 
stone, Trappean  Rocks,  Volcanic 
Rocks,  and  Tuffs. 

Diabase,  Dolomite,  Gneiss,  Granite, 
Limestone,  Marble,  Sandstone,  Slate, 
Serpentine. 

Dolomite,  Gneiss,  Granite,  Limestone. 

Gneiss,  Granite,  Limestone. 

Limestone,  Quartzite,  Sandstone. 

Granite,  Limestone,  Marble,  Sandstone, 
Slate. 

Granite,  Limestone,  Marble,  Sandstone, 
Slate,  Trappean  Rocks,  Volcanic 
Rocks,  and  Tuffs. 

Granite,  Limestone,  Marble,  Onyx 
Marble,  Sandstone,  Trappean  Rocks, 
Volcanic  Rocks,  and  Tuffs. 

Dolomite,  Gneiss,  Granite,  Limestone, 
Marble,  Slate,  Verd  Antique  Maible. 

Diabase,  Dolomite,  Gneiss,  Granite, 
Limestone,  Marble,  Sandstone,  Slate. 

Granite,  Limestone,  Marble,  Sandstone, 
Trappean  Rocks,  Verd  Antique  Mar- 
ble, Volcanic  Rocks,  and  Tuffs. 

Calcareous  Tufa,  Limestone,  Sandstone, 
Travertine. 

Dolomite,  Gneiss,  Granite,  Limestone, 
Sandstone. 

Granite,  Limestone,  Marble,  Sandstone, 
Trappean  Rocks,  Volcanic  Rocks  and 
Tuffs. 


In  the  earlier  days  of  the  stone  industry 
hand  methods  were  employed  almost  exclusively 
in  the  work  of  quarrying  and  dressing.  The 
past  twenty-five  years  has,  however,  witnessed 
the  introduction  of  machinery  and  consequent 
changes.  The  old  method  of  drilling  and  blast- 
ing, formerly  applied  to  all  classes  of  rocks,  is 
now  done  away  with,  excepting  in  the  very 
hardest  and  toughest  of  materials,  or  where,  as 
in  the  case  of  the  trappeau  rocks,  the  material 
is  to  be  utilized  only  for  roads.  Even  where 
drilling  and  blasting  are  now  resorted  to,  it  is 
the  custom  to  drill  a  series  of  holes  in  the  line 
along  which  it  is  desired  the  stone  shall  break; 
these  holes  are  then  charged  somewhat  lightly 
and  fired  simultaneously.  In  this  way  the  force 
of  the  explosion  is  delivered  along  a  consider- 
able surface  and  the  danger  of  shattering  the 
material  through  the  sudden  jar  is  reduced  to  a 
minimum.  This  process  is  at  present  largely 
limited  to  granite  rocks  which  are  too  hard  lo 
be  quarried  by  means  of  channeling  machines. 

Plug  and  Feather  Work. —  In  quarries  where 
good  breaks  require  that  the  splitting  strain  be 
exerted  well  down  in  the  ledge^  experience  has 
shown  that  the  best  method  for  getting  out  the 
material  is  usually  the  l>lug  and  feather  system, 
in  which  a  series  of  holes  from  i}4  to  2  inches 
in  diameter  and  of  a  depth  from  2-3  to  the  full 
thickness  of  the  sheet  are  drilled  at  intervals 
depending  upon  the  character  of  the  stone  and 
its  manner  of  cleavage.  Long  metal  wedges  or 
plugs  are  then  driven  into  these  holes  and  the 
material  split  away  in  fairly  regular  blocks 
which  must  otherwise  be  cut  to  size  by  hand. 


Digitized  by 


Google 


o 


< 


»5 
< 


Digitized  by 


Google 


Digitized  by 


Google 


QUARRYING 


In  soft  material  such  as  sandstone,  a  drill 
mounted  on  the  usual  tripod  finds  frequent  use, 
and  this  is  far  superior  to  hand  methods,  still 
in  certain  classes  of  work  a  drill  mounted  on 
quarfy  bar  will  do  much  more  and  better  work. 
The  advantages  of  the  quarry  bar  are  that  all 
the  holes  are  drilled  to  double  length,  intermedi- 
ate ones  being  shallow.  The  lower  half  of  the 
deep  holes  is  drilled  with  a  smaller  drill  bit  so 
as  to  alternate  the  plug  strain  top  and  bottom 
and  control  the  break  by  skillful  sledging. 

The  wedges  of  the  short  hole  tend  to  split 
along  the  top  and  those  of  the  long  hole  split 
along  the  bottom,  thus  distributing  the  pressure 
and  tending  to  split  the  stone  in  a  clean,  smooth 
plane,  and  largely  avoiding  any  tendency  to  run 
off.  This  distribution  of  splitting  strains  is  to 
be  worked  out  by  experience  in  the  peculiarities 
of  the  different  ledges.  The  wedges  or  plugs 
need  not  in  all  cases  be  of  a  length  equal  to  the 
depth  of  the  holes.  In  some  marble  quarries, 
plug  holes  only  5-8  inch  in  diameter  are  put 
clear  through  the  blocks,  sometimes  10  feet 
deep,  to  weaken  the  line  and  insure  a  straight 
break,  the  plugs,  however,  being  shorter. 

Broaching. —  In  granite  and  other  hard 
stones  holes  must  be  placed  closer  together  and, 
as  a  rule,  splitting  across  the  grain  is  abandoned 
in  favor  of  broaching.  In  this  system,  a  series 
of  holes  is  drilled,  usually  about  3  inches  apart 
from  center  to  center,  depending  upon  the  hard- 
ness of  the  rock,  and  a  flat  bit  or  "  broach  "  is 
substituted  for  the  regular  steel.  This  has  a 
face  about  3-4  by  3  inches,  and  is  forged  with 
a  blunt  end  to  crush  this  thin  wall  or  web  be- 
tween the  holes.  Drills  used  for  broaching  must 
have  the  release  rotation,  which  is  a  simple  de- 
vice to  throw  the  pawls  out  of  action  and  allow 
the  drill  to  work  without  rotating.  Broach 
channeling  is  the  best  and  cheapest  method  of 
cutting  out  key  bjocks,  lumps,  and  making  wall 
cuts,  etc.,  in  granite  quarries,  where  the  rock  is 
too  hard  to  be  cut  advantageously  with  the  reg- 
ular channeling  machine. 

Channeling  Machines. —  Channeling,  machines 
are  utilized  in  the  case  of  rocks  of  the  nature 
of  marble,  limestone,  and  the  softer  sandstone, 
since  they  would  be  liable  to  injury  through 
blasting  and  since  it  is  desired  to  remove  the 
materials  from  the  quarry  bed  with  a  minimum 
amount  of  waste  and  in  such  size  and  shape  that 
they  may  be  cut  into  suitable  dimensions.  The 
Wardwdl  channeling  machine,  the  earliest  in 
use,  has  given  way  to  the  direct-acting  stone 
channeling  machine,  the  design  of  which  was 
based  upon  the  conviction  that  the  same  princi- 
ples which  had  made  the  Ingersoll-Sergeant  drill 
famous,  would,  properly  applied,  give  the  best 
results  in  cutting  a  channel.  It  was  believed  that 
the  direct-acting  machine  possessed  points  of  de- 
cided advantage  over  the  slow,  cumbersome  dia- 
mond and  lever  types  of  rock-cutting  machinery 
of  that  day.  Although  certain  shortcomings  ap- 
peared in  the  first  models,  still  it  is  an  interest- 
ing fact  that  some  of  these  first  machines  are  in 
ser\'ice  today  after  more  than  fifteen  years  of 
continuous  use  and  are  still  doing  good  work. 
The  success  of  these  pioneer  types  demonstrated 
beyond  question  the  merit  of  the  direct-acting 
principle  now  everywhere  conceded  as  the  cor- 
rect one  and  it  remained  only  to  develop  to  the 
utmost  the  details  of  mechanical  construction. 

This  machine   is   primarily   suited   for   the 


heaviest  work  and  the  deepest  cuts,  in  open 
quarries  of  limestone,  sandstone,  slate,  and  other 
materials,  where  the  output  is  in  dimension 
stone.  In  this  service  it  has  found  its  greatest 
field  in  making  the  long,  deep,  longitudinal  cuts 
which  are  preliminary  to  further  breaking  by  the 
plug  and  feather  method.  It  has  found  another 
valuable  field  of  application  in  certain  classes 
of  heavy  contracting  work,  such  as  canals  and 
reservoirs.  The  advantage  of  the  track  chan- 
neling machine  in  this  work  is  threefold;  first, 
the  limits  of  excavation  can  be  distinctly  marked 
by  channeling  along  the  limiting  line  and  shoot- 
iner  out  within  this  mark;  second,  the  quantity 
of  rock  to  be  broken  and  removed  is  confined 
strictly  to  the  limits  of  cut  —  an  item  often  of 
great  consequence  when  competition  is  keen  and 
prices  low ;  third,  the  walls  of  the  excavation  are 
left  smooth  and  solid,  requiring  the  minimum  of 
attention  and  maintenace.  A  notable  instance  of 
this  canal  work  was  seen  in  the  Chicago  Drain- 
age Canal,  where  more  than  thirty  track  chan- 
nelers  of  an  earlier  type  were  employed.  The 
machines  were  also  used  in  certain  work  in  the 
enlargement  of  the  Erie  Canal  and  their  per- 
formance was  eminently  satisfactory. 

The  average  cut  with  these  channeling  ma- 
chines is  from  eight  to  sixteen  feet  in  depth, 
depending  upon  the  nature  of  the  stone.  The 
guage  or  width  of  the  cut  will  depend  upon  the 
final  depth  sought.  It  may  be  from  one  and  one- 
h»lf  to  four  inches  at  the  start  reducing  to  a 
width  of  one  and  one-eighth  inches  with  the 
last  steels.  The  length  of  the  channel  is  limited 
only  by  the  length  of  track  which  can  be  used. 
Cutting  speeds  vary  with  the  quality  of  rock 
and  the  handling  of  the  machine.  There  are 
cases  on  record  where  the  machine  channeled 
700  square  feet  in  ten  hours  in  volitic  limestone, 
during  part  of  which  time  over  100  square  feet 
per  hour  was  cut.  In  Ohio  sandstone  of  medium 
hardness,  260,  280  and  300  square  feet  per  day 
of  ten  hours  have  been  channeled  and  these 
rates  are  being  maintained  as  an  average  by  the 
month.  The  average  cost  in  this  case  runs  from 
two  and  one-half  cents  to  three  and  one-half 
cents  per  square  foot  cut.  On  the  Chicago  Canal 
the  cost  wa.s  fifteen  cents  per  square  foot. 

Helicoidal  Saws. —  Recent  attempts  have  been 
made  to  introduce  the  so-called  helicoidal  saw 
for  quarrying  the  softer  rocks;  as  limestone  and 
marble,  but  with  only  partial  success  and  that 
in  the  larger  limestone  quarries  of  the  Middle 
West,  owing  apparently  to  the  large  amount  of 
labor  necessary  for  putting  the  saw  in  position 
and  the  waste  involved  in  cutting  out  the  corners 
in  which  the  pulleys  are  run.  The  saw.  as 
is  well  known,  consists  of  a  twisted  iron-wire 
rope,  generally  three-sixteenths  of  an  inch  in 
diameter,  running  over  sliding  pulleys,  the 
abrading  material  being  either  sand  or  chilled 
iron,  as  the  case  may  be. 

After  the  stone  is  removed  from  the  quarry 
bed  it  is  worked  into  the  desired  shape  and  size 
by  a  process  dependent  largely  upon  the  hard- 
ness of  the  stone.  Formerly  a  block  after  being 
reduced  to  an  approximately  rectangular  form 
by  means  of  hand  plug  and  feather  splitting,  was 
still  further  reduced  by  pitching  tools,  follo\yed 
when  necessary  by  such  implements  as  the  point, 
ax,  pean  hammer,  and  bushhammer.  Pneumatic 
tools  are  gradually  replacing  these  hand  imple- 
ments.    Pneumatic  surfacing  machines,  lathes 
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and  planers  are  now  in  use  at  the  larger  quarries. 
Indeed,  the  production  of  cylindrical  columns  by 
the  old  hand  method  has  been  almost  entirely 
superseded  by  the  use  of  lathes  similar  to  those 
used  in  turnmg  metals.  Except  on  the  harder 
stone,  like  granite  and  quartzite,  saws  are  ex- 
tensively used  for  splitting  up  material  into  rec- 
tangular masses  and  slabs  where  smooth,  even 
surfaces  are  desired. 

Electricity  in  Quarrying. —  The  quarrying  in- 
dustry today  corstitutes  an  important  field  for 
the  application  of  electric  current,  and  the  sub- 
ject has  become  so  important  as  to  create  a 
literature  and  .1  technology  of  its  own,  for  many 
of  the  problems  involved  are  such  as  do  not 
arise  in  connection  with  other  work.  The  flexi- 
bility of  electric  circuits  and  the  general  adapt- 
ability of  electric  power  have  led  to  a  wide 
range  of  applications,  some  of  which  are  still 
in  the  experimentkl  stage.  Motors  and  other 
necessary  equipment  have  been  designed  for 
special  requirements.  Beginning  with  a  small 
direct  current  station  and  leading  up  to  a  com- 
plete high  tension  transmission  and  converting 
system,  the  use  of  electricity  in  mining  and 
quarrying  is  very  similar  to  its  application  to 
street  railway  work.  Special  motors  for  the 
equipment  of  mine  locomotives  have  been  de- 
signed to  meet  the  peculiar  conditions  con- 
fronted in  mining  and  quarry  work.  A  recent 
application  is  that  of  the  gathering  locomotive 
\xhich  is  to  a  great  extent  replacing  animal  haul- 
age completely.  This  locomotive  is  equipped  with 
a  reel  and  cable,  supplying  power  to  it  when 
gathering  cars  from  rooms  where  no  trolley  i* 
installed  and  where  wooden  rails  are  used. 
Standard  motors  are  applicable  to  and  are 
largely  used  on  hoists,  ventilating  fans  and 
drainage  pumps. 

The  transmission  of  power  over  long  dis- 
tances by  polyphase  alternating  current  is  one 
of  the  most  notable  and  importnnt  developments 
in  electricity.  It  has  been  -  chief  factor  in  the 
marvelous  development  of  the  far  west.  Much 
of  the  progress  in  the  country  west  of  the 
Rockies  is  directly  traceable  to  the  use  of  elec- 
tricity which,  in  many  cases,  generated  at  a  dis- 
tant waterfall,  is  transmitted  to  commercial  cen- 
ters V  here  the  power  can  be  used  as  desired. 

In  a  typical  quarrying  operation  100  men  were 
formerly  required  to  produce  s.ooo tons  of  marble ; 
now,  since  scrapping  most  of  the  plant  and  sub- 
stituting modern  machinery,  10  men  produce 
6000  tons  in  the  same  time.  The  argument  br-s 
been  presented  in  all  sincerity,  that  mechanical 
methods  cannot  be  used. to  the  same  advantanfc 
in  quarrying  rock  as  in  the  case  of  general  man- 
ufacturing. To  some  extent  this  is  true,  de- 
pending upon  the  class  of  quarrying:  for  in- 
stance, in  some  quarries  producing  rough  rubble 
without  regard  to  si^e  or  dimensions,  tlie  me- 
chanical features  are  confined  to  drilling,  elec- 
trical blasting  and  suitable  hoisting  apparatus 
and  perhaps  pumping  or  crushing,  with  the  oc- 
casional use  of  steam  shovels.  There  can  be  no 
question  as  to  the  economy  of  machine  drilling 
over  hand  drilling,  and  the  harder  the  material 
and  the  more  difficult  to  drill  by  hand,  the 
greater   is   the   advantage   of  machine   drilling. 

Successful  quarries  are  those  which  closely 
approach  the  ideal  of  eliminating  hand  labor 
a-d.  as  in  other  orofitable  operations,  are  the 
result  of  heavy  investments  in  all  the  machinery 


which  can  be  used  up  to  that  point  where  addi- 
tional apparatus  will  not  reduce  the  waste.  The 
modern  methods  of  clanrwling,  plug  and  feather 
work,  power  wedge  hole  cutters  and  the  use  of 
compressed  air,  very  nearly  reach  this  point  as 
it  calls  for  few  machine  operators,  a  few  men  to 
bar  out  the  stone  so  loosened,  and  a  gang  of 
derrick  men  to  place  it  on  the  cars  for  shipment 
in  that  attractive  form  best  calculated  to  hold 
and  e.xpand  the  market  at  the  highest  trade 
price  ioT  the  product.  In  most  quarries,  the 
op«;rating  period  is  limited  by  the  comparative 
shortness  of  the  working  season,  and  therein 
lies  another  advantage  of  machinery.  Again, 
the  smaller  the  force,  the  more  easily  it  is  con- 
trolled and  the  better  the  opportunitv  for  sifting 
the  men  down  to  a  picked  gang  of  machine  run- 
ners, men  who,  at  a  slight  addition  over  the 
prevailing  rate  of  wages,  will  not  only  do  very 
much  more  work,  but  will  come  nearer  to  the 
production  of  a  perfect  output  without  wasteage. 
There  exists  in  the  stone  industry  the  same 
tendency  toward  the  concentration  of  capital  and 
the  formation  of  stock  companies  as  in  other 
branches  of  trade.  This  is  due  not  altogether 
to  the  desire  for  combination  with  a  view  to 
controlling  trade,  but  in  part  at  least  to  a  change 
which  has  taken  place  in  the  character  of  the 
industry.  The  installation  of  costly  machinery 
and  the  fact  that  the  quarries  in  many  cases 
now  contract  not  merely  to  furnish  the  stone, 
but  to  furnish  it  cut  and  ready  for  its  definite 
position  in  the  structure,  even  if  they  do  not 
contract  to  set  it  in  place  as  well,  involve  a 
larger  capitalization  and  supply  of  available 
funds.  See  Mines  and  Mining;  Mining  and 
Milling  Machinery  ;  Building  Materials  ;  etc 
Edward  S.  Farrow, 
Consulting  Mining  Engineer. 

Quart.    See  Weights  and  Measures. 

Quarter.    See  Weights  and  Measures. 

Quarter-crack.    See  Sandcrack. 

Quarter  Days,  the  days  which  begin  the 
four  quarters  of  the  year,  namely:  25  March, 
or  Lady-day;  24  June,  or  Midsummer-day; 
29  September,  or  Michaelmas-day;  and  25  De- 
cember, or  Christmas-day.  In  England  and 
Ireland  it  is  usually  contracted  between  land- 
lord and  tenant  that  rent  should  be  paid,  and 
that  houses  may  be  entered  or  left  on  these  days. 
In  Scotland  there  are  two  legal  term  days,  Whit- 
sunday (15  May)  and  Martinmas  (11  Novem- 
ber). There  are  also  two  conventional  terms. 
Candlemas  (2  February)  and  Lammas  (i  Au- 
gust), on  which  rents  are  frequently  paid.  In 
the  United  States,  in  law,  quarter  days  are  the 
1st  of  January,  April,  July,  and  October.  In 
the  relation  between  landlord  and  tenant  in 
some  of  the  States  they  are  the  1st  of  May, 
-Xugust,  November,  and  February,  respectively. 

Quarter  Dollar,  in  American  coinage,  a 
silver  piece  of  the  value  of  25  cents.  Its  issue 
was  first  authorized  (weight,  104  grains)  by 
Congress  in  1792,  and  its  coinage  was  begun  in 
1796.  It  was  reduced  to  93  grains  in  1853.  This 
coin  is  legal  tender  to  the  amount  of  $10.  _  There 
were  no  issues  of  the  quarter  dollar  during  the 
years  1798  to  180.^.  inclusive,  1808  to  1815  uiclu- 
sive.  1817.  1824.  1826  and  1830. 

Quarter  Sessions.    See  Court. 
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QUARTER-STAFF  —  QUARTZ 


Quarter-staff,  an  old  English  weapon 
formed  of  a  stout  pole  of  heavy  wood,  about  six 
feet  long,  loaded  with  iron  at  both  ends. 

Quartering  Acts,  acts  of  the  British  Parlia- 
ment which  did  away  with  certain  of  the  penal- 
ties of  high  treason  as  prescribed  by  law  in 
ancient  times.  The  offender,  if  a  man,  was 
drawn  on  a  hurdle  to  the  place  of  execution, 
there  hanged  by  the  neck  till  he  was  dead,  the 
bead  severed  from  the  body,  the  body  disem- 

iboweled  and  divided  into  four  quarters,  and  the 
head  disposed  of  at  the  pleasure  of  the  king.  If 
the  offender  was  a  woman  she  was  drawn  to  the 
1  place  of  execution  and  there  burned  alive.  By 
successive  acts  of  the  parliament  (30  Geo.  III.  ch. 
48,  and  54  Geo.  II.  ch.  146)  the  punishment  of  a 
female  traitor  was  changed  to  hanging;  and,  in 
the  case  of  men,  the  crown  might  change  the 
sentence  to  beheading,  or  might  remit  it  wholly. 
Under  the  felony  act  of  1870  hanging  is  made 
the  one  penalty  of  treason:  but  as  the  act  54 
Geo.  III.  ch.  146  was  not  repealed,  the  offender, 
if  a  man,  may  by  crown  warrant  be  beheaded. 

Quartermaster,  (i)  in  military  affairs,  an 
officer  who  superintends  the  issue  01  stores,  food, 
and  clothing,  and  arranges  transportation  for  a 
regiment  when  necessary.  (2)  In  nautical 
affairs,  a  petty  officer  who,  besides  having 
charge  of  the  stowage  of  ballast  and  provisions, 
coiling  of  ropes,  etc.,  attends  to  the  steering  of 
the  ship.    He  is  appointed  by  the  captain. 

Quartermaster-general,  in  the  army  of  the 
United  States,  a  staff-officer  with  rank  of  brig- 
adier-general. He  is  chief  officer  in  the  quarter- 
master's department  In  England  he  is  a  staff- 
officer,  specially  appointed  for  duties  connected 
with  quartering,  encamping,  embarking,  and 
moving  troops.  In  both  armies  in  the  field  he  is 
responsible  for  the  sur\'eys  and  reconnaissance 
necessary  for  the  conduct  of  the  army,  and  has 
the  general  direction  of  the  railway,  postal,  sig- 
naling, and  telegraph  services. 

Qnartermaster-sergeant,  in  the  United 
States  army,  an  officer  whose  duty  it  is  to  assist 
the  quartermaster.  In  England  the  senior  ser- 
geant in  the  quartermaster's  department  ot  a 
regiment.    He  ranks  next  the  sergeant-major. 

Qnar'tem.    Se«  Weights  and  Measures. 

Qnarteroon'.    See  Quadroon. 

Qtiartef,  or  Quartette  (Italian  quartetto 
from  quarto,  a  fourth),  a  musical  composition 
for  four  voices  or  instruments,  in  which  all  the 
parts  are  obbligati,  that  is  to  say,  each  is  indis- 
pensable to  the  just  performance  of  the  piece;  no 
one  part  can  be  omitted  without  injuring  the 
proper  effect  of  the  composition.  Vocal  quartets 
are  generally  accompanied  by  instruments  to  sus- 
tain the  voices,  but  the  most  artistic  effect  is 
produced  by  their  perfect  rendition  unaccom- 
panied. An  interchange  of  melody,  whereby  the 
parts  become  in  turn  principal  and  subordinate, 
without  any  interweaving  of  them,  does  not  con- 
stitute a  quartet  (see  Polyphony).  Quartets 
for  stringed  instruments  are  generally  arranged 
for  two  violins,  a  viola  or  tenor  violin,  and  a 
violoncello.  Haydn  was  the  originator  of  the 
modem  instrumental  quartet,  and  His  contempo- 
rary emulators  were  Mozart,  Beethoven,  Gietry, 
Sammartini,  Onslow,  the  two  Rombergs,  and 
Ries.  Among  later  masters  of  the  quartet  form 
are  Schubert  and  Brahms. 


Quartier  Latin,  kar-te-&  la-tin.  See 
Paws. 

Quartley,  kwart'll,  Arthur,  American  art- 
ist: D.  Paris  24  May  1839;  d.  New  York  24  May 
1886.  Coming  to  the  United  States  in  1851,  he 
studied  in  Baltimore  and  New  York  and  was 
elected  National  Academician  in  1886.  His  most 
important  works  are  marines,  and  among  them 
may  be  mentioned  <New  York  from  North 
River' ;  <  Afternoon  in  August  —  Coast  of 
Maine*  (1778) ;  'Low  Country  on  the  North 
Shore  of  Long  Island >  (1881);  and  'Off  the 
Shoals.> 

Quarto,  the  name  applied  to  the  size  of 
a  book,  in  which  a  sheet  makes  four  leaves, 
frequently  abbreviated  to  4to.  Also  a  book 
formed  by  folding  a  sheet  twice,  making  four 
leaves,  eight  pages.  The  term,  by  modern  usage, 
refers  to  a  book  of  nearly  square  form. 

Quartodecimans,  kwar-to-desl-manz,  the 
name  given  to  those  Christians  in  the  early  cen- 
turies who  celebrated  the  Easter  festival  on  the 
same  day  as  the  Jews  celebrated  the  Passover, 
namely  the  14th  day  of  the  month  Nisan.  Most 
of  the  churches,  both  of  the  East  and  West,  cele- 
brated the  Christian  Passover  always  on  the 
Sunday  next  succeeding  the  day  observed  by  the 
Jews,  never  on  14th  Nisan,  even  if  that  day  was 
Sunday.  The  Council  of  Nice  (325  a.d.)  en- 
joined on  all  the  faithful  this  rule;  thereafter  the 
Quartodecimans  were  held  to  be  heretics. 

Quartz,  the  name  given  native  oxide  of 
silicon,  SiOj.  It  is  a  widely  distributed  mineral, 
occurring  not  only  as  veins  and  segregated 
masses,  but  as  a  common  constituent  of  igneous 
rocks.  Detrital  grains  form  ■  sands,  sandstones, 
and  quartzites.  Owing  to  differences  in  coloi 
and  texture  and  its  use  as  a  semi-precious  stone, 
the  names  given  varieties  of  quartz  are  many. 
All  these  varieties,  however,  are  included  in  two 
classes,  the  plainly  crystalline  or  vitreous,  and 
the  obscurely  crystalline  called  crypto-crystalline. 
All  varieties  have  about  the  same  hardness,  7, 
that  is,  can  scratch  window  glass,  and  nearly  the 
same  specific  gravity,  2.6.  Pure  quartz  is  fusible 
only  at  high  temperatures. 

Quartz  crystallizes  in  the  rhomboHedral  sys- 
tem, generally  as  six-sided  prisms  usually  termi- 
nated at  each  end  by  six-sided  pyramids.  Among 
the  crystalline  varieties  of  quartz  are  rock  crys- 
tal, amethyst,  smoky  quartz,  rose  quartz,  milky 
quartz,  the  mineral  being  colorless  when  pure, 
but  ranging  through  various  shades  of  yellow, 
red,  brown,  blue,  and  green  to  black  when  im- 
pure. Colorless  quartz,  or  rock  crystal,  is  often 
cut  into  gem  shapes  and  sold  as  Lake  George 
diamonds,  Brazil  pebbles,  etc.  Perfectly  clear 
crystals  of  larger  size  are  highly  prized  in  Japan, 
when  cut  and  polished  as  spheres.  Recentiy  de- 
veloped uses  of  rock  crystal  are  in  the  manufac- 
ture of  fibres  for  suspending  the  minute  magnets 
and  mirrors  used  as  galvanometers  and  in  the 
manufacture  of  spectrum  tubes  and  test  tubes, 
the  quartz  being  fused  by  the  oxyhydrogen  blow- 
pipe. Quartz  fibres  are  used  for  galvanometers 
because  they  show  no  torsion  and  the  minors 
have  no  permanent  set  or  deviation  from  the 
true  position  when  at  rest.  Vessels  made  of 
fused  quartz  can  be  heated_  to  a  white  heat  and 
plunged  into  cold  water  without  injury  and  on 
this  account  quartz  tubes  are  used  for  studying 
the  spectra  gases  at  high  temperatures. 
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QUARTZ  PORPHYRY  — QUATERNIONS 


Of  the  colored  varieties  of  crystalline  quartz 
amethyst  is  clear  purple  or  bluish-violet,  and  is 
popular  as  a  gem;  rose  quartz,  which  always 
occurs  massive,  is  rose  red  or  pink;  yellow 
quartz,  or  citrine,  is  often  called  topaz  by  jewel- 
ers, but  may  be  distinguished  from  true  topaz  by 
its  inferior  hardness;  smoky  quartz,  called  also 
cairngorm  stone,  varies  in  color  from  smoky 
yellow  to  brownish  black;  milky  quartz,  white, 
nearly  opaque  and  often  with  a  greasy  lustre,  is 
of  common  occurrence  in  veins ;  sagenitic  quartz 
has  inclusions  of  needle-like  crystals  of  rutile, 
actinolite,  asbestos  (cat's-eye)  or  black  tourma- 
line; sapphire  quartz  indigo  blue  in  color,  is  a 
rare  variety.  Many  quartz  ciystals  contain  small 
cavities  partly  filled  with  liquids,  generally  water, 
also  inclusions  of  carbonic  acid,  either  liquid  or 
gaseous.  The  cryptocrystalline  varieties  of 
quartz  include  chalcedony,  and  its  varieties, 
camelian,  chrysoprase,  prase,  plasma,  agate, 
onyx,  and  sardonyx ;  also  flint,  homstone,  touch- 
stone, and  jasper.  Chalcedony  has  a  wax-like 
lustre,  is  translucent  or  transparent,  and  its  color 
varies  from  white  through  pale  brown  to  dark 
brown  or  black,  though  it  is  occasionally  blue; 
camelian,  or  sand,  is  a  red  or  brownish-red 
chalcedony;  chrysoprase  an  apple-green  variety; 
prase,  a  dull  darker  green ;  plasma,  a  leek  green 
or  emerald  green ;  bloodstone,  a  dark  green 
chalcedony  with  small  red  spots,  like  drops  of 
blood;  agate,  a  chalcedony  with  delicate  parallel 
bands  of  color,  or  irregularly  clouded  color 
effects,  the  colors  being  white,  red,  brown,  or 
even  blue,  while  moss  agate  contains  moss-like 
forms  caused  by  oxide  of  manganese;  in  onyx 
the  differently  colored  bands  are  straight  and 
parallel;  sardonyx  is  onyx  containing  bands  of 
camelian  (sand)  ;  flint  differs  from  chalcedony 
in  being  more  opaque,  having  a  slightly  vitreous 
lustre,  being  generally  gray  or  brown  in  color ;  it 
breaks  with  a  sharp  cutting  edge ;  it  was  used  by 
the  early  races  of  men  for  arrow  heads,  knives, 
etc. ;  homstone  resembles  flint,  but  has  a  splint- 
ery fracture,  and  is  often  white;  touchstone, 
known  also  as  basanite  or  Lydian  stone,  a  black 
homstone  or  jasper,  used  for  testing  the  purity 
of  precious  metals  by  rubbing  them  on  it;  jasper 
differs  from  the  preceding  varieties  in  being  en- 
tirely opaque;  it  is  often  red,  yellow,  or  brown. 

Common  milky  quartz  is  used  for  a  variety 
of  purposes.  In  metallurgical  operations  it  is 
used  as  a  flux  in  smelting  iron  and  copper  ores ; 
when  finely  crushed  it  is  used  by  porcelain  manu- 
facturers for  making  glazes,  quartz  sand  and 
ground  pure  quartz  are  used  in  immense  quanti- 
ties for  making  glass.  Another  use  is  as  an 
abrasive,  either  as  sandpaper  or  as  sand  or  a 
fine  powder.  In  these  forms  it  is  used  for  dress- 
ing stone,  wood,  and  leather;  while  the  powder, 
mixed  with  soap,  forms  a  widely  advertised 
cleansing  compound. 

Quartz  Porphyry,  an  igneous  rock  charac- 
terized by  containing  crystals  of  quartz  and 
feldspar  with  sometimes  biotite  and  more  rarely 
hornblende  scattered  through  a  ground  mass  that 
is  glassy  or  contains  fine  crystals  of  quartz  and 
feldspar.  Thename  was  formerly  given  to  free 
Tertiary  rhyolites  and  is  still  applied  to  rhyolites 
that  have  crystallized  as  dikes  or  laccolites 
rather  than  as  surface  flows,  but  these  distinc- 
tions have  little  value.  In  general  quartz 
porphyries  differ  from  rhyolites  simply  in  being 
denser.    Quartz  trachyte  is  a  name  given  rhyo- 


lite  by  European  geologists.  Quartz  porphyries 
are  of  quite  common  occurrence  in  the  Western 
States  and  are  of  peculiar  importance  at  Lead- 
ville,  Colo.    See  Rhyolite. 

Quartzite,  a  sedimentary  rock  of  common 
occurrence  in  mountain  ranges  or  when  strata 
have  been  strongly  folded.  It  is  simply  a  meta- 
morphosed sandstone,  its  hardness  and  rather 
crystalline  character  being  due  to  the  cement  of 
crystalline  quartz  that  surrounds  the  grains  of 
the  original  sandstone.  A  sandstone  containing 
clay  becomes  a  quartzite  containing  mica,  and 
thus  quartzites  grade  into  quartz-schists  and 
mica-schists.  In  general,  quartzites  resist  weath- 
ering and  thus  form  ledges.  They  differ  greatly 
in  color.    See  also  Glacial  Period. 

Quasimo'do,  in  the  Roman  calendar,  a 
term  applied  to  the  first  Sunday  after  Easter, 
from  the  opening  words  of  the  introit  for  that 
day,  '^quasi  modo  geniti  infantes/>  as  in- 
fants lately  born.  Also  the  name  of  a  well 
known  character  in  Victor  Hugo's  novel  <  Notre 
Dame  de  Paris.' 

Quass,  kwas,  or  Kvass,  a  Russian  bever- 
age, ma'de  by  pouring  warm  water  on  rye  or 
barley  meal.    It  is  sour  and  fermented. 

Quas'sia,  a  genus  of  shrubs  and  trees  of 
the  _  order  Simarubace<e.  The  best  known 
species  (Q.  amara)  is  indigenous  to  tropical 
America,  grows  about  12  feet  tall,  bears  large 
pinnate  leaves  with  winged  petioles,  and 
racemes  of  bright  red  blossoms.  The  wood  is 
used  for  cabinet  making  and  for  furniture,  since 
it  is  avoided  by  insects.  It  is  excessively  bitter, 
and  was  formerly  in  repute  as  a  medicine  and  for 
augmenting  the  bitterness  of  ale,  porter,  beer, 
and  similar  beverages.  It  is  known  also  as 
bitterwood,  by  which  name  the  wood  of 
Picrcena  excelsa  is  likewise  designated  and  used 
as  a  substitute  for  true  quassia  with  which  it  vies 
in  bitterness. 

Quater'nary,  or  Post-Tertiary  Period,  in 
geolog}',  the  fourth  great  division  of  the  fossili- 
ferous  strata,  which  embraces  the  Pleistocene  or 
Glacial  and  Post-Glacial  (q.v.)  and  recent  sys- 
tems.   See  Post- Pliocene. 

Quaternions.  Fundamental  Principles. — A 
quaternion,  or  «set  of  four,»  is  a  quadrinomial 
of  the  form 

w+xi+yj+zk, 

in  which  w,  x,  y,  s  are  numbers,  and  i,  i,  j, 
k  are  four  independent  units,  any  three  of  which 
may  be  interpreted  geometrically  as  a  set  of 
mutually  perpendicular  straight  lines  of  unit 
length  in  three-dimensional  space.  The  binary 
products  xi,  yj,  zk  are  three  mutually  per- 
pendicular line-segments  of  lengths  x,  y,  s 
respectively:  they  are  called  vectors,  while 
pure  numbers,  positive  or  negative,  are  called 
scalars. 

The  calculus  of  quaternions  is  an  algebra 
in  which  the  fundamental  operations  of  addi- 
tion, subtraction,  multiplication,  and  division, 
and  the  consequent  operations  of  involution, 
evolution,  etc.,  are  employed,  and  whose  ele- 
rnents  (operators  and  operands)  are  quater- 
nions. It  is  a  multiple  algebra,  because  a 
quatemionic  symbol,  as  17.  contains  implicitly 
several  independent  quantities,  and  it  is  essen- 
tially geometric,  because  its  operations,  addi- 
tion, multiplication,  etc.,  may  be  interpreted 
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QUATERNIONS 


as  geometric  transformations.  For  exampl?, 
in  illustration  of  the  last  statement,  if  q,  r 
be  two  quaternions  and  be  taken  to  represent 
two  line-sepnents  meeting  at  a  point,  their 
sum  is  the  diagonal  of  the  parallelogram  of 
which  q  and  r  are  two  adjacent  sides.  This 
is  known  as  geometric  addition ;  its  law  is  that 
of  the  parallelogram  of  forces.  Multiplication 
oy  a  guatemion  is  equivalent  to  an  orthogonal 
transformation  in  four  variables  plus  an  ex- 
pansion or  a  contraction.  The  geometrical 
construction  of  a  quaternion  product,  however, 
needs  the  hypothesis  of  a  four-dimensional 
space  for  its  proper  presentation.* 

Vectors  in  particular  are  so  defined  as  to 
obey  the  law  of  geometric  addition.  If  several 
vectors  represent  the  successive  parts  of  a 
broken  line  in  space,  their  sum  is  the  line- 
segment  joining  the  free  ends  of  the  broken 
line.  In  this  process  of  addition  the  line- 
segments  representing  vectors  may  be  trans- 
ferred to  any  positions  in  space,  provided  they 
remain  parallel  to  their  original  directions,  but 
the  direction-sense  must  in  every  case  be 
preserved. 

In  obedience  to  this  interpretation  a  qua- 
ternion may  always  be  written  as  the  sum  of 
a  scalar  and  a  vector;   thus, 

q^Sq  +  Vq, 

wherein  S  and  I'  are  to  be  read  'scalar  of* 
and  'vector  of  respectively:  for,  by  the  law 
of  geometric  addition  xi+yj+ek  is  itself  a 
vector,  while  w,  being  a  pure  nximber,  is  by 
definition  a  scalar. 

In  the  quaternion  algebra  the  laws  of  asso- 
ciation and  distribution  in  the  four  funda- 
mental operations,  and  the  law  of  commuta- 
tion in  addition  and  subtraction,  are  assumed, 
or  they  may  be  deri  -.-ed  from  the  geometrical 
definitions  of  the  processes,  but  the  commu- 
tative law  in  multiplication  and  division  is 
rejected  except  for  such  quaternions  as  have 
vector  parts  that  are  numerical  multiples  of 
one  another. 

The  laws  of  combination  by  multiplication 
are  determined  in  the  following  manner:  The 
mutually  perpendicular  vectors  xi,  yj,  zk  are 
numerical  multiples  of  the  three  independent 
units,  i,  j,  k,  and  the  combinatory  laws  for 
these  units  are  derived  from  the  assumptions 


from  which  are  obtained,  through  multiplica- 
tion by  i,  j,  k  in  succession,  the  remaining 
binary  products 

jk=  —kj=i,     ki=  —ik=j,     ij=  —ji^k. 

From  these  laws  it  follows  that  the  product 
of  two  quaternions  is  itself  a  quaternion. 
Thus  q  and  r  being  given  quaternions, 

g=«/  +xi  +yj  +zk, 
r  =11/  +x'i  +y'j  +z'k, 

their  product  has  the  form 

qr  =  W+Xi+Yi+Zk, 


wherein 


W  '=um>'  —xx"  —yy'—zz', 
X  =wx'  +u,''x+yz'  —  yz, 
V'=5ty  +w'y  +  zx'-z'x, 
Z=ii'3'  +w'z+xy'  —x'y. 


If  the  order  of  the  factors  in  this  product 
be  changed  from  gr  to  rq,  the  scalar  part 
rimi'  —xx"  —yy  —zz'  is  tmaltered,  but  the  terms 
yz! —yz,  zx'—z'x,  xy—x'y  change  their  alge- 
braic signs  and  therefore  the  vectors  of  qr 
and  of  rq  are  different.  This  result  shows  that 
in  general  quaternion  multiplication  does  not 
obey  the  commutative  law.  In  order  that  the 
above  terms  may  not  change  sign  (by  a  rever- 
sal of  the  order  of  the  factors  q,  r)  they  must 
be  separately  zero,  that  is, 

y      z      z      X      x_     y_ 
y'z"    z'~x"    x'~y 

in  other  words,  x",  y,  z"  must  be  the  same 
numerical  multiples  of  x,  y,  z  respectively. 
This  makes  x'i+yj+z'k  a  numerical  multiple 
of  xi+yj+zk,  and  it  is  the  condition  tmder 
which  it  is  permissible  to  write  qr  -^rq. 

Division  is  interpreted  by  introducing  the 
reciprocal,  defined  by  the  equation  qr  =  i,  in 
which  q  and  r  are  said  to  be  reciprocal  to  one 
another,  and,  as  in  ordinary  algebra,  we  write 
r=^'  and  q=i^^.  This  product  obviously 
obeys  the  commutative  law  and  also  it  has 
no  vector  part,  so  that 

x"  =nx,     y  ='ny,     z'  =-nz,  [n  =a  number] 

and 

■umx  =  —w'x,     v/  =  —nw. 

Hence  the  reciprocal  of  q  must  have  the 
form 

9"'  =-^  (w-xi-yj-zk), 

where  m  is  a  nvimber  .     By  forming  the  product 
,     observing    the     laws     i'=p=k'=—i, 


*  See  ■  Bulletin  of  the  American  Mathematical  Society' 
<v.>l.  ll.p.  43,). 


tj  =  —ji—k,  etc.,  it  is  easily  shown  that 

m  =w*  +x*+y'  +z^. 

This  number  is  called  the  norm  of  q. 

It  is  now  evident  that  the  quotient  rq-^  is 
obtained  by  writing  out  the  product 

(w'  +x'i+yj+z'k)  — {w—xi—yj—zk), 
tn 

and  that  this  quotient  is  a  quaternion. 

Hence,  barring  critical  cases,  such  as  division 
by  zero,  indeterminate  forms,  etc.,  the  applica- 
tion of  the  four  fundamental  processes  of 
algebra  to  quaternion  symbols  leads  always 
to  determinate  quaternion  results.  The  qua- 
temionic  algebra  is  therefore  a  closed  system 
and  satisfies  the  definitions  of  a  group.  (See 
Theory  op  Groups.) 

The  positive  square  root  of  the  norm  of 
q  (  =  +  V'w'+a:'+J''+2')  is  called  its  tensor 
and  the  quotient  of  q  by  tensor  of  o  is  called 
its  versor,  so  that  a  quaternion  is  always  the 
product  of  its  tensor  and  versor.  The  sym- 
boUc  form  of  this  statement  is 

q-Tq-Uq, 

where  T  and  U  stand  for  tensor  and  versor 
respectively. 

In  the  strictly  symbolic  notation  the  recip- 
rocal of  q  has  the  form 

and  since  q(j-'  =  i  it  follows  that 
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The  quaternions  Sq  +  Vq  and  Sq—Vq  are  said 
said  to  be  conjugates  of  one  another.  ^ 

A  vector  has  no  scalar  part,  but  it  has  a 
tensor  factor  and  a  vcrsor  (vector  of  unit 
length);  and  a  scalar  has  no  versor  part,  but 
it  has  a  tensor,  its  positive  numerical  value, 
and  a  versor  whose  value  is  always  ±i.  The 
symbolic  statements  arc 

Vq  =  TVq-UVq, 
Sq'=±TSq. 
Therefore,  also, 

V'q=-TH'q.     S'q=T'Sq. 

The  equation  S'q—\''q  =  T'q  may  now  be 
written 

S'q  +  T'Vq  =  T'q. 

and  hence,  d  being  an  appropriate  angle,  it 
may  be  assumed  that 

Sq  =  Tq-cos  d,     \'q  =  Tq- UVq-sin  6. 

By  the  introduction  of  these  .expressions  for 
scalar  and  vector  the  quaternion  is  presented 
in  a  new  binomial  form 

q  =  Tq(cos  0  +  UVq- sin  0), 

one  of  great  importance  and  utility. 

The  formula  last  written  is  a  particular  case 
of  a  more  general  geometric  law.  A  recent 
interpretation  makes  quaternion  symbols  repre- 
sent straight-line  segments  (their  directions 
included)  in  four-dimensional  space.*  Inter- 
preted in  this  way  quaternions  are  called 
directors.  It  is  shown  that  if  two  quaternion 
directors  be  perpendicular  to  one  another  their 
quotient  is  a  vector.  Let  d  be  the  angle 
between  p  and  q,  let  s  be  the  director  perpen- 
dicular dropped  from  the  terminal  extremity 
of  q  to  p,  and  r  the  director  from  the  origin 
(intersection  of  p.  q)  to  the  foot  of  this  perpen- 
dicular.    Then  by  geometric  addition 

and 

q/p=r/p+s/p: 

and  s/p,  being  the  quotient  of  a  pair  of  mutually 
perpendicular  directors,  is  a  vector.  Hence, 
if  p  be  the  ratio  Us/Up,  it  is  a  unit  vector  and 

q/p=^(cos  0  +p  sin  6). 
I  p 

When  p  =  i  this  equation  reduces  to  the  one 
previously  written  for  the  value  of  q.  In  this 
jjarticular  case  0  becomes  the  angle  formed 
by  the  quaternion  director  q  with  the  axis  of 
real  quantities,  or  scalar  axis.  When  p  and  q 
arc  both  vectors  the  formula  e.xprcsso.i  the 
fact,  on  which  Hamilton  places  early  emphasis, 
that  the  ratio  of  two  vectors  is  in  general  a 
quaternion,  but  that  if  the  vectors  meet  at  a 
right  angle  the  ratio  is  another  vector,  if  they 
be  parallel  it  is  a  scalar.  But  the  formula  also 
shows  that  these  statements  are  true  of  quater- 
nions in  general. 

The  two  parts  of  the  equation  last  written 
present  the  (juaternion  under  its  three  most 
fundamental  aspects: 

I.  It  is  the  ratio  of  two  directed,  non- 
posited  ,t  str;ii',;lit-line  segments. 


2.  It  is  the  sum  of  a  number  and  a  directed, 
non-posited  vector. 

3.  It  is  the  product  of  a  tensor  (tensor  of 
q/p)  and  of  a  versor,  the  latter  being  expressed 
in  terms  of  its  angle  0.  and  its  vector  axis  p. 

The  geometrical  and  kinematical  interpreta- 
tions of  geometric  addition  and  subtraction 
involve  no  special  difficulties.  They  are  fully 
explained  in  a  variety  of  treatises  in  which 
this  subject  has  its  natural  place,  particularly 
in  those  parts  of  mathematical  physics  where 
the  composition  of  velocities  and  of  forces  is 
explained.  The  first  full  exposition  of  the 
subject  was  given  in  the  celebrated  'Barycen- 
trische  Calciil'  of  Mobius,  published  in  1827, 
and  was  therefore  well  known  about  sixteen 
years  before  the  invention  of  the  calculus  of 
quaternions  by  Hamilton. 

The  non-commutative  character  of  multi- 
plication greatly  enlarges  its  powers  of  ex- 
pression and  discrimination,  but  it  also  intro- 
duces troublesome  transformation  processes 
and  calls  for  extended  analysis.  Fully  ex- 
pressed, the  quaternion  product  has  the  double 
form  q(  ^q.  and  involves  eight  scalar  quan- 
tities. A  first  step  in  its  analysis  resolves  it, 
in  either  of  two  important  ways,  into  simpler 
factors: 

1.  Since  by  the  law  of  association 

9(  )'?i  =  '[9(  )ik=g[i(  )i7i]i. 

it  consists  of  the  two  special  commutative 
operators  q{  )i,  i(  )q^,  applied  in  succession, 
or  simultaneously,  at  pleasure. 

2.  It  is  always  possible  to  determine  four 
versor  quaternions  r,  s,  r,,  5,,  that  satisfy  the 
following  conditions: 


and 


Uq  —rs=sr,     Uq,  =  '"i"  '^i  =■  ^ir," ' 
Sr'=Sr^,     Ss^Ss^.* 


The  given  product  then  assumes  the  form 

mqi.  )(?,  =»nr[i(  )i,]r,->  =>Mi[r(  )r,-'>„ 

where  in  is  a  number.  It  consists  of  a  tensor 
factor  and  two  rotational  transformations 
H  )^i~^<^(  )Si  which  are  commutative  and  may 
be  applied  simultaneously,  or  in  succession. 

The  interpretation  of  the  special  products 
q(  )i,  i(  )'7i.  *■(  )''i'"'.  •''(  )-S|~  .  as  motions, 
•turns,*  and  *  rotations,*  generally  in  a  space 
of  four  dimensions,  has  been  successfully 
achieved. t  An  adequate  account  of  them, 
however,  wovild  expand  this  notice  beyond 
permissible  limits.  No  accurate  description  of 
the  motion  represented  by  the  general  product 
q(  )q,  has  yet  been  given. 

A  simpler  case  than  any  of  the  preceding 
is  the  product  qi  )q~'.  Its  complete  inter- 
pretation as  a  rotation  in  three-dimensional 
space  was  an  early  achievement  by  Hamilton 
himself.  The  motion  consists  of  a  rotation 
through  twice  the  angle  of  q  (q  being  given  in 
the  form  i)r[cos  0  +p  sin  0])  about  the  vector  of 
q  as  an  axi.s:  that  is,  any  vector,  placed  ?*  the 
orij;in,   moves   through   the   angle    2G,   on    the 


*  'Transactions  of  thf  .\"Trii-nn  Matht-malical  S)ciety 
(vol.   I.  pp.    lKi-2M.  u'l'l   V,;.    !.  Jip.  4, .-59). 
+  Kot  i)laced  in  a  <U'linilL*  position. 


*  '  Pro[x*(MUntrs  fif  the  American  Association  for  the 
AdvantcTiiont  of  Scirnce'  (vo?.  ,t,i,  1884,  pp.  55-56). 

t  S<-c  tlathaway  in  'Transactions  01  the  American 
M.tlh' ':inlir:i!  Sorictv'  (vol.  i.  1907,  pp.  46-59).  and 
Striri!h..'n  in  '  Proi  ociiinirs  of  the  American  Association 
lor  l1i      .-\(t--;inccin',-iil   of   Science'  (vol.    33    1884,  p.  56>. 
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surface  of  a  cone  having  its  vertex  at  tht 
origin.* 

Quaternion  multiplications  may  be  expressed 
in  terms  of  matrices.  This  fact  was  first  estab- 
lished by  Peirce.t"  afterwards  verified  by  Spot- 
tis«'oode,t  but  more  explicitly  by  Cayley.J 
It  has  also  been  shown  that  every  orthogonal 
transformation  in  four  variables  is  expressible 
as  a  quaternion  product. ||  Such  facts  as  these 
bring  out  clearly  the  multiple  character  of 
the  quaternion  algebra. 

The  further  development  of  the  theory  of 
quaternions,  which  follows  the  exposition  of 
fundamental  principles  outUned  in  the  pre- 
ceding paragraphs,  includes  the  deduction  of 
the  formulas  of  scalar  and  vector  products  and 
quotients,  the  interpretation  and  transforma- 
tion of  quaternion  expressions  in  general,  the 
divferentiation  of  quaternions,  the  solution  of 
equations,  especially  of  equations  of  the  first 
degree,  and  the  analytical  theory  of  quater- 
nions. 

But  although  the  works  of  Hamilton  and 
Tait  contain  a  large  mass  of  material  concern- 
ing particular  quaternion  transformations,  the 
general  Analytical  Theory  of  Quaternions  has 
yet  to  be  written.  A  brief  outline  sketch  of  a 
method  is  given  by  Cayley  in  the  sixth  chapter 
of  Tait's  Treatise. 

Applications. — It  is  impossible,  in  the  space 
permitted  to  this  notice,  to  do  more  than  name 
some  of  the  subjects  in  which  the  method  of 
quaternions  finds  its  applications.  The  most 
important  of  these  to  which  writers  have  thus 
far  given  attention  are  the  following: 

The  theory  of  matrices;  orthogonal  trans- 
formation; geometry  of  the  straight  line,  of 
the  plane,  of  the  sphere,  of  the  cyclic  cone,  of 
surfaces  of  the  second  order,  of  curves  and  sur- 
faces in  general,  and  of  planes  in  four-dimen- 
sional space;  kinematics  of  a  point,  of  a  rigid 
system,  and  of  deformable  systems;  axes  and 
moments  of  inertia;  statics  of  a  rigid  system; 
kinetics  of  a  rigid  system;  precession  and 
nutation;  the  problems  of  the  pendulum; 
geometrical  ana  physical  optics;  electro- 
dynamics; the  solenoid;  applications  of  the 
J         J  J 

operator,  V  =' j~  +  yj~+'^j;'  *n<i  °f  Laplace's 

operator  v',  to  physical  analogies,  to  line, 
surface,  and  volvime  integrals,  to  the  stress 
function;  application  of  the  V  integrals  to 
magnetic  problems;  the  hydrokinetic  equa- 
tions; applications  of  V  in  connection  with 
Taylor's  theorem  and  the  calculus  of  variations. 
By  far  the  greater  portion  of  extant  knowl- 
edge of  quaternions,  both  of  the  theory  and 
of  its  applications,  is  due  directly  to  Hamilton 
Md  is  pubUshed  in  the  'Elements,'  but  the 
applications  to  physical  problems  were  mainly 
contributed  by  Tait  and  are  embodied  in  the 
twelfth  chapter  of  his  'Treatise.  > 

•Tail's  'Treatise  on  Ouaternions'  (3d  edition,  pp.  75 

.  t  In  a  foot-note  in  Linear  'Associative Algebra,'  "Anier- 
'^a  Journal  <<  Mathematics'  (vol.  4,  1881,  p.  132). 

<  In  •  Proceedings  of  the  London  Mathematical  Society' 
^■";-  4.  1872,  pp.  156-159). 

I  In  Tait's  Treatise  on  Ouaternions'  (3d  edition, 
P- >4S).  and  Cayley's  'Mathematical  Papers'  (vol.  la, 
Wjii-yj). 

In  "Transactions  of  the  American  Mathematical 
»««y'  (vol.  J,  looi.  pp.  186,  187).  See  also  the 
WeiMices  to  Cayley  and  Klein  on  page  184  of  this  volume, 
!£?  '^'"Pte  Rendu  du  deuxi^me  (Jongris  Internationale 
aes  Mathcmaticiens'  (Paris.  1900,  p.  336). 


History. — The  development  of  the  quatef 
nion  calculus  as  an  analysis  of  space  relations 
was  the  work  of  Sir  William  Rowan  Hamilton, 
Andrews  Professor  of  Astronomy  in  the  Uni- 
versity of  Dublin  and  Royal  Astronomer  of 
Ireland.  The  effort  to  create  a  new  calcultis 
of  this  type  was  a  natural  sequence  of  the  many 
attempts  that  had  been  made  to  interpret 
geometrically  the  so-called  imaginary  and  com- 
plex algebraic  expressions  of  the  forms  ov/— i 
and  a+bV  —  J.  These  attempts  are  recorded 
in  the  earlier  works  whose  titles  are  given  in 
the  following  bibliography. 

Hamilton  laid  the  foundations  of  the  new 
subject  during  the  years  1 833-1 843.  In  No- 
veinber  of  the  latter  year  his  first  paper  on 
'Researches  respecting  Quaternions'  was  pre- 
sented to  the  Roval  Irish  Academy.  His  first 
full  exposition  of  quaternion  theory  was  pub- 
lished in  1853  in  his  'Lectures  on  Quaternions, > 
a  book  of  over  seven  hundred  pages. 

Meanwhile,  in  1844,  Grassmann  published  his 
now  celebrated  work,  <  Die  Ausdehnungslchre,  > 
which  occupies  common  ground  'with  quater- 
nion theory,  but  plans  a  much  wider  range 
of  investigation  than  was  contemplated  by 
Hamilton  in  his  system.  The  two  systems 
have  a  common  body  of  fimdamental  prin- 
ciples, but  they  have  different  points  of  view, 
different  notations,  and  in  part  different  pur- 
poses. Both  form  the  foimdations  upon  which 
all  subsequent  work  of  the  kind  must  stand. 
Hamilton's  '  Elements  of  Qtiatemions, '  which 
still  remains  the  storehouse  of  knowledge  for 
its  subject,  was  a  posthumous  work,  published 
in  1866.  A  new  edition  has  recently  appeared 
in  two  volimies. 

After  the  work  of  Hamilton  and  Grassmann 
had  been  finished  the  next  most  important 
forward  step  in  the  creation  of  new  algebras 
was  taken  by  Benjamin  Peirce  in  his  essay  on 
'Linear  Associative  Algebra,*  presented  to  the 
National  Academy  of  Sciences  at  Washington 
in  1870,  subsequently  published  in  the  'Amer- 
ican Journal  01  Mathematics'  (1881).  In  this 
work  the  author  enumerates  the  types  of  linear 
associative  algebras,  and  classifies  them  by  a 
set  of  criteria  which  takes  account  of  the 
number  and  the  assumed  laws  of  combination 
of  their  irreducible  elements  (extraordinaries, 
or  vids).  These  laws  are  exhibited  in  the  form 
of  a  series  of  multiplication  tables. 

Some  of  the  more  recent  attempts  to  apply 
the  quaternion  analysis  and  the  Ausdeh- 
nungslchre to  physical  problems  have  appeared 
under  the  title  of  '  Vector  Analysis, '  sometimes 
with  modified,  sometimes  with  wholly  changed 
notations.  Of  these  the  contributions  of  Wil- 
lard  Gibbs  and  of  Heaviside  should  be  men- 
tioned as  of  special  importance. 

Bibliography. — The  following  bibliography, 
though  not  exhaustive,  enumerates,  in  strict 
chronological  order,  the  most  important  titles 
of  books  and  monographs  that  have  been 
published  on  the  subject  of  quaternions  and 
Its  closely  allied  branches.  The  later  dates, 
where  two  or  more  are  attached  to  a  single 
title,  are  the  dates  of  new  editions,  or  of  con- 
tinuations of  a  series  of  papers:  Wallis, 
'Treatise  of  Algebra'  (1685);  Abb6  Bue6, 
'M^moire  sur  les  Quantit^s  imaginaire'  (read 
in  June,  1805,  'Phil  Trans.,'  1806);  Argand, 
'Essai    sur   ime    manidre    de    representer   les 
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quantit^s   imaginaires  dans  les  constructions 
g6om6triques  >  ( 1 806) ;   Fran5ais,  <  Papers  on  the 
Interpretation   of   Imaginaries   in   Gergonne's 
Annales>   (1813);    Gauss.   <Verwendung  com- 
plexer    Grossen     fur    die    Geonrietrie>    (iSig- 
1852)     (Werke.    Band    VIII),    and    <Theona 
Residuorum     Biquadraticorum>    (1825,    1831) 
(Werke,  Band  II) ;  Mobius,  <  Der  Baiycentrische 
CalcuP  (1827);    Mourey,  <La  vrai  ThiSorie  des 
Quantit6s    Negatives    at    des    Quantitds    pr6- 
tenducs  imaginaires  >  ( 1 828) ;  Warren ,  <  Treatise 
on    the    Geometrical    Representation    of    the 
Square  Roots  of  Negative  Quantities)  (1828); 
Bellavitis,  <Calcolo  delle  Equipollenze •  (1835); 
Hamilton,  <  Papers  in  the  Royal  Irish  Academy- 
Transactions  >     (Vols.    XVII,    XXI),    <Philo- 
sophical  Magazine,'  etc.,  on  < Conjugate  Func- 
tions,' < Algebraic  Couples,'  and  'Quaternions' 
(1835-1843);     H.    Grassmann,    <Die    Ausdeh- 
imngslehre'  (1844    1862,    1878);    De    Morgan, 
'Trigonometry   and    Double   Algebra'   (1849); 
O'Brien,   'Symbolic   Forms  Derived  from  the 
Conception  of  the  Translation  of  a   Directed 
Magnitude'  (in  'Phil.  Trans..'  1851);    Hamil- 
ton, 'Lectures  on  Quaternions'  (1853);    AUe- 
gret,    'Essai    sur   le   Calcul   des    Quaternions' 
(1862);    Hamilton,  'Elements  of  Quaternions' 
(1866);   Tait,  'Treatise  on  Quaternions'  (1867, 
1873,    1890);     Hankel,   'Vorlcsungen   uber  die 
complcxcn  Zahlen  und  ihre  Functioncn'  (1867); 
Benjamin  Pcirce,  'Linear  Associative  Algebra' 
(1870,    iSSi);     Schlcgel,   'Svstem   dcr   Raum- 
lehre'  (1872);    ClifFord,  'Preliminary  Sketch  of 
Bir|tiatemions,'    in    'Proceedings    of    London 
Mathematical    Society'    (1873);     Kelland   and 
Tait,    'Introduction    to    Quaternions'    (1873, 
1882):     Houcl,    'Th<?orie   des   Quantitos   com- 
plexes'   (1874);     Laisant,    'Applications    me- 
caniques  du   Calcul  des   Quaternions'   (1877), 
and   'Introduction  k  la  Methode  des  Quater- 
nions' (18S1);    Hardy,   'Elements  of  Quater- 
nions'   (18S1);     Gibbs,    'Elements    of    vector 
Analysis'   (1881-1884);    Graefe.   'Vorlesungcn 
uber   die   Theorie   der   Quatemionen'    (1883); 
Buchheim,  'A   Memoir  on   Biquatemions,'  in 
'American    loumal    of   Mathematics'    (1885); 
Heavisidc,   ^Vector  Analysis,'  in   'Reprint  of 
Electrical  Papers'  (1885-1892);    Peano.  'Cal- 
colo  goometrico  secondo  I'Ausdehnungslehrc  di 
H.  Grassmann'  (1888);  Hyde,  'The  Directional 
Calculus'    (1890):     Macfarlane.    'Principles   of 
the  Algebra  of  Physics'  (1891),  and   'Papers 
on  Space  Anaylsis'  (1891-1893);   Kraft,  'Abriss 
des    geometrischen    Kalkiils'    (1893):     Foppl, 
'Vorlcsungen  uber  die  Maxwell'sche  Theorie  der 
Electricitat'  (1894);    Hime,  'Outhnes  of  Qua- 
ternions' (1894);    Hagen,  'Synopsis  der  hoehe- 
ren    Mathematik'  (vol.   2,   1895);    Hathaway, 
'A  Primer  of  Quaternions'  (1896);  Macfarlane, 
'Vector  Analysis  and  Quaternions,'  in  'Higher 
Mathematics'    (1896);     McAulay,    'Octonians' 
(1898);     Stringham,    'On    the    (Jeometry    of 
Planes  in  a  Parabolic  Space  of  Four  Dimen- 
sions,' in   'Transactions  of  American   Mathe- 
matical  Society'   (1901);    Gibbs  and  Wilson, 
*  Vector  Analysis '  ( 190 1 ) ;   Hathaway,  •  Quater- 
nion   Space,'    in    'Transactions   of   American 
Mathematical    Society'    (1902);     Henrici    and 
Turner,  'Vectors  and  Rotors'  (1903). 

Irving  Stringham, 
Professor  of  Mathematics,  Univ.  of  California. 

Qnat'rain,  a  poetical  composition  of  four 
verses  rhyming  alternately,  a  usual  form  for 
epigrams,  epitaphs,  proverbs,  etc.;   stanzas  of 


four  verses  in  a  longer  piece  of  poetry  are  also 
called  quatrains,  if  each  stanza  expresses  by 
itself  a  complete  idea. 

Quatre-Bras,  katr-bra  («four  branches'), 
Belgium,  in  tne  province  of  Brabant;  at  the 
intersection  of  the  main  roads  from  Brussels  and 
Charleroi  and  from  Namur  to  Nivelles;  about 
20  miles  south-southeast  of  Brussels.  It  is 
famous  for  the  battle  fought  here,  16  June  1815, 
between  the  English  under  W^ellington  and  the 
French  under  Ney.  It  was  Napoleon's  plan  at 
the  opening  of  the  campaign  of  181 5  to  fight 
the  armies  of  the  allies  singly,  as  he  felt  himself 
unable  to  cope  with  their  combined  forces.  At 
the  head  of  an  army  of  129,000  men,  supported 
by  35°  guns,  he  made  a  rapid  march  into  Bel- 
gium, crossing  the  Sambre  almost  before  the 
allies  were  aware  of  his  movements.  His  army 
was  divided  into  three  corps:  the  right  wing, 
4S.000  strong,  being  under  Grouchy;  the  centre, 
of  28.000  men,  under  the  emperor  himself ;  and 
the  left  wing,  of  48,000,  under  Ney.  The  Prus- 
sians and  English  under  Blucher  and  W^ellington 
lay  between  the  French  and  Brussels.  With 
the  right  wing  and  centre  of  his  army  Napoleon 
furiously  attacked  the  Prussians,  who,  after  a 
severe  struggle,  retired  upon  Wavre  16  June. 
On  the  same  day  Ney  attacked  Wellington  at 
Quatre-Bras.  The  English,  32,000  strong,  re- 
pulsed Ney,  and  maintained  their  position, 
though  at  a  loss  of  over  5.000  men,  including 
the  Duke  of  Brunswick.  The  English  general, 
hearing  of  the  retrograde  movement  of  the  Prus- 
sians, fell  back  on  the  1 7th  on  Waterloo,  where 
the  decisive  battle  was  fought  on  the  following 
day. 

Quatre-Vingt-Treize,  katr-vari-trSz  ('Nine- 
ty-Three ' ) ,  a  work  of  historical  fiction  by  Victor 
Hugo,  published  in  1874.  The  time  is,  as  the 
title  indicates,  1 793.  'The  scene  is  Vendue,  dur- 
ing the  civil  war.  In  its  style  it  displays  much 
unevenness,  but  in  its  characters,  vivid  scenes, 
and  tragic  catastrophe  ranks  among  the  au- 
thor's best. 

Quatrefages  de  Breau,  Jean  Louis  Artnand 

de,  zhO.i  loo-e  ar-mari  de  katr-fazh  de  brS-O. 
French  naturalist :  b.  Berthezene,  Gard,  France, 
10  Feb.  1810;  d.  Paris,  France,  12  Jan.  1892.  He 
was  graduated  from  the  University  of  Strasburg 
and  in  1832  settled  in  Toulouse,  where  he  prac- 
tised medicine  and  shortly  afterward  founded 
the  'Journal  de  M^decine  et  de  Chirurgie  de 
Toulou.se.'  In  1838-40  he  occupied  the  chaii- 
of  zoology  at  the  University  of  Toulouse  and  in 
the  latter  year  removed  to  Paris,  where  he  made 
a  special  study  of  invertebrates.  In  1850  he 
was  appointed  professor  of  natural  history  at 
the  Lycce  Napoleon,  Paris,  and  in  1855  pro- 
fessor of  anthropology  at  the  MusiJe  d'Histoire 
NaturcUe.  which  post  he  occupied  until  his 
death.  He  was  elected  to  the  Acacjemy  of 
Sciences  in  1852  and  was  widely  known  by 
his  anthropological  investigations.  He  was  the 
first  expounder  of  the  doctrine  of  phlebenterism, 
and  was  strongly  opposed  to  Darwin's  theories. 
He  was  the  author  of  many  important  works 
on  zoology  and  anthropology,  among  which  arc : 
'Considerations  sur  les  caracteres  zoologiques 
des  rongeurs'  (1840);  <  De  I'Organisation  des 
Animaux  sans  vertebres  des  c6tes  de  la  Manches  • 
(1844);  'Recherches  sur  le  Systdme  nervcux, 
I'Embryogdnie,  les  Organs  des  Sens,  et  la 
Circulation  des  Ann61ides '  (1844-50);  'Physio- 
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logic  Compar6e,  Metamorphose  de  rHomme  et 
des  Animaux>  (1862);  'Souvenirs  d'un  Natu- 
raliste'  (1854) ;  <Histoire  Naturelle  des  Aiuiel^s 
Marins  et  d'Eau  Douce'  (1865);  'Les  Poly- 
ndsiens  et  leurs  Migrations'  (i866);  <La  Ro- 
chelle  et  ses  Environs'  (1866);  'Rapport  sur 
les  ProgrSs  de  I'Anthropologie '  (1867);  <Ch. 
Darwin  et  ses  Precurseurs  fran^ais'  (1870),  an 
attack  on  Darwinianism ;  <  La  Race  Prussienne ' 
(1871);  'L'Esp^ce  Humaine'  (1877);  <  Nou- 
velles  Etudes  sur  la  Distribution  G6ographique 
des  Negritos'  (1882);  <Hommes  Fossiles  et 
Hommes  Sauvages'  (1884);  'Introduction  k 
1  Etude  des  Races  Humaines'  (1887-9); 
'Thtories  Transformistes'  (1892);  a  series  of 
papers  entitled  'Etudes  sur  les  Types  In- 
lerieurs  de  I'Embranchement  des  Annel^s'; 
and  he  also  contributed  a  large  number  of 
articles  to  the  'Revue  des  Deux  Mondes'  on 
the  results  of  his  scientific  researches  along  the 
Atlantic  and  Mediterranean  coasts  and  through- 
out Italy  and  Sicily. 

Quatrefoil,  kat'er-foil,  in  architecture,  an 
opening  or  a  panel  divided  by  cusps  or  folia- 
tions into  four  leaves,  or  more  correctly  the  leaf- 
shaped  figure  formed  by  the  cusps.  It  is  an  or- 
nament which  has  been  supposed  to  represent  the 
four  leaves  of  a  cruciform  flower,  and  is  com- 
mon in  the  traceiy  of  Gothic  windows.  Bands 
of  small  quatrcfoils  are  much  used  as  ornaments 
in  the  perpendicular  Gothic  style,  and  some- 
times in  the  decorated. 

Quatremere,  katr-mar,  Etienne  Marc,  French 
Orientalist:  b.  Paris,  France,  12  july  17S2; 
d.  there  18  Sept.  1857.  He  was  educated  at 
the  College  de  France,  was  employed  at  the 
Biblioth^que  Imp6riale  in  1807,  and  in  1809 
accepted  the  chair  of  Greek  in  the  University  of 
Rouen.  He  was  elected  to  the  French  Institute 
in  1815,  became  professor  of  Hebrew  at  the 
College  de  France  in  181 9,  and  in  1838  was 
made  professor  of  Persian  in  the  School  for 
Living  Oriental  Languages.  He  made  numer- 
ous valuable  translations  and  was  author  of 
important  geographical  and  historical  works  in 
addition  to  his  work  as  an  Orientalist.  He  pub- 
lished: 'Recherches  Critiques  et  Historiques 
sur  la  Langue  et  la  Litt^rature  de  I'Egypte' 
(1808) ;  <  Memoires  g^ographiques  et  historiques 
sur  I'Egypte'  (181 1);  'Memoir  le  sur  Naba- 
teens'  (1835);  'Histoire  des  Mongols  de  la 
Perse'  (1836);  'Histoire  des  Sultans  Mame- 
louks'  (1837-45);    etc. 

Quatremere  de  Quincy,  de  k&ii-se,  Antoice 
ChiTsostome,  French  archaeologist  and  poli- 
tician: b.  Paris,  28  Oct.  1755;  d.  there  8  Dec. 
1849.  He  was  prominent  politically  under  the 
republic,  consulate,  empire,  and  restoration, 
in  1791  having  been  deputy  to  the  legislative 
assembly  for  Paris.  After  the  dissolution  of 
the  assembly,  he  was  13  months  in  prison,  and 
after  the  proscriptions  of  1793  he  became  one 
of  the  leaders  of  the  insurrection  of  5  Oct.  1 795 , 
for  which  he  was  condemned  to  death.  He 
Was  later  acquitted  and  in  1797  represented  the 
Seine  in  the  council  of  five  hundred,  but  for  his 
opposition  to  the  revolutionists  was  banished, 
S  Sept.  1^97.  The  consuls  recalled  him  in 
1799,  and  in  1800  he  was  appointed  secretary 
to  the  council  of  the  department  of  the  Seine; 
later  was  appointed  to  the  class  of  hi.story  and 
ancient  literature  in  the  national  institute; 
was  made  permanent  secretary  of  the  Academy 


of  Beaux- Arts  in  1816,  and  was  editor  in  that 
department  of  the  'Journal  des  Savants'; 
elected  professor  of  archaeology  at  the  Royal 
Library  in  1 8 1 8  and  serving  as  deputy  in  1 820-1 . 
He  wrote:  '  Dictionnaire  de  1" Architecture ' 
(i 786-1825);  'Histoire  de  la  Vie  et  des  Ou- 
vrages  de  Rafa6l'  (1824);  'Canova  et  ses 
Ouvrages'  (1834);  'Le  Jupiter  Olympien,  ou 
I'art  de  la  sculpture  antique'  (1814);  a  treatise 
on  ancient  sculpture  in  ivory  and  gold;  'Essais 
sur  rimitation  dans  les  Beaux-Arts'  (1823); 
'Monuments  et  Ouvrages  d'art  antique  resti- 
tu^s'  (2  vols.,  1826-8);  'Histoire  de  la  vie  et 
des  Ouvrages  des  plus  c616bres  Architectes* 
(1836);  etc. 

Quatrocento,  kwat-ro-chen'to,  in  art,  a 
term  applied  to  the  characteristic  style  of  the 
artists  of  the  14th  century;  it  was  hard,  rigid, 
and  peculiar  in  color  as  well  as  in  form  and 
pose.  It  was  the  intermediate  stage  of  that 
progressive  period  of  art  which,  commencing 
with  Fra  Angelico,  reached  excellence  with  Leo- 
nardo da  Vinci. 

Quay,  kwa,  Matthew  Stanley,  American 
politician:  b.  Dillsburg,  YorK  County,  Pa.,  30 
Sept.  1833;  d.  Beaver,  Pa.,  28  May  1904.  He 
was  graduated  from  Jefferson  College  in  1850, 
studied  law,  was  admitted  to  the  bar  in  1854, 
and  elected  prothonotary  of  Beaver  County  in 
1856  and  1859.  During  the  Civil  War  he  was 
in  active  service  as  colonel  of  the  134th  Penn- 
sylvania regiment,  being  present  at  the  battle 
of  Fredericksburg;  he  was  also  assistant  com- 
missary general  of  Pennsylvania,  State  military 
agent  at  Washington,  and  military  secretary  to 
the  governor.  In  1865-7  he  was  a  member  of 
the  Pennsylvania  legislature;  in  1872-8,  and 
again  in  1879-82,  he  was  State  secretary;  re- 
corder for  the  city  of  Philadelphia  in  1878-9; 
and  State  treasurer  in  1885.  As  early  as  1869 
he  was  secretary  of  the  executive  committee 
of  the  Republican  State  committee,  and  after 
that    became    the    imdisputed    leader    of   his 

Sarty  in  Pennsylvania.  In  national  politics 
e  was  a  member  of  the  Republican  national 
committee  after  1885,  and  in  1888  was  its  chair- 
man, conducting  a  successful  Presidential  cam- 
Eaign.  In  1887  he  was  elected  United  States 
enator,  serving  continuously  till  1899;  in 
that  year  a  deadlock  in  the  Icf^islaturc  prevented 
his  re-election.  This  was  in  part  owing  to  the 
fact  that  in  1898,  on  the  failure  of  the  People's 
Bank  where  State  funds  were  deposited ,  he  had 
been  accused  of  being  party  to  a  conspiracy  for 
the  misappropriation  of  public  funds;  the  trial 
occurred  in  April  1899,  and  resulted  in  his  ac- 
quittal. He  was  then  appointed  Senator  ad 
interim  by  the  governor,  and  elected  to  the  Sen- 
ate in  1901  for  the  term  expiring  in  1905.  In 
the  Senate  he  was  one  of  tne  strongest  oppo- 
nents of  the  Panama  Canal.  His  power  as  a 
political  organizer  lay  chiefly  in  his  adroit  meth- 
ods of  reconciling  opposing  factions  and  hos- 
tile interests.  A  striking  example  of  this  was 
his  method  of  meeting  the  reform  movement  of 
190a  by  supporting  as  candidates  for  governor 
of  the  State  and  mayor  of  Philadelphia,  men 
who  were  endorsed  by  the  refonners  and  not 
prominent  in  the  regular  Republican  organiza*- 
tion,  thus  gaining  the  support  of  what  might 
have  been  a  dangerous  opposition. 

Quay,    a    landing-place     along    a    line    of 
coast  or  a  river  bank,  or  round  a  harbor.     They 
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are  usually  constructed  of  stone,  but  sometimes 
of  wood  and  iron.    See  Wharf. 

Quayle,  kwal,  William  Alfred,  American 
Methodist  clergyman  and  author:  b.  Missouri 
i860.  He  was  graduated  from  Baker  Univer- 
sity, Baldwin,  Kan.,  in  1885,  was  ordained  to  the 
Methodist  mmistry  the  next  year  and  has  since 
held  prominent  pastorates  in  Kansas  City  and 
Indianapolis.  He  was  professor  of  Greek  at 
Baker  University  1885-90,  and  president  of  that 
institution  1890-2.  He  has  lectured  widely  and 
has  published:  'The  Poet's  Poet  and  Other 
Essays'  (1897);  <A  Hero  and  Some  Other 
Folk>  (1900)  ;  <The  Blessed  Life>  (1901)  ;  <The 
Gentleman  in  Literature'   (1902)  ;  etc. 

Quebec,  kwe-bek  (Fr.  ke-bek),  is  one  of  the 
provinces  of  Canada,  the  second  in  rank,  in 
British  North  America.  Its  capital  is  the  city 
of  Quebec. 

Boundaries  and  Extent. — It  is  bounded  on 
the  north  by  Labrador  and  Hudson  Bay,  on  the 
east  by  Labrador  and  the  Gulf  of  Saint  Law- 
rence, on  the  south  by  the  Bay  of  Chaleurs, 
New  Brunswick,  and  the  States  of  Maine,  New 
Hampshire,  Vermont,  and  New  York,  and  on  the 
southwest  by  the  River  Ottawa,  Lake  Temis- 
kaming,  and  the  province  of  Ontario.  Its 
length  is  nearly  1,000  miles  on  a  due  east  and 
west  course,  its  breadth  is  300  miles,  and  its 
area  351,873  square  miles.  The  surface  of  the 
country  is  varied  a^d  very  picturesque,  embrac- 
ing several  ranges  of  mountains  and  lofty  hills, 
diversified  by  numerous  rivers,  lakes  and  for- 
ests. 

Mountains. — ^The  Notre-Dame,  or  Green, 
Mountains,  a  continuation  of  the  Appalachian 
Range,  extend  along  nearly  the  whole  of  the 
south  side  of  the  Saint  Lawrence.  That  chain 
runs  more  or  less  far  from  the  river,  and,  after 
crossing  the  frontier  and  the  State  of  Vermont, 
joins  the  Alleghanies.  The  Laurentian  Moun- 
tains skirt  the  northern  bank  of  the  same  river 
and  the  Ottawa,  somewhere  near,  and  some- 
where at  a  distance  of  10,  15,  or  30  miles  from 
the  banks,  but  130  miles  west  of  Montreal  cross 
the  Ottawa  and  curve  in  the  direction  of  Kings- 
ton, whence  they  run  westward  to  the  shores 
of  Lakes  Superior  and  Huron. 

Rivers,  Lakes,  and  Islands. — Quebec  abounds 
in  large  rivers,  bays,  and  lakes.  The  Saint  Law- 
rence, navigable  for  ships  of  over  5,000  tons  as 
far  as  Montreal,  flows  through  almost  the  entire 
length  of  the  province,  receiving,  a  short  distance 
above  Montreal,  the  waters  of  the  Ottawa,  a 
river  600  miles  in  length.  That  last  river  is 
more  abundant  in  water  than  the  Nile  and  the 
Rhine,  and  has  large  tributaries,  the  rivers 
Gatineau  and  Lievre  (Hare),  which  are  over 
200  miles  long,  and  three  others  extending  over 
100  miles  to  the  north.  The  Saint-Maurice, 
which  rises  in  Lake  Oskelaneo  and  empties  into 
the  Saint  Lawrence  at  Three  Rivers,  is  over 
400  miles  in  length  and  is  remarkable  by  its 
enormous  flow  of  water  and  its  falls.  The  prin- 
cipal, named  Shawenegan,  Grand  'Mere,  La 
Tuque,  Les  Piles,  are  wonderful  water-powers. 
Large  pulp  mills  and  paper  factories  have  been 
erected  at  Grand  'Mere  and  at  Shawenegan,  a 
few  years  ago,  and  are  now  the  centre  of  towns 
numbering  5,000  or  6,000  inhabitants.  The 
rivers  Batiscan,  Sainte  Anne,  Jacques  Cartier, 
and  Montmorency,  the  last  named  famous  for  its 
falls,  also  enter  the  Saint  Lawrence  from  the 


north.  The  Saguenay,  rising  in  Lake  Saint 
John  and  flowing  into  the  Saint  Lawrence  at 
Tadousac,  is  one  of  the  most  remarkable  bodies 
of  water  in  the  world,  varying  in  depth  from 
100  to  1,000  feet.  It  is  the  great  "exutoire"  of 
the  Lake  Saint  John,  in  which  flow  six  long 
rivers;  the  principal  one  (the  Peribonca)  is 
400  miles  long  and  navigable  for  30  miles.  The 
Richelieu,  draining  Lake  Champlain,  discharges 
into  the  Saint  Lawrence  from  the  south,  and  so  do 
the  Saint  Francis,  Chaudiere,  Chateauguay,  Ya- 
maska,  Etchemin,  Becancour,  and  from  the  north. 
Assumption,  Matawan,  and  du  Loup.  The  largest 
lakes  in  the  province  are :  Lake  Saint  John,  with 
an  area  of  360  square  miles,  the  Mistassini,  the 
Temiskaming,  and  the  Temiscouata.  At  three 
places  the  Saint  Lawrence  enlarges  and  forms 
lakes,  named  Saint  Francis,  the  Saint  Louis, 
and  the  Saint  Pierre.  The  principal  islands  in 
the  river  Saint  Lawrence  are  the  islands  of 
Montreal,  of  Orleans,  near  Quebec,  Anticosti, 
and  the  Magdalen  Islands,  situated  in  the  Gulf 
of  Saint  Lawrence,  50  miles  north  of  Prince 
Edward  Island. 

Forests. — The  province  of  Queb^  is  wealthy 
in  forest  lands  and  the  numberless  rivers  and 
their  branches  make  the  handling  of  lumber  ex- 
tremely easy.  The  territory  on  the  north  side 
of  the  Saint  Lawrence  River  is  covered  with 
forests  which  are  to  all  practical  purposes  value- 
less owing  to  the  abundance  of  small  gfrowth. 
Along  the  River  Manicouagan  and  the  Gulf  and 
River  Saint  Lawrence,  the  timber  is  not  only 
of  good  quality  but  grows  in  great  quantity, 
including  even  scattering  pine  of  value.  Ex- 
tending westward  from  the  Manicouagan  to  the 
eastern  watershed  of  the  Gatineau,  pine  of  th.'* 
best  quality  is  found,  and  lumbering  has  for  a 
number  of  years  been  successfully  carried  on. 
In  the  district  from  which  the  Saguenay  and 
its  branches  draw  their  waters  is  a  vast  quantity 
of  pine,  spruce,  larch,  and  other  woods.  In  the 
district  _  drained  by  the  Saint  Maurice  and  its 
tributaries  pine  and  spruce  are  most  abundant. 

In  the  Lower  Ottawa  region,  including  the 
vacant  and  waste  lands  of  the  Crown  on  the 
northern  tributaries  of  the  Lower  Ottawa,  and 
embracing  the  valleys  of  the  rivers  Assumption, 
Dunord,  Petite  Nation,  the  Blanche,  and  du 
Lievre,  in  all  11,256  square  miles,  are  to  be 
found  poplar,  white  and  red  pine,  spruce,  tama- 
rack, and  birch.  In  the  Upper  Ottawa  territory 
is  a  great  pine-growing  district,  but,  while  it  is 
more  valuable  than  the  forests  of  the  southern 
part  of  the  province,  it  has  not  been  worked  to 
the  same  extent  as  that  part,  where  the  marvel- 
ous growth  of  brown  birch,  cedar,  walnut,  maple, 
and  pine  has  been  a  valuable  source  of  income. 
Scattered  throughout  the  province  are  to  be 
found  elm,  beech,  ash,  and  cherry  trees.  The 
area  of  the  lands  on  which  lumber  of  merchant- 
able value  is  to  be  found  (not  including  that 
covered  by  small  growth)  is  116,521  square 
miles,  of  which  31,4^  are  covered  with  red  and 
white  pine  and  85,053  with  other  woods. 

Mines. — The  Laurentian  formation,  which  ex- 
tends through  the  central  portion  of  the  prov- 
ince, holds  thick  beds  of  limestone  and  iron  ore, 
titanic  and  magnetic,  phosphate,  plombagine, 
mica,  and  large  deposits  of  graphite.  Farther 
west  the  Laurentian  formation  is  succeeded  by 
the  Potsdam  sandstone.  On  this  rests  a  dolo- 
mitic  limestone,  and  the  limestone  of  the  Lower 
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Silurian  Age,  known  as  the  Chazy  and  Trenton 
groups,  are  affording  the  best  building  stone  of 
the  province.  There  are  many  other  minerals 
in  the  province  of  Quebec;  but  a  few  of  them 
only  are  worked  up  (exploitees),  namely,  as- 
bestos, ochre,  chrome,  copper  (near  Sherbrooke), 
lead,  silver,  and  gold  in  Beauce  district.  In 
1901  there  was  a  remarkable  progress  and  in- 
crease manifest  in  the  minmg  of  asbestos 
C~3ughout  the  eastern  townships  in  Quebec, 
and  copper  also  assumed  a  more  important  place 
in  the  mining  industry.  The  report  of  the  Bu- 
reau of  Mines  for  1900-1  shows  that  193  pros- 
pecting permits  and  12  mining  licenses  were 
issued,  the  greater  portion  of  these  going  to 
operators  of  asbestos  mines,  who  in  that  year 
employed  1,500  to  2,000  men,  and  whose  prod- 
uct was  valued  at  $1,284,424.  Pig  iron  to  the 
extent  of  14,449  tons  was  extracted  by  the  blast 
furnaces  at  Radnor  and  Drummondville.  The 
total  value  of  the  minerals  extracted  in  the 
province  was  placed  at  $1,727,731,  including, 
with  asbestos  as  its  largest  item,  iron  ore  valued 
at  $30,978;  copper  ore  at  $126,500;  mica  at 
$39,600;  ochre  (calcined)  at  $14,595;  cement  at 
$28,000;  and  granite  at  $146,000.  The  mining 
industry  employed  2,792  workmen,  whose  wages 
amounted  to  $865,110. 

Climate. — The  cold  in  Quebec  in  winter  is 
generally  steady;  the  thermometer  often  regis- 
ters 20  degrees  below  zero,  and  the  snow,  fall- 
ing to  a  great  depth,  lies  on  the  ground  from 
November  until  April.  The  extreme  heat  of 
summer,  which  is  generally  warm  and  pleasant, 
is  indicated  at  90°.  But  it  is  only  exceptional 
that  it  runs  up  to  that  fi^re.  Autumn,  which 
lasts  six  or  eight  weeks,  is  the  finest  season  of 
the  year. 

Agriculture. — Vegetation  develops  rapidly ; 
there  is  a  rich  and  loamy  soil  in  much  of  the 
country.  In  the  large  valleys  of  the  Saint  Law- 
rence, of  the  Ottawa  River,  of  the  Matapedia, 
of  the  Richelieu,  in  the  whole  region  of  Lake 
Saint  John,  and  in  the  eastern  townships  of  the 
province,  farming  is  the  chief  industry.  The 
principal  crops  are  wheat,  barley,  oats,  rye,  peas, 
buckwheat,  potatoes,  clover,  hay,  and  corn.  The 
lands  lying  in  the  vicinity  of  the  State  of  Ver- 
mont are  given  to  stock  raising  to  a  greater  ex- 
tent than  to  farming,  and  dairying  has  become 
an  important  branch  of  the  trade  of  that  dis- 
trict. As  stated  in  the  report  of  the  minister 
of  agriculture  in  Quebec,  i  Feb.  1902,  the  con- 
ditions have  rapidly  advanced  and  improved. 
The  success  of  the  plan  of  granting  government 
premiums  to  cheese  factories  has  been  assured, 
up  to  that  time  over  $5,000  having  been  spent 
in  pursuance  of  that  policy,  and  now  the  prod- 
ucts of  such  farms  form  a  large  part  of  the 
income  of  the  farmer.  In  1901  there  were  1,207 
cheese  factories,  445  butter  factories,  and  340 
factories  of  cheese  and  butter  -^  the  products  of 
which  having  a  total  value  of  $12,874,367. 
In  the  stock-raising  districts  horse  and  cat- 
tle breeding  has  assumed  the  most  important 
position,  while  sheep  and  swine  are  also  raised 
to  a  great  extent;  the  value  of  the  horses,  cat- 
tle, sheep,  and  swine  in  the  province  in  1902 
was  $2413416. 

Fisheries. — The  total  yield  and  value  of  the 
fisheries  of  the  province  in  the  same  year  was 
$2,174459,  salmon  and  cod  making  up  more  than 
half  of  this  total.    The  nimiber  of  vessels  en- 


gagred  in  the  fisheries  in  1901  was  786,  having  a 
tonnage  of  25,605,  and  manned  by  6,214  men. 

Trade  and  Commerce. — The  value  of  the  im- 
ports entered  for  home  consumption  by  the  prov- 
mce  in  1903  was  $93,183,449,  and  the  value  of 
the  goods  exported  from  the  province  in  the 
same  year  was  $105,841,034.  There  are  183 
banks  (including  branches)  in  the  province,  and 
a  clearing-house  at  Montreal  with  annual  trans- 
actions in  1903  of  $1,113,894,113.  There  are  also 
160  post-ofR.ce  savings  banks  in  the  province. 
There  were,  in  1903,  3492  miles  of  steam  rail- 
way and  178  miles  of  electric  railway  in  opera- 
tion in  the  province.  The  value  of  Quebec's 
mineral  production  in  1901  was  $3,761,639.  The 
receipts  of  the  province  in  1903  were  $4,699,773, 
and  its  expenditures  $4,596,061,  of  which  $418,- 
536  was  used  for  charities  and  $455,185  for  pub- 
lic instruction.  There  are  published  in  Quebec 
15  daily  newspapers,  and  180  periodicals  of 
other  descriptions,  or  one  for  every  8,355  of 
population. 

Education. — Educational  matters  in  the  prov- 
ince of  Quebec  are  under  the  control  of  a  super- 
intendent of  public  instruction,  assisted  by  a 
council  consisting  of  35  members,  and  divided 
into  committees  for  the  management  of  Ro- 
man Catholic  and  Protestant  schools,  respect- 
ively. Compulsory  school  age  is  from  5  to  16 
years.  The  schools  are  maintained  partly  by 
local  taxation  and  partly  by  government  grants, 
and  are  individually  controlled  by  local  boards. 
There  are  in  the  province  5,379  elementary 
schools,  568  model  schools,  1,781  academies,  3 
normal  schools,  19  classical  colleges,  4  univer- 
sities, 4  institutions  for  blind  and  deaf  mutes, 
and  8  schools  of  arts  and  manufactures.  Chief 
among  the  higher  institutions  of  learning  are 
Laval  University  at  Quebec,  and  McGill  Uni. 
versity  and  the  Presbyterian  College  at  Mon- 
treal. There  are  also  in  the  province  5  indus- 
trial and  the  same  number  of  reformatory 
schools. 

Government. — The  system  of  government 
established  in  Canada  under  the  Union  Act  ot 
1867  is  a  federal  union  having  a  general  or 
central  government  controlling  matters  essential 
to  the  general  development,  the  permanency, 
an<l  the  union  of  the  whole  Dominion,  and  a 
number  of  provincial  organizations,  each  gov- 
erned by  a  lieutenant-governor,  nominated  and 
removable  by  the  government  of  the  Dominion, 
and  advised  by  a  council  responsible  to  the 
people's  representatives,  and  with  a  legislature 
composed  in  Quebec  of  two  houses  —  a  council 
appointed  by  the  Crown,  and  an  elective  assem- 
bly. The  Parliament  of  Canada  consists  of  a 
Senate  and  a  House  of  Commons.  The  Senate, 
as  at  present  constituted,  has  81  members,  24  of 
whom  are  from  Quebec.  The  House  of  Com- 
mons consists  at  present  of  213  members,  the 
basis  of  representation,  fixed  under  the  provi- 
sions of  the  Act  of  Confederation,  being  that 
the  province  of  Quebec  is  always  to  have  65 
representatives,  and  each  of  the  other  provinces 
such  a  number  as  will  give  the  same  propor- 
tion of  representatives  to  its  population  as  the 
number  65  bears  to  the  population  of  Quebec 
as  ascertained  by  a  decennial  census.  In  the 
province  of  Quebec  the  qualifications  for  the 
electoral  franchise  are  ownership  or  occupancy 
of  real  property,  position  as  teachers  or  clergy- 
men after  five  months'  domicile  in  electoral  d^s- 
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trict;  income  or  personal  property  of  specified 
amount  —  real,  or  real  ana  personal,  valued  at 
$300,  $200,  and  $100  (fishermen).  Income, 
rentiers,  $100;  others,  $300.  Absentees  in  the 
United  States  may  vote  if  they  have  returned 
with  their  families  and  have  resided  in  an  elec- 
toral district  one  month  before  election.  Vot- 
ing in  elections  is  by  ballot.  No  property  qual- 
ification is  demanded*  from  a  member  of  the 
Commons,  nor  is  he  limited  to  a  residence  in 
the  district  for  which  he  is  elected. 

Municipal  Institutions. — The  municipal  or- 
ganization of  the  province  comprises  townships, 
counties,  being  rural  districts  of  no  definite 
area,  parishes,  villages  with  a  population  of  over 
40  families,  towns,  and  cities  erected  by  legisla- 
tive authority.  No  definite  figure  of  population 
is  requested.  The  townships,  parishes,  towns, 
and  villages  are  administered  by  a  mayor  and 
councilors ;  the  cities  by  a  mayor,  councilors,  and 
aldermen. 

Judiciary. — The  judiciary  of  the  province 
consists  of  appeal  (King's  Bench),  superior, 
eircuit.  and  district  courts.  The  superior  court 
and  King's  Bench  judges  are  appointed  by  the 

?:overnor-general  in  council.  Appeal  can  be  had 
rom  superior  courts  to  King's  Bench,  and  from 
King's  Bench  to  the  supreme  court  of  Canada, 
presided  over  by  a  chief  justice  and  five  associ- 
ate judges.  Final  appeal,  except  in  criminal 
cases,  lies,  by  leave,  to  the  judicial  committee 
of  the  privy  council  of  England.  Police  magis- 
trates and  justices  of  the  peace,  appointed  by 
the  provincial  government,  also  have  their  place 
in  the  administration  of  justice. 

Crown  Lands. — The  crown  lands  of  the  prov- 
ince not  yet  settled  form  an  area  of  nearly 
200,000,000  acres,  of  which  about  6,625,000  acres 
have  been  surveyed,  and  are  controlled  by  the 
government  and  administered  by  the  minister  of 
crown  lands.  They  are  sold  at  from  20  to  60 
cents  an  acre,  and  the  purchaser  is  required  to 
take  possession  of  the  land  within  six  months 
of  the  date  of  the  sale,  to  occupy  it  during  two 
years,  and  to  fulfil  various  other  obligations 
stipulated  in  the  deed  of  sale. 

Population. — The  population  of  the  province 
in  1903  was  1,682,682,  of  whom  477,687  dwelt  in 
towns  of  more  than  4,000  in  1901.  The  number 
of  families  in  the  same  year  was  307,304.  Ro- 
man Catholics  comprised  the  greater  part  of  the 
population,  in  1901  numbering  1,429,260,  of  whom 
1,322,115  are  French  Canadians.  The  numerous 
churches,  colleges,  and  convents  of  the  province 
attest  at  every  turn  the  wealth  and  power  of 
the  Church,  and  the  tourist  finds  the  whole  land 
practically  parceled  out  among  its  faithful,  as 
far  as  concerns  the  nomenclature  of  the  settle- 
ments and  villages. 

Twenty  miles  east  of  the  city  of  Quebec,  on 
the  banks  of  the  Saint  Lawrence,  is  the  church 
of  Sainte  Anne  de  Beaupre,  more  particularly 
known  as  La  Bonne  Sainte  Anne,  who  for  two 
centuries  has  won  fame  in  Canada  for  miracu- 
lous cures.  This  historic  place  rests  on  a 
little  plateau  under  the  shelter  of  a  lofty  moun- 
tain of  the  Laurentides,  and  consists  of  a  strag- 
gling street  of  wooden  houses,  with  steep  roofs 
and  projecting  eaves.  Here  one  will  see,  on  the 
fete  of  S.Tinte  Anne  and  at  other  fixed  times, 
a  mass  of  people  from  every  part  of  Canada,  as 
well  as  from  the  United  States.  A  handsome 
gray  stone  church  attests  the  faith  of  the  thou- 


sands who  in  past  years  have  offered  their  sup 
plications  at  the  shrine  of  La  Bonne  Sainte 
Anne.  Piles  of  crutches  are  deposited  in  every 
available  corner,  as  so  many  votive  offerings 
from  the  countless  cripples  who  have  been  cured 
or  relieved.  The  relic  through  which  all  the 
cures  are  said  to  be  effected  consists  of  a  part 
of  the  finger-bone  of  Sainte  Anne,  which  was 
sent  in  1668  by  the  Chapter  of  Carcassone  to 
Monseigneur  de  Laval. 

The  Country  Life. — The  situation  of  many  of 
the  villages  of  Quebec  is  exceedingly  picturesque 
when  they  nestle  in  some  nook  by  the  side  of 
river  or  bay,  or  overlook  from  some  hill  a  noble 
panorama  of  land  and  water.  The  spire  of  the 
stone  church  rises  generally  from  the  midst  of 
the  houses,  always  making  the  most  conspicuous 
object  in  the  surrounding  landscape.  The 
houses  are,  for  the  most  part,  built  of  wood 
The  roofs  are  often  curved,  with  p'-ojecting 
eaves,  which  afford  a  sort  of  verandt,  under 
which  the  family  sit  in  summer  evenings.  Some 
of  the  more  pretentious  structures,  especially 
the  inns,  have  balconies  running  across  the 
upper  story.  Many  of  the  barns  and  outhouses 
have  thatched  roofs,  which  are  never  seen  in 
any  other  part  of  Canada.  The  interiors  are 
very  plainly  furnished,  in  many  cases  with 
chairs  and  tables  of  native  manufacture.  A 
high  iron  stove  is  the  most  important  feature 
of  every  dwelling  in  a  country  where  the  cold 
of  winter  is  so  extreme.  Whitewash  is  freely 
used  inside  and  outside,  and  there  is,  on  the 
whole,  an  air  of  cleanliness  and  comfort  in  the 
humblest  cottage.  No  class  of  the  population 
of  Canada  is  more  orderly  or  less  disposed  to 
crime.  Early  marriages  have  always  been  en- 
couraged by  the  priests,  and  large  families  are 
the  rule  in  the  villages.  The  temperate  habits 
of  the  people  make  them  valuable  employees  in 
mills  and  manufactories  of  all  kinds,  and  until 
a  recent  period  there  was  a  steady  exodus  from 
the  province  to  the  manufacturing  towns  of  New 
England,  A  large  proportion  of  the  men  em- 
ployed in  the  lumbering  industry  of  Canada  is 
also  drawn  from  the  province  of  Quebec  In 
commercial  and  financial  enterprises,  however, 
the  French  Canadians  cannot  compete  with  their 
fellow  citizens  of  British  origin,  who  practically 
control  the  great  commercial  undertakings  and 
banking  institutions  of  Quebec,  especially  _  in 
Montreal.  But  they  are  remarkably  progressing 
in  that  line.  Nor,  as  a  rule,  could  they  compare 
formerly  with  the  English  population  as  agricul- 
turists. But  they  have  largely  improved  their 
methods  of  farming,  and  they  have  established 
in  every  parish  butter  and  cheese  factories. 
The  French  population  also  had  less  enterprise 
and  less  disposition  to  innovations.  But  they  do 
adopt  new  machines  and  improved  agricultural 
implements  like  the  people  of  the  other  prov- 
inces of  Canada. 

Literature. — In  times  past  there  was  no  na- 
tive literature,  and  little  general  culture,  except 
in  small  select  circles  at  Quebec  and  at  Mon- 
treal ;  but  during  the  past  half-century,  with  the 
increase  of  population,  the  establishment  of  col- 
leges and  universities,  the  dissemination  through- 
out of  classical  education,  and  the  development 
of  self-government,  the  French  Canadians  have 
created  for  themselves  a  literature  which  shows 
that  they  inherit  much  of  the  spirituality  and 
brilliancy    of    their    race.    The    histories    and 
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poems  have  attracted  much  attention  in  France, 
and  some  of  their  literary  worlcs  have  been 
awarded  prizes  by  the  French  Academy.  In 
history  mention  should  be  made  of  the  names 
Garneau,  Ferland,  Suite,  Tasse,  Turcotte,  Dionne, 
Casgrain,  Gosselin,  Le  Moine,  Gagnon,  Myrand, 
etc : ;  in  poetry,  Cremazie,  Chauveau,  Frechette, 
Poisson,  Lemay,  Qiapman,  and  many  others;  in 
science,  Hamel,  Laflamme,  De  Foville,  etc.  In 
art  some  progress  has  been  made,  and  young 
men  go  to  the  Paris  schools  from  time  to  time. 
The  only  sculptor  of  original  merit  that  Canada 
has  yet  produced  is  Hebert,  a  native  of  Quebec, 
whose  statues  of  eminent  Canadians  stand  in 
several  places.  Science  has  not  made  as  much 
.  progress  as  belles-lettres  and  history,  though 
Laval  University  has  among  its  professors  men 
who  have  done  creditable  work  in  mathematics, 
geology,  chemistry,  and  physics.  In  romance, 
however,  little  has  been  done,  except  by  Mar- 
mette,  Lemay,  and  a  few  others. 

History. — Jacques  Cartier  discovered  and  ex- 
plored the  Saint  Lawrence  in  1535,  but  it  was 
not  until  1608  that  Samuel  de  Champlain 
founded  the  present  city  of  Quebec,  which,  at 
the  end  of  12  years,  had  a  population  of  only 
60  persons.  The  Recollets  were  the  first  mis- 
sionaries. The  Jesuits  came  to  the  settlement 
in  1634,  and  thereafter  played  a  leading  part  in 
its  history.  Montreal  was  founded  in  1642  by 
Maisonneuve;  but  for  many  years  as  an  agri- 
cultural or  commercial  settlement  New  France, 
as  it  was  called,  remained  a  failure,  its  only 
trade  being  the  fur  trade.  A  change  came  under 
Louis  XIV.,  when  a  systematic  effort  began  to 
make  the  colony  the  starting  point  of  a  French 
and  Catholic  empire  which  should  embrace  the 
whole  of  the  continent.  The  result  of  this 
policy  was  a  century-long  contest  between  the 
two  races,  which  began  in  1689  with  the  second 
advent  of  Count  de  Frontenac  as  governor  of 
New  France,  and  ended  in  1759  with  the  capture 
of  Quebec  by  a  British  army  under  Wolfe.  The 
capitulation  of  Montreal  in  1760  completed  the 
English  conquest  of  Canada,  which,  with  all  its 
dependencies,  was  in  1763  formally  ceded  to 
the  British  crown. 

The  policy  of  the  conquerors  toward  New 
France  was,  from  the  appointment  of  Gen.  Mur- 
ray, a  liberal  one,  and  in  1774  took  definite  form 
in  what  was  known  as  the  Quebec  Act,  by 
which  the  British  Parliament  assured  the  French 
Canadians  the  free  exercise  of  their  religion,  the 
enjoyment  of  their  civil  rights,  and  the  protec- 
tion of  their  own  civil  laws  and  customs.  The 
act  also  annexed  larger  territories  to  the  prov- 
ince of  Quebec,  and  provided  for  a  governing 
council  partly  composed  of  Catholics,  and  for 
the  administration  of  the  criminal  laws  as  in 
use  in  England.  There  was,  however,  constant 
strife  between  the  conguering  and  the  conquered 
race,  fhe  object  of  which  was  to  amalgamate  the 
two  races,  and  to  put  an  end  to  it  Parliament  in 
1791  divided  Canada  into  two  provinces  —  Lower 
Canada,  or  Quebec,  for  the  French,  and  Upper 
Canada  (now  Ontario)  for  the  British,  many 
of  whom  had  fled  thence  from  the  United  States 
at  the  close  of  the  Revolutionary  War.  Each 
province  was  to  have,  besides  the  Rovemor  who 
represented  the  Crown,  a  legislative  council  nom- 
inated by  the  Crown,  and  afn  assembly  elected 
by  the  people  for  four  years.  But  the  two 
races  were  not  separated  by  the  division  of  the 


province,  and  in  1841,  after  a  long  and  storm) 
agitation,  a  reunion  of  the  provinces  was  ef- 
fected under  the  name  of  the  Province  of  Can- 
ada, and  with  it  the  establishment  of  responsible 
government.  The  legislature  consisted  of  a 
council  and  assembly,  each  province  being  repre- 
sented in  the  assembly  by  42  members,  84  in  all, 
elected  by  the  people;  and  the  council  numbered 
20  members,  appointed  by  the  Crown.  This  ar- 
rangement lasted  until  1867,  when  it  gave  way 
to  a  union  of  the  provinces  of  British  North 
America.  The  way  for  confederation  was 
cleared  by  a  convention  of  representatives  of 
all  the  provinces,  held  in  Quebec,  in  October 
1864,  which  unanimously  adopted  a  set  of  reso- 
lutions embodying  the  conditions  on  which  the 
provinces,  through  their  delegates,  agreed  to  a 
federal  union.  These  resolutions  were  duly 
laid  before  the  various  legislatures  and  adopted 
in  the  shape  of  addresses  to  the  Queen,  whose 
sanction  was  necessary  to  embody  the  wishes  of 
the  provinces  in  an  imperial  statute;  and  in 
February  1867  the  British  North  America  Act 
was  passed  by  Parliament.  On  I  July  of  the 
same  year  the  union  of  the  provinces  of  Can- 
ada, Nova  Scotia,  and  New  Brunswick  was  pro- 
claimed under  the  name  of  the  Dominion  of 
Canada,  the  names  of  Upper  and  Lower  Canada 
being  changed  at  the  same  time  to  Ontario  and 
Quebec. 

Consult:  Parkman,  'France  and  England 
in  North  America';  Kingsford,  'History  of 
Canada' ;  Smith,  'Canada  and  the  Canadian 
Question' ;  Garneau,  'History  of  Canada' ;  and 
Turcotte,  'Le  Canada  sous  I'Union.' 

A.   B.   RoUTHIER, 

Chief  Justice  Superior  Court  for  the  Province 
of  Quebec. 

Quebec,  founded  by  Samuel  Champlain  in 
1608,  is  the  seat  of  the  Provincial  Government. 
It  is  situated  on  the  northeastern  end  of  a 
narrow  promontory,  which  is  bounded  to  the 
southward  by  the  River  Saint  Lawrence,  and  to 
the  northward  by  the  valley  of  the  St.  Charles. 
The  cliffs  on  the  St.  Lawrence  side  run  up  the 
river  for  many  miles,  and  average  between  200 
and  300  feet  in  height.  The  earliest  buildings 
were  constructed  along  the  narrow  shore  at  the 
foot  of  Cape  Diamond,  and  gradually  extended 
to  what  is  now  the  Lower  Town.  In  the  course 
of  time  Champlain  transferred  his  residence  to 
the  summit  of  the  rock,  and  soon  other  buildings 
arose  which  marked  the  beginnings  of  the  Upper 
Town.  In  a  few  places  in  the  Lower  Town  a 
part  of  the  river  bed  has  been  reclaimed,  par- 
ticularly near  the  old  palace  of  the  Intendants; 
but  with  these  exceptions  the  streets  follow  the 
orig^inal  plan.  Winding  roads,  cut  out  of  the  rock, 
and  flights  of  steps,  lead  from  the  Lower  to  the 
Upper  Town,  the  streets  of  which  bear  the  names 
originally  given  to  them.  Quebec  claims  the 
distinction  of  being  the  one  walled  city  of  the 
north,  and  although  the  march  of  progress  has 
introduced  many  innovations,  it  has  been  power- 
less to  destroy  the  impress  of  the  founder.  At 
the  time  of  the  death  of  Champlain,  in  1635,  the 
entire  population  of  Quebec  was  only  80  per- 
sons. But  shortly  after,  as  a  result  of  the  cir- 
culation of  the  "Relations*  of  the  Jesuits  in 
the  mother  country,  an  effort  was  made  to  col- 
onize New  France.  The  first  fruits  of  this 
movement  were  the  establishment  of  the  Ursu- 
line    Convent    and    the    Hotel    Dieu,    in    1639, 
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These  two  institutions,  which  have  ever  since 
exercised  a  beneficent  influence,  were  founded 
by  the  zeal  of  two  noble  women,  Madame  de  la 
Peltrie,  and  Madame  d'Aiguillon,  whose  names 
are  consecrated  in  the  pages  of  Canadian  his- 
tory. The  Ursuline  Convent  has  continued  to 
be  the  centre  of  education  for  the  girls  of  Que- 
bec, both  French  and  English.  In  this  institu- 
tion, the  Old  World  and  the  New  run  side  by 
side.  The  rule  of  the  order  is  the  same  as  in 
1639.  In  the  nave  of  the  convent  chapel  rei>ose 
the  remains  of  the  Marquis  de  Montcalm;  and 
in  the  Chapel  of  the  Saints,  through  all  the 
startling  changes  of  two  centuries,  the  Votive 
Lamp,  first  trimmed  by  Marie  Repentigny  in 
the  days  of  the  French  regime,  is  still  kept 
steadfastly  burning.  The  Seminary  of  Quebec, 
founded  in  1668,  is  another  institution  in  which 
the  customs  of  the  Old  World  are  preserved. 
From  the  seminary  sprang  the  famous  Laval 
University,  the  chief  seat  of  learning  in  the 
province  for  the  French  population. 

From  the  earliest  times  Quebec  has  been 
fortified.  In  1535,  Jacques  Cartier  built  a  rude 
fort  at  the  mouth  of  the  river  Lairet,  and  in 
1608  the  "Habitation"  constructed  near  the  site 
of  the  present  Champlain  Market,  was  mounted 
with  cannon  to  protect  the  inhabitants  against 
the  incursions  of  the  Indians.  Twenty  years 
after  a  fort  was  erected  on  the  crest  of  the 
rock,  which  served  as  a  residence  for  the  in- 
vader Kertk  until  1632.  Frontenac  put  into 
execution  the  first  scheme  for  enclosing  the 
town  with  a  wall,  but  like  all  the  French  works 
of  defense,  the  profit  of  the  contractor  was  of 
more  importance  than  the  solidity  of  the  work- 
manship. In  1720,  a  new  scheme  was  under- 
taken. Large  sums  of  money  were  expended 
from  year  to  year,  but  when  Wolfe  came  before 
Quebec  in  1759,  the  foot  of  rotten  walls  could 
be  seen  500  yards  off.  After  the  battle  of  the 
Plains,  temporary  works  were  constructed  in 
front  of  the  old  walls.  In  1783  a  temporaiy 
citadel  was  commenced  beyond  the  line  of  forti- 
fication, and  the  remains  of  these  works,  still 
visible,  are  erroneously  referred  to  in  local 
guide  books  and  maps,  as  of  French  origin.  In 
1823  the  British  Government  undertook  a  com- 
prehensive scheme  of  defense,  the  main  parts 
of  which  are  in  excellent  repair  to-day.  The 
picturesque  old  gates  have  been  demolished,  and 
in  two  instances,  arches  in  keeping  with  the 
walls,  have  replaced  them,  and  the  Martello 
Towers,  overlooking  the  Plains  of  Abraham, 
stand  as  originally  built.  The  Fortress  of  Que- 
bec comprises  the  citadel  on  Cape  Diamond, 
where  the  governor  general's  quarters  are  sit- 
uated, the  town  lines,  and  the  forts  on  Levis 
Heights.  The  citadel  is  g^arrisoned  by  the  Royal 
Canadian  Artillery. 

Quebec  has  nine  parish  churches  belonging 
to  the  Catholics,  four  others  in  the  charge  of 
chaplains,  and  thirteen  chapels  attached  to  re- 
ligious communities,  open  to  the  public.  The 
Oiurch  of  England  is  represented  by  the  Eng- 
lish Cathedral,  and  six  _  churches,  while  the 
Methodists,  the  Presbyterians,  and  the  Baptists, 
have  each  separate  places  of  worship.  The 
first  parish  church  was  erected  in  1633  under 
the  name  of  Notre  Dame  de  la  Recouvrance; 
but  it  was  destroyed  in  1640.  In  1647  the 
French  Cathedral  was  commenced  under  the 
name  of  Notre  Dame  6f:  la  Paix,  in  commem- 


oration of  the  peace  concluded  with  the  Iro- 
quois. It  was  opened  in  1650.  The  pillars  of 
the  present  church  date  from  1647,  the  Towers 
from  1684,  and  the  remainder  of  the  building 
from  1745.  The  paintings  in  the  Cathedral, 
brought  from  France,  are  very  valuable,  and 
there  are  many  costly  vestments  of  an  early 
date.  Notre  Dame  des  Victoires,  in  the  Lower 
Town,  was  commenced  in  1688  under  the  name 
of  Notre  Dame  de  la  Victoire.  After  Phips 
besieged  Quebec  in  1690,  a  pilgrimage  to  the 
church  was  organized,  and  in  171 1,  on  the  de- 
struction of  Walker's  fleet  off  Egg  Island,  the 
name  of  Notre  Dame  de  la  Victoire  was  changed 
to  Notre  Dame  des  Victoires.  During  the  siege 
of  Quebec  in  1759,  only  the  walls  were  left 
standing.  Of  the  modem  Catholic  churches  the 
Franciscan's  is  the  most  beautiful.  It  was  built 
for  the  perpetual  adoration  of  the  Blessed  Sac- 
rament. 

After  the  Treaty  of  Paris  in  1763,  English 
services  were  held  by  the  Protestants  in  the 
Church  of  the  RecoUets.  The  drum  was  beaten 
at  half  past  ten  for  the  Mass  of  the  Recollets, 
at  the  conclusion  of  which  the  fathers  tolled 
the  bell  for  the  English  service.  The  English 
Cathedral,  situated  on  the  site  of  the  RecoUet 
Church,  was  commenced  in  1804.  The  paint- 
ings in  the  Archbishop's  Palace,  and_  in  the 
Ursuline  Convent  and  Laval  University,  are 
amongst  the  most  valuable  in  Canada.  In  the 
Governor's  Garden  is  a  monument  which  always 
appeals  to  strangers.  It  is  a  plain  granite  col- 
umn. On  one  side  it  bears  the  name  of 
Wolfe,  and  on  the  other  the  name  of  Mont- 
calm,'>  and  on  the  base  this  simple  inscription: 

Mortem    virtus    communem 

Famam   Historia 

Monumentum    Posteritas 

Dedit 

It  is  the  only  instance  on  this  continent  of  a 
common  monument  to  the  victor  and  the  van- 
quished. Near  the  jail  is  the  monument  to 
Wolfe,  with  its  inscription  "Here  Died  Wolfe 
Victorious,*  and  a  little  farther  on,  along  the 
Ste.  Foy  Road,  is  the  column  to  the  memory  of 
the  French  who  fell  in  their  endeavor  to  retake 
Quebec  in  1760.  The  name  of  the  English 
general,  Murray,  is  also  prominent  on  this  col- 
umn. These  monuments  of  stone  are  more 
eloquent  than  words  of  the  harmony  existing 
between  two  races,  mingling  with  each  other, 
and  still  preserving  their  own  laws,  their  lan- 
guage and  their  religion.  In  the  Upper  and 
Lower  Town  markets'  may  be  witnessed  scenes 
typical  of  French  Canadian  habitant  life,  and 
even  in  the  streets  through  which  the  electric 
cars  run  we  may  trace,  at  all  times,  the  features 
of  the  French  regime.  The  boys  of  the  Semi- 
nary still  wear  the  long  blue  coat  piped  with 
white,  with  green  sashes,  as  they  did  200  years 
ago.  The  nuns  passing  to  and  fro  in  their  pre- 
scribed costumes;  the  priests  in  their  cassocks, 
the  habitants  in  their  old-fashioned  vehicles 
or  rude  sleighs,  look  out  of  place  in  the  20th 
century;  and  yet  the  people  of  Quebec  would 
not  welcome  any  change.  The  city,  however, 
keeps  pace  with  the  times  in  other  respects. 
The  streets  are  well  paved,  well  lighted,  always 
clean.  All  the  waste  places  possible  are  con- 
verted into  small  gardens,  and  there  is  an  ex- 
cellent civic  administration.    The  hotel  accoia* 


Digitized  by 


Google 


QUEBEC,  CANADA 


I.     Parliament  Buildings, 


2.     City  of  Quebec  from  Levis 
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modaiion,  especially  since  the  construction  of  the 
Oiateau  Frontenac,  is  the  best  in  Canada.  The 
Parliament  buildings  and  grounds,  the  city- 
hali,  the  court-house  and  other  public  build- 
ings, are  better  than  in  the  larger  cities  of 
Canada,  and  yet  there  is  still  so  much  which 
bebngs  to  a  by-gone  age.  According  to  the 
census  of  1901,  the  population  of  Quebec  is 
68,840,  a  very  large  proportion  of  which  is 
composed   of  French. 

Most  of  the  English  reside  in  the  Upper 
Town,  although  there  is  no  marked  division. 
The  Grande  AUee  is  the  principal  thorough- 
fare, and  contains  many  fine  dwellings.  At 
one  time  the  lumber  trade  flourished,  and  as 
large  fortunes  were  amassed  the  wealthy  mer- 
chants and  traders  built  country  seats  along  the 
Sillery  Road ;  but  they  are  now  mostly  deserted. 
Ship  building  was  also  a  grea^  industry  for 
many  years,  as  very  large  vessels  were  built 
there,  but  nothing  now  remains.  The  leather 
and  shoe  trade  still  give  employment  to  thou- 
sands. The  commercial  and  financial  institutions 
are  controlled  to  a  large  extent  by  the  Eng- 
lish. The  Lower  Town  is  princijpally  devoted 
to  business,  and  the  suburbs  of  Saint  Roch  and 
Saint  Sauveur  to  manufacture  and  the  dwell- 
ings of  the  working  classes.  The  small  arms 
and  the  ammunition  for  the  militia  are  manu- 
factured in  Quebec.  The  port  of  Quebec  is 
always  active  in  season,  but  Montreal  has  ab- 
sorbed a  g^eat  deal  of  the  commerce.  The 
bridge  which  is  being  built  across  the  Saint 
Lawrence  will  bring  the  grain  from  all  quarters 
to  Quebec,  and  its  future  commercial  life  may 
assume  large  proportions.  As  the  seat  of  gov- 
ernment, it  will  always  retain  a  prominent 
place,  and  in  its  immediate  vicinity  there  are 
so  many  places  of  picturesque  and  historic  in- 
terest: Wolfe's  Cove;  the  place  where  the  gal- 
lant Montgomery  fell  in  1775;  the  Heights  of 
Levis;  the  Island  of  Orleans;  the  Village  of 
Beauport,  with  Montcalm's  headquarters;  In- 
dian Lorette;  the  Falls  of  Montmorency,  with 
Wolfe's  House;  the  Shrine  of  Ste.  Anne,  and 
the  numerous  places  which  may  be  reached  by 
the  C.  P.  R.,  the  G.  T.  R.,  the  Intercolonial 
Ry.,  the  Great  Northern,  the  Quebec  ahd  Lake 
Saint  John,  and  the  boats  of  the  Richelieu  and 
Ontario  Navigation  Co.  But  the  perpetual 
charm  of  Quebec,  apart  from  its  magnificent 
situation,  lies  in  the  fact  that  it  is  the  cradle 
of  New  France ;  that  upon  its  lofty  rock  a  drama 
was  fought  which  decided  the  fate  of  a  conti- 
nent; that  from  its  institutions,  scarcely  altered 
by  the  flight  of  three  centuries,  men  went  forth 
to  rescue  for  civilization  an  untamed  wilderness, 
and  paved  the  way  for  the  great  Republic  of  the 
United  States. 

A.  G.  Doughty, 

Author  of  ^Quebec  Under  Two  Fhgi.'' 

Quebec  Act,  the  administrative  measure 
passed  by  the  British  Parliament  in  1774,  for  the 
purpose  of  adding  the  regions  extending  to  the 
Ohio  and  Mississippi  over  which  the  French  had 
exercised  authori^,  to  the  province  of  Quebec, 
which  had  been  limited  by  the  Proclamation  of 
1763  to  an  area  of  about  100,000  square  miles 
along  the  central  Saint  Lawrence.  The  Act  es- 
tablished also  the  body  of  the  French  customary 
law  as  the  permanent  civil  code  of  the  region, 
the  introduction  of  English  civil  law  among  the 


French-speakinpr  inhabitants  having  been  found 
impracticable ;  it  admitted  also  to  a  partial  fran- 
chise the  Roman  Catholic  population,  guarantee- 
ing them  freedom  of  public  worship,  confirming 
them  in  the  possession  of  their  ancient  churches 
and  revenues,  but  withholding  from  them  repre- 
sentative institutions,  authority  over  this  vast 
territory  being  vested  in  a  council  appointed  by 
the  executive  power  of  Great  Britain. 

The  Act,  which  had  for  its  main  motives  the 
welfare  of  the  French  Canadians  and  the  secur- 
ity and  unhampered  progress  of  the  colonies  and 
of  colonial  trade,  was  viewed  with  indifference 
by  the  Canadians,  was  unpopular  in  England, 
aroused  the  indignation  of  the  older  American 
colonies,  and  had  considerable  influence  in  di- 
recting the  early  course  of  the  Revolution.  To 
it  the  Declaration  of  Independence  refers  as 
follows : 

•  "Abolishing  the  free  system  of  English  laws 
in  a  neighboring  province,  establishing  therein  an 
arbitrary  government,  and  enlarging  its  bound- 
aries so  as  to  render  it  at  once  an  example  and 
fit  instrument  for  introducing  the  same  absolute 
rule  in  these  colonies."  For  opposing  views  on 
the  measure,  consult :  Coffin,  <The  Quebec  Act 
and  the  American  Revolution >  in  The  Yale 
Review  (1895) ;  and  Bancroft,  <History  of  the 
United  States,'  Vol.  IV.,  chap.  v.  (1884). 

Quebec,  Battle  of.  See  Colonial  Wars  in 
America. 

Quebracho,  ke-bra'cho,  the  name  given  to 
several  trees  of  different  genera,  but  with  similar 
qualities,  indigenous  to  South  America,  valuable 
alike  for  their  wood  and  their  bark.  The  red 
quebracho  (Loxopterygium  lorenfii,  family  Ana- 
cardiacece)  is  very  hard,  but  splits  easily.  The 
bark  and  wood  are  used  in  tanning.  The  white 
quebracho  {Aspidosperma  quebracho)  is  used 
for  wood-engraving.  Its  bark  contains  an  alka- 
loid (quebrachin)  and  is  used  therapeutically 
as  a  remedy  for  asthma,  being  employed  as  a 
decoction  and  a  tincture.  Its  action  is  to  lower 
the  action  of  the  heart  without  harmful  result 

Quechua,  ka'chwa.    See  Quichua. 

Quedah,  ka'da,  or  Kedah,  Malay  Penin- 
sula, on  the  west  coast  of  the  peninsula,  but  be- 
longing to  Siam.  It  is  bounded  on  the  south 
by  the  British  province  of  Wellesley  and  the 
province  of  Perak.  Area,  3,600  square  miles. 
Pop.  about  32.500. 

Queen,  the  wife  of  a  king,  or  the  female 
sovereign  of  a  kingdom.  In  Britain  she  is  either 
merely  a  queen-consort,  the  king's  wife,  and  his 
subject,  not  his  equal,  on  an  equal  footing,  save 
as  provided  by  law,  with  the  rest  of  his  sub- 
jects; or  she  is  a  queen-recent,  regnant,  or 
sovereign,  holding  the  crown  m  her  oyirn  right, 
as  did  Elizabeth  or  Victoria.  The  queen-dow- 
ager, widow  of  the  king,  retains  most  of  the 
privileges  pertaining  to  a  queen-consort.  It  is 
high  treason  to  compass  or  imagine  the  death 
of  a  queen-consort,  or  to  violate  her  person; 
and  if  the  consort  is  consenting,  she  is  equally 

fuilty.    Under     the    constitution     of    Prussia, 
weden,   Belgium,   and   other   European  coun- 
tries a  woman  cannot  be  queen-regent 

Queen  Adelaide  Archipelago,  belonging 
to  Chile,  at  the  west  entrance  to  the  Strait  of 
Magellan;  separated  from  the  mainland  by 
Smyth  Channel.  The  islands  are  mountainous 
and  present  rugged  faces  to  the  sea.  The  sum- 
mits of  some  are  snow-capped  during  the  year: 
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but  the  vegetation  at  the  base  is  varied  and,  for  a 
short  season  luxuriant. 

Queen  Anne  Style.    See  Renaissance. 

Queen  Anne's  Bounty,  a  fund  established 
for  the  enlargement  of  the  incomes  of  the  holders 
of  the  poorer  incumbencies  in  the  Established 
Church  of  England,  and  to  aid  incumbents  in  re- 
building parsonages  by  granting  advances  of 
money.  It  was  created  by  royal  charter  of 
Queen  Anne,  confirmed  by  act  of  the  parlia- 
ment, by  which  the  first  fruits  (the  whole  of  the 
first  year's  profits)  of  all  spiritual  preferments, 
and  the  tenth  part  of  the  annual  profits  of  the 
same  —  both  of  which,  prior  to  the  reign  of 
Henry  VIII.  had  been  paid  into  the  papal  treas- 
ury, but  were  then  annexed  to  the  crown  —  are 
set  aside  to  form  this  perpetual  fund.  The  fund 
is  administered  by  a  board  of  governors  consist- 
ing of  high  ecclesiastical  dignitaries,  the  speaker 
of  the  house  of  commons,  privy  councillors^ 
chancellors  of  the  universities,  etc.  It  amounts 
to  over  $25,000,000,  and  the  annual  g^nts  to  over 
$75,000.  To  encourage  private  benefaction,  the 
board  of  governors  may  give  $1,000  to  incum- 
bencies of  not  exceeding  $225  a  year  where  an 
(egual  or  greater  sum  is  voluntarily  contributed. 

Queen  Anne's  Pocket-Melon.  See  Melons. 

Queen  Anne's  War.  See  Colonial  Wars 
IN  America. 

Queen  of  the  Antilles,  a  name  given  to  the 
island  of  Cuba  on  account  of  its  superior  natural 
advantages. 

Queen  Charlotte  Islands,  a  group  off  the 
coast  of  Canada,  belonging  to  the  Province  f 
British  Columbia;  about  loo  miles  from  the 
mainland  and  135  miles  northwest  of  Van- 
couver Island.  Area,  5,100  square  miles.  The 
largest  islands  are  Graham  and  Moresby,  each 
about  160  miles  long  and  70  miles  wide.  The 
surface  of  Graham  is  rolling  land;  but  the  other 
islands  are  rugged  and  mountainous.  Dense 
forests  and  a  luxuriant  growth  of  small  plants 
cover  the  islands.  Copper,  anthracite  coal,  iron 
ore  and  gold-bearing  quartz  are  found  here; 
fishing  is  the  chief  occupation.  The  inhabitants 
are  mostly  Indians. 

Queen  Charlotte  Sound,  the  body  of  water 
which  separates  Vancouver  Island  (q.v.),  on 
the  north,  from  the  mainland  of  Canada.  It  is 
the  first,  on  the  north,  of  a  series  of  inlets,  or 
channels,  which  lie  between  Vancouver  and 
other  islands  and  the  mainland. 

Queen  City,  or  Queen  of  the  West,  names 
applied  to  Cincinnati,  Ohio,  on  account  of  its 
commercial  importance,  at  a  time  when  it  was 
larger  than  Chicago  and  Saint  Louis. 

Queen  Cit^  of  the  Golden  Gate,  a  name 
given  to  San  Francisco  on  account  of  the  name 
of  the  strait  north  of  the  city,  and  also  that  the 
city  was  practically  the  gate  or  entrance  to  the 
gold  fields  of  California. 

Queen  City  of  the  Lakes,  a  name  given  to 
Buffalo,  N.  Y.,  on  account  of  its  commercial 
importance  and  its  commanding  position  on  the 
Great  Lakes. 

Queen  Conch,  a  large  West  Indian  gas- 
tropod (Cassis  cameo).    See  Conch. 

Queen  of  the  Eastern  Archipelago,  the 
island _  of  Java;  so _  called  on  account  of  its 
salubrious  climate,  picturesque  scenery,  and  fer- 


tile soil.    It  is  the  seat  of  the  Netherlands  powef 
in  the  East    See  Java. 

Queen  Esther.    See  Montour,  Esther. 
Queen-of-the-Meadow,  or  Quaker-lady,  n 
spiraea.    See  Meadow-sweet. 

Queen  of  the  Plains,  a  name  applied  to 
Denver,  Colo.,  which  rests  on  an  eminence  on  the 
western  border  of  the  Great  Plain,  and  seems  to 
overlook  the  vast  region  of  plain-land  stretch- 
ing oil  to  the  east. 

Queen's  Bench.    See  Court. 

Queen's  College,  Cambridge,  England, 
founded  in  1448  by  Margaret  of  Anjou,  queen 
of  Henry  VI.,  and  again  in  1465  by  Elizabeth, 
queen  of  Edward  IV.,  is  administered  by  a 
president  and  13  foundation  fellows.  A  fixed 
proportion  of  the  revenues  of  the  college  is 
paid  to  a  scholarshii>  fund.  There  are  nine 
church  livings  in  the  gift  of  the  college,  and  one 
in  that  of  the  president  There  are  in  addition 
four  exhibitions  named  after  their  founders,  and 
the  president  distributes  $650  per  annum  in 
grants  to  deserving  students  of  limited  means. 
The  college  buildings  are  among  the  most  in- 
.teresting  in  the  university,  and  include  four 
courts  of  small  size.  In  a  tower  in  the  pump- 
court  are  the  rooms  inhabited  by  Erasmus 
(1506).  John  Fisher,  Thomas  Fuller,  and 
Bishop  Pearson  were  members  of  the  college. 

Queen's  College,  London,  England,  estab- 
lished for  women  in  1848,  was  incorporated  by 
royal  charter  in  1853.  It  provides  for  the  higher 
education  of  women,  first  by  a  liberal  school 
training,  and  subsequently  by  a  six  years'  course 
of  college  education. 

Queen's  College,  Oxford,  England,  was 
founded  in  1340  by  Robert  Eglesfield,  chaplain 
to  Pliilippa,  queen  of  Edward  III.,  for  a  provost 
and  12  scholars.  The  college  now  consists  of  a 
provost,  from  14  to  16  fellows,  about  25  scholars, 
and  two  Bible-clerks.  Six  of  the  scholarships, 
annt'.al  value  $400,  are  called  Eglesfield  scholar- 
ships, and  are  awarded  to  natives  of  Cumberland 
and  Westmoreland.  There  is  also  a  scholarship 
called  the  Jodrell  scholarship,  of  the  annual 
value  of  $450  and  tenable  for  four  years ;  and 
a  consideralsle  number  of  other  exhibitions.  The 
college  presents  to  23  church-livings.  The 
college  buildings  are  of  the  17th  century;  the 
hall  was  designed  by  Sir  Christopher  Wrea 
Wyclif,  Edward  the  Black  Prince,  Henry  V., 
Addison,  Bentham,  Jeffrey.  Mitford  and  Wycher- 
ley  are  numbered  among  its  distinguished 
alumni. 

Queen's  Colleges,  Ireland,  three  in  num- 
ber, are  situated  at  Belfast,  Cork,  and  Galway, 
and  were  chartered  in  1849  in  pursuance  of  an 
act  of  parliament  passed  in  1845,  granting 
$500,000  out  of  the  consolidated  fund  for  their 
establishment  The  colleges  were  opened  in  1850, 
bein^  connected  with  Queen's  University,  then 
also  instituted  as  a  degree-conferring  body.  The 
corporate  body  of  each  college  consists  of  the 
president  and  professors,  and  the  general  gov- 
ernment and  administration  are  vested  in  a 
council  consisting  of  the  president  and  six  mem- 
bers, elected  by  the  professors  from  among 
themselves.  The  number  of  students  attending 
during  the  session  of  igoi  was  627. 

Students  of  the  Queen's  Colleees  in  Ireland 
may  obtain  degrees  in  arts,  medicine,  and  law 
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from  the  Royal  University  of  Ireland  (q.v.)  by 
observing  the  course  of  studies  prescribed  by 
that  body,  and  passing  the  requisite  examina- 
tion. This  university  was  founded  in  pursuance 
of  the  provisions  of  the  University  Education 
(Ireland)  Act,  1879,  and  has  now  superseded 
tiie  Queen's  University  in  Ireland. 

Queen's  MetaL    See  Britannia  Metal. 

Queen's  Pigeon,  a  magnificent  ground 
pigeon  (Goura  Victoria),  inhabiting  the  islands 
of  the  Indian  Ocean,  named  after  Queen  Vic- 
toria.   See  GouRA. 

Queen's  University,  Kingston,  Canada. 
The  Royal  Charter  of  Queen's  University  dates 
back  to  1841.  hi  1838  steps  were  taken  by  the 
Synod  of  the  Presbyterian  Church  to  found  a 
college  at  Kingston,  Ontario,  for  the  training 
of  young  men  for  the  learned  professions,  in- 
cluding the  work  of  the  ministry.  The  begin- 
nings, as  usual  with  colleges,  were  small.  The 
first  classes  with  ten  students  were  opened  in 
March,  1842,  with  Dr.  Liddell  as  principal. 
Funds  were  provided  in  part  from  grants  from 
the  Presbyterian  Church  of  Scotland,  and  from 
the  Canadian  government,  in  part  from  the 
liberal  subscriptions  of  friends  of  the  young  and 
growing  university.  Owing  to  the  lack  of  good 
schools  in  the  province,  it  was  found  necessary 
to  establish  a  preparatory  school  in  connection 
with  the  college.  In  spite  of  straightened  cir- 
cumstances and  many  obstacles  progress  was 
steady,  and  financial  difficulties  were  overcome 
by  the  energy  and  courage  of  principal  and 
friends. 

Three  times  have  appeals  been  success- 
fully made  to  the  public  for  the  endowment 
fund;  the  first  campaign  under  Principal  Snod- 
grass  took  place  at  a  time  of  great  depression, 
and  tided  the  college  over  a  serious  crisis.  A 
second  appeal  was  made  by  his  successor. 
Principal  Grant,  in  1878-9,  with  brilliant  suc- 
cess, and  in  1881  a  new  building,  an  enlarged 
staff,  and  a  great  increase  of  students  was  the 
immediate  result  Again  in  1887  an  effort  was 
successfully  made  to  raise  the  sum  of  $250,000, 
which  was  called,  in  honor  of  the  Queen's  Jubi- 
lee, the  Queen's  Jubilee  Fund.  The  twenty-five 
Tears  of  Dr.  Grant's  principalship  were  marked 
Dy  extraordinary  gjrowth  and  development  on 
every  side  of  college  life.  Himself  a  tireless 
worker  and  a  bom  leader  of  men,  he  succeeded 
in  infusing  his  own  enthusiasm  into  all  around 
him. 

At  the  time  of  the  Federation  of  Colleges 
in  Toronto  Queen's  was  urged  to  join,  but  the 
proposal  was  decidedly  negatived  by  the  friends 
of  Queen's,  and  events  have  fully  justified  their 
decision. 

The  medical  faculty  of  Queen's  was  estab- 
lished in  1854.  It  was  reorganized  in  1865  as 
the  Royal  College  of  Physicians  and  Surgeons 
in  affiliation  with  the  university.  In  1891  the 
original  status  was  resumed.  The  number  of 
students  last  year  enrolled  was  216.  Queen's 
led  the  way  in  Canada  in  co-education.  As 
early  as  1870  special  classes  in  English  and 
other  subjects  were  formed  for  women,  but  the 
academic  career  leading  to  a  degree  was  not 
thrown  open  to  them  till  1878-9.  In  1880,  co- 
edtKation  was  extended  to  the  medical  course, 


but  in  1883  a  separate  Women's  Medical  Colleg* 
was  opened  and  affiliated  with  Queen's.  In 
1894,  similar  facilities  being  offered  in  Toronto 
and  other  places,  this  college  was  closed. 
Meanwhile  the  extension  of  Queen's  continued. 
•891  saw  the  opening  of  the  Carruthers 
Science  Hall  and  of  the  School  of  Mines,  the 
latter  under  government  support,  by  whom  the 
splendid  building  for  physics  and  geology  has 
lately  been  added.  At  the  time  of  Principal 
Grant's  death,  in  1902,  three  new  buildings  were 
rapidly  approaching  completion.  Since  that 
time  a  magnificent  Convocation  Hall  has  been 
erected  by  the  students  and  alumni  to  his 
memory.  It  is  called  Grant  Hall.  The  group 
of  college  buildings  at  present  consists  of 
two  arts  buildings,  with  the  Grant  Hall,  the 
engineering  building,  the  physics  and  geology 
building,  the  Carruthers  Science  Hall,  and  the 
medical  building. 

The  number  of  students  registered  in  1903, 
in  all  faculties,  was  about  a  thousand.  Each 
session  tells  of  increase.  The  government  of 
the  student  body  is  largely  carried  on  by  the 
Alma  Mater  Society,  which  was  formed  in 
1859-60.  It  has  its  own  officers  (taken  from 
the  students)  and  regular  meetings,  and  has  its 
official  organ  in  the  'Queen's  College  Journal,' 
published  entirely  by  students.  The  annual 
alumni  conference  brings  many  of  the  sons  of 
Queen's  back  for  a  week's  intercourse  and  re- 
newal of  old  ties.  The  library,  which  is  in  the 
main  arts  building,  contains  about  forty  thou- 
sand volumes,  including  many  valuable  donations 
and  collections.  The  curriculum  of  this  uni- 
versity includes  the  following  courses:  The 
Arts  Course,  leading  to  the  degrees  of  B.A.  and 
M.A.,  D.Sc,  and  Ph.D.,  embraces  ckssical  liter- 
ature, modern  and  oriential  languages,  English, 
history,  mental  and  moral  philosophy,  political 
science,  mathematics,  physics,  chemistry,  min- 
eralogy, geology,  assaying,  metallurgy,  botany, 
and  animal  biology.  The  Law  Course,  leading 
to  the  degree  of  LL.B.  The  Theological  Course, 
leading  to  the  degree  of  B.D.  "The  Medical 
Course,  leading  to  the  degree  of  M.D.  and  CM. 
The  Science  Course,  leading  to  the  degree  of 
B.Sc  and  M.E. 

Geo.  Y.  Chowm, 
Registrar  of  the  University. 

Queensberry,  kwenz'ber-T,  John  Sholto 
Douglas,  8th  Marquis  of,  English  sporting 
character:  b.  England  20  July  1844;  d.  London 
31  Jan.  1900.  He  served  in  the  navy  when  a 
youth,  and  in  the  army  from  1859  to  1864.  His 
life  was  marked  by  much  eccentricity.  He  was 
one  of  the  founders  of  the  Amateur  Athletic 
Club  in  i860,  and  was  a  recognized  authority  on 
boxing,  and  part  author  in  1867  of  the  prize-ring 
rules  which  bear  his  name.  (See  Puciusm.) 
He  sat  in  the  House  of  Lords  as  a  Scottish  rep- 
resentative peer  in  1872-80.  In  1881  he  pub- 
lished 'The  Spirit  of  the  Matterhorn,'  a  medi- 
tation in  blank  verse.  He  also  came  into  prom- 
inence as  a  supporter  of  secularism,  and  as  a 
defender  of  Charles  Bradlaugh  (q.v.),  in  1882 
creating  a  scene  in  a  London  theatre  by  rising  in 
his  seat  and  denouncing  as  "an  abominable  car- 
icature' the  imaginary  free-thinker  in  Tenny- 
son's 'Promise  of  May.>  He  was  instrumental 
in  effecting  the  imprisonment  of  Oscar  Wilde 
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(q.v.)  in  189s,  by  defending  the  libel  action 
brought  against  him,  on  the  grotmds  that  what 
he  had  published  was  ^justifiable  and  for  the 
public  benefit." 

Queensberry,  William  Douglas,  4Ta  Duke 
OF,  British  sportsman:  b.  1724;  d.  London,  Eng- 
land, 23  Dec.  1810.  He  was  devoted  to  horse- 
racing,  and  was  familiarly  known  as  "Old  Q." 
He  was  vice-admiral  of  Scotland  in  1767-76  and 
was  then  first  lord  of  the  police  until  the  office 
was  abolished  in  1782.  He  succeeded  to  the 
dukedom  in  1778  and  was  created  a  British  peer 
in  1786.  In  1789  he  was  removed  from  his 
office  of  gentleman  of  the  bedchamber  and  held 
no  further  office.  He  was  notorious  for  his 
excesses  and  was  satirized  by  Robert  Bums  in 
<The  Laddies  by  the  Banks  o'  Nith,*  and  in  an 
'Epistle  to  Mr.  Graham  of  Fintrie.*  Words- 
worth addressed  him  in  a  sonnet  as  "Degenerate 
Douglas,"  and  he  was  the  original  of  Sie  Earl 
of  March  in  Thackeray's  'Virginians.* 

Queensberry  Plot,  a  presumed  Scottish 
Jacobite  conspiracy,  so  called  owing  to  the  con- 
nivance, in  1703,  of  the  Proto-rebel  James 
Douglas,  second  duke  of  Queensberry,  with  the 
intrigues  of  Simon  Fraser,  Lord  Lovat  (q.v.), 
to  involve  their  common  enemy,  the  Duke  of 
Atholl,  in  a  supposed  conspiracy  against  Queen 
Anne.  Atholl  discovered  the  sham  plot  and  re- 
vealed it  to  the  queen.  Queensberry,  who  had 
been  a  tool  of  Fraser,  was  compelled  in  conse- 
quence to  resign  his  offices. 

Queens'land,  Australia,  a  state  of  the  Com- 
monwealth, prior  to  I90i_  a  colony.  It  oc- 
cupies the  northeastern  portion  of  the  continent, 
north  of  New  South  Wales  and  South  Australia, 
and  east  of  the  latter.  The  land  boundaries  are 
mostly  artificial,  the  meridians  of  138°  and  141'' 
east,  and  the  parallels  of  29°  and  26°  south ;  on 
the  east  it  has  the  Pacific,  on  the  north  the  Gulf 
of  Carpentaria.  The  most  northern  part  of  it, 
forming  York  Peninsula,  extends  to  Torres 
Strait,  and  a  considerable  portion  is  within  the 
tropics.  It  has  an  area  of  about  668497  square 
miles,  and  is  divided  into  twelve  large  districts 
(besides  smaller  divisions),  namely,  Moreton, 
Darling  Downs,  Burnett,  Port  Curtis,  Maranoa, 
Leichhardt,  Kennedy,  Mitchell,  Warrego,  _  Greg- 
ory, Burke,  and  Cook.  Besides  the  capital  of 
the  state,  Brisbane,  the  other  important  towns 
are  Ipswich,  Rockhampton,  Toowoomba,  Towns- 
ville,  Mackay,  Maryborough,  Gympie,  Bunda- 
berg.  Charters  Towers,  Normanton,  (jooktown, 
and  Somerset. 

Topography. —  A  series  of  parallel  ranges  of 
mountains  traverses  the  State  from  north  to 
south  near  the  coast,  among  the  numerous  local 
names  being  Cook  Range,  Razorback  Range, 
Dawes  Range,  and  Glasshouse  Mountains. 
The  Dividing  and  M'Pherson  Ranges  run  from 
the  head  of  the  Dumaresq  River  in  the  south 
eastward  to  the  coast.  There  is  a  long  range  in 
the  interior  running  east  and  west,  and  forming 
a  watershed  between  rivers  flowing  north  and 
those  flowing  south.  The  peak  of  highest  ele- 
vation is  Wooroonooran  in  a  spur  of  the  Coast 
Range  known  as  the  Bellenden  Ker  Range.  Its 
elevation  is  5,400  feet.  The  coast  is  indented 
with  numerous  inlets,  bays  and  harbors,  some  of 
the  chief  being:  Moreton  Bay,  Hervey  Bay, 
Port  Curtis,  Keppel  Bay,  Broad  Sound,  Repulse 


Bay,  Halifax  Bay,  Rockingham  Bay,  Princess 
Charlotte  Bay.  Among  the  numerous  islands 
along  the  coast  are:  Stradbroke,  Moreton,  and 
Bribie,  at  Moreton  Bay ;  Fraser  or  Great  Sandy 
Island,  Curtis,  Whitsunday,  Hinchinbrook,  all 
off  the  east  coast;  Prince  of  Wales,  Banks, 
Thursday,  and  others  in  Torres  Strait;  and  the 
Wellesley  Islands,  in  the  Gulf  of  Carpentaria. 
Parallel  to  the  east  coast,  and  at  no  great  dis- 
tance, runs  the  Great  Barrier  Reef. 

Hydrography. —  There  are  four  gtreat  river- 
systems  :  ( I )  rivers  draining  to  the  Pacific  coast, 
the  chief  being  the  Burnett,  the  Fitzroy,  the 
Burdekin,  and  the  Brisbane,  the  last  entering 
Moreton  Bay,  and  having  Brisbane,  the  capital, 
near  its  mouth ;  (2)  those  draining  to  the  Dar- 
ling, comprising  the  Macintyre,  the  Condamine 
or  Balonne,  and  the  Warrego;  (3)  those  draining 
to  the  Gulf  of  Carpentaria,  among  them  being 
the  Flinders,  the  Leichhardt,  the  Albert,  the 
Nicholson,  the  Gilbert,  the  Mitchell;  (4)  those 
flowing  into  the  interior,  the  chief  being  the 
Victoria  or  Barcoo,  which  enters  Lake  Eyre  in 
South  Australia  as  Cooper's  Creek,  the  Herbert, 
and  the  Diamantina  or  Mueller. 

Geology  and  Mineral  Resources. —  The  Cre- 
taceous system  is  extensively  developed  in  the 
west  and  northwest,  covering  an  area  of  about 
200,000  square  miles.  Tertiary  strata  occur 
along  the  coast  of  the  Gulf  of  Carpentaria  and 
elsewhere,  and  occupy  a  considerable  area.  The 
Desert  or  Eolian  Sandstone,  which  renders  ex- 
tensive tracts  barren  and  almost  uninhabitable, 
is  variously  classed  as  Upper  Cretaceous  or 
Tertiary.  Palaeozoic  formations  also  cover  a 
large  part  of  the  country,  especially  along  the 
eastern  coast.  About  14,000  square  miles  are 
Carboniferous,  and  some  40,000  of  Devonian 
age,  and  the  Cambrian  and  Silurian  also  occur. 
Mesozoic  formations  older  than  the  Cretaceous 
are  well  developed  in  some  places._  Granitic 
rocks  are  very  extensively  developed  in  the  east 
coast  districts,  and  they  have  been  estimated  to 
occupy  about  100,000  square  miles.  More  than 
30,000  square  miles  are  covered  by  volcanic 
rocks.  Gold  was  discovered  about  1858,  and 
there  are  now  more  than  25  gold-fields  in  the 
state,  among  them  being  Gympie  (near  Bris- 
bane), Charters  Towers  (on  the  Burdekin), 
Cape  River,  Croydon,  Cloncurry,  and  Jordan 
Creek.  The  annual  production  exceeds  $12,500,- 
000.  Other  minerals  of  importance  are  copper, 
tin,  and  coal,  but  antimony,  silver,  lead,  bismuth, 
manganese,  plumbago,  asbestos,  and  precious 
stones  are  also  obtained.  Bluestone,  freestone, 
granite,  and  other  rocks  are  quarried. 

Climate.— The  climate  is  healthful  and  the 
temperature  comparatively  equable.  The  mean 
temperature  at  Brisbane  is  69°,  the  extreme 
range  being  from  35°  to  106°.  In  the  more 
northern  parts  the  climate  is  tropical.  The 
rainfall  in  the  interior  is  scanty  and  variable; 
the  mean  at  Brisbane  is  about  35  inches.  In 
some  parts  it  is  now  supplemented  by  means 
of  artesian  wells. 

Forestry,  Fauna,  etc. —  The  state  possesses 
various  kinds  of  valuable  timber,  such  as  the 
red  cedar,  the  Moreton  Bay  pine,  the  cypress 
pine,  and  several  species  of  eucalyptus.  Some  of 
the  grasses  are  valuable  as  fodder  plants.  There 
are  several  good  indigenous  fruits.  The  animals 
and  plants  are  similar  to  those  of  the  rest  of 
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•  Australia.  Crocodiles  are  found  in  some  of  the 
northern  rivers.  Pearl-fishing  is  extensively 
carried  on  in  the  extreme  north,  and  the  beche- 
it-taer,  dugongj  and  other  fisheries  are  also  of 
some  importance. 

Agriculture. —  The  soil  and  climate  are  suited 
for  the  production  of  all  the  ordinary  cereals,  as 
well  as  maize,  tobacco,  coflfee,  sugar,  cotton, 
and  other  plants.  Maize  is  more  generally  cul- 
tivated than  any  other  cereal  crop.  The  next 
crop  in  point  of  importance  is  sugar.  All  kinds 
of  semi-tropical  and  English  fruits  are  abund- 
antly grown.  Sheep-farming  is  the  chief  indus- 
try, and  cattle-breeding  is  also  important. 

Commerce,  Manufactures,  Communications. — 
The  principal  imports  are  apparel  and  haber- 
dashery, cottons  and  woolens,  flour,  iron  and 
steel,  boots  and  shoes,  tea,  spirits,  hardware, 
machinery,  wine,  etc. ;  and  the  principal  exports, 
wool,  gold,  tin,  sugar,  preserved  meat,  cotton, 
wood,  hides,  and  skins.  The  imports  come 
mainly  from  the  United  Kingdom  and  the  United 
Sutes.  The  value  of  the  total  imports  in  1901 
was  about  $31,880,000,  of  the  exports  $46,245,000. 
A  duty  of  5  per  cent  is  charged  on  imports  of 
yams,  woven  fabrics,  paper,  stationery,  etc.;  and 
duties  at  other  and  even  higher  rates  on  other 
articles. 

The  manufactures  are  comparatively  unim- 
portant; the  chief  industrial  establishments  are 
sugar-mills,  steam  saw-mills,  soap-works,  dis- 
tilleries, breweries,  carriage-works,  butter-fac- 
tories, boot  and  shoe  factories,  cordial-factories, 
etc.  There  are  over  2,800  miles  of  state-owned 
railway  open.  The  most  important  lines  are  the 
three  which  reach  the  coast  at  Brisbane,  Rock- 
hampton,  and  Halifax  Bay.  There  are  also  oyer 
10,240  miles  of  telegraph  lines,  and  an  extending 
system  of  telephonic  communication;  684  ves- 
sels with  an  aggregate  of  853,515  tons  entered, 
and  675  vessels  of  832,305  tons  cleared  the  ports 
of  the  state  in  1901. 

Government,  Education,  and  Religion.— Tht 

Sivemment  is  vested  in  a  governor,  whois  the 
ng's  representative,  an  executive  council,  and 
£  parliament  of  two  nouses,  the  legislative  coun- 
cil and  the  legislative  assembly.  The  council 
consists  of  39  members  appointed  by  the  crown 
for  life,  and  the  assembly  of  72  members  elected 
by  the  people  for  three  years,  and  representing 
61  electoral  districts.  The  revenue  of  the  coj- 
ony  exceeds  $20,000,000,  and  the  expenditure  is 
usually  less ;  the  debt  is  about  $1 70,000,000.  Edu- 
cation is  free  and  secular  in  the  state  schools.  A 
university  is  to  be  established  for  the  state. 
There  is  no  state  church,  each  religious  denom- 
ination being  entirely  self-supporting.  Angli- 
cans predominate,  with  Roman  Catholics  second. 
History. —  The  first  settlement  of  Queensland 
took  place  in  1825,  when  the  territory  was  used 
as  a  place  of  transportation  for  convicts,  who 
continued  to  be  sent  there  till  1839.  In  1842  the 
country  was  opened  to  free  settlers.  It  was 
originally  a  part  of  New  South  Wales,  until  in 
December  1859,  it  was  organized  as  a  separate 
colony  under  its  present  name  instead  of  the 
earlier  one  of  Moreton  Bay  District.  In  1901  it 
became  one  of  the  states  .  of  the  Australian 
Commonwealth.  Pop.  (1891)  393,718;  (1901) 
503,266.    See  Australia. 

Consult:  Russell,  <The  Genesis  of  Queens- 
land' (1888);  Rutledge,  <  Guide  to  Queens- 
land' (1889):  Weedon,  <  Queensland  Past  and 
Present'   0897). 


Queens'town,  Ireland,  a  seaport  town  and 
important  naval  station,  in  the  county  and  nine 
miles  southwest  of  Cork,  on  Great  Island,  which 
is  situated  in  Cork  harbor,  and  rises  abruptly 
to  a  considerable  elevation.  The  streets  rise 
above  one  another,  and  present  a  picturesque  ap- 
pearance. It  has  a  splendid  Roman  Qitholic 
cathedral.  Queenstown  is  almost  solely  depend- 
ent on  its  military  and  naval  establishments. 
It  is  an  important  port  of  call  for  mail  steamers 
and  was  formerly  known  as  Cove  op  Cork.  In 
honor  of  Queen  .Victoria's  visit  in  1849  the  name 
was  changed  to  Queenstown.  Pop.  about 
8,000. 

Queenstown,  Ontario,  Canada,  village  and 
picturesque  summer  resort  of  Niagara  C«unty, 
on  the  Niagara  River,  near  the  mouth  of  the 
gorge,  seven  miles  below  the  falls,  and  opposite 
Lewiston,  N.  Y.  Pop.  400.  The  Brock  monu- 
ment, 185  feet  high,  on  the  heights  overlooking 
the  village,  commands  a  magnificent  prospect, 
and  commemorates  the  battle  of  12  Oct  1812, 
when  Gen.  Van  Rensselaer  commanding  6,000 
United  States  troops  near  Lewiston,  sent  about 
1,000  men  across  the  river  in  the  night  to  attack 
Queenstown  preparatory  to  a  further  invasion 
of  Canada.  General  Brock,  the  capturer  of  De- 
troit, commanded  the  British  forces,  but  was 
killed  early  in  the  action.  The  rest  of  the  Amer- 
ican troops  refused  to  cross  the  river,  and  the 
attacking  party,  overpowered  by  numbers,  was 
compelled  to  surrender.  The  American  loss  in 
killed  and  wounded  was  190,  in  prisoners  900; 
the  British  lost  about  130  killed,  wounded  and 
prisoners. 

Queiroz,   ki-S-ros',  Jos£   Maria  E£a  de. 

See  Eqa  de  Queiroz. 

Quclpart,  kwel'part,  Quelpaert,  or  Tamra, 
an  isjand  off  the  southern  coast  of  Korea,  about 
62  miles  from  the  mainland.  Tamra  is  the  native 
name  of  the  island.  In  form  it  is  nearly  oval; 
area,  about  750  square  miles.  It  is  mountainous, 
the  highest  point.  Mount  Auckland,  or  Han-ra- 
san,  is  6,650  feet  in  height  This  mountain  is 
an_  extinct  volcano ;  three  well  defined  craters 
exist,  in  each  of  which  is  a  lake  of  pure  water. 
One  of  the  traditions  held  sacred  by  many  of  the 
natives,  is  that  from  these  lakes  came  the  first 
three  men  of  the  world.  The  principal  town 
is  Chyei  Chyu.  The  chief  industries  are  fishing, 
agriculture,  cattle-raising,  and  manufacturing 
fine  split-bamboo  hats.  Pop.  81,000.  Consult: 
Hamel,  'Narrative  of  Captivity  in  Korea,'  in 
<Korea  Without  and  Within'  by  Griffis;  Belcher, 
•Narrative  of  H.M.S.  Samarang,'  containing 
an  account  of  the  survey  and  mapping  of  the 
island,  by  the  officers  of  the  British  ship  Sama- 
rang. 

Quenstedt,  kwen'stet,  Friedrich  August; 
German  mineralogist  and  geologist:  b.  Eisleben, 
Germany,  9  July  1809 ;  d.  Tiibingen,  Germany,  21 
Dec.  1899.  He  was  educated  at  Berlin  and  in 
1837  became  professor  of  geology  and  mineralogy 
at  Tubingen  where  he  remained  until  his  death. 
He  made  valuable  investigations  in  geology  and 
mineralogy  and  in  the  latter  science  was  first 
to  apply  the  analytic  method  to  the  study  of 
crystalline  systems.  He  wrote:  'Methode  der 
Kristallographie'  (1840) ;  <Grundriss  der 
bestimmenden  und  rechnenden  Kristallographie' 
(1873);  etc. 
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Quentel,  kven'tel,  Hdnrich.  German 
printer:  b.  Strasburg;  d.  1501.  He  established 
a  press  near  the  cathedral  at  Cologne  and  though 
the  earliest  dated  work  from  his  press  is  'Fratris 
Astexani  Opus  de  Casibus  Conscientix'  (i479) 
yet  the  earliest  Low  German  version  of  the 
Bible,  usually  stated  1470,  is  undoubtedly  from 
his  types  and  probably  from  his  press.  The 
business  was  conducted  in  his  name  for  some 
time  after  his  death. 

Quentin  Durward,  kwSn'tin  der'ward,  a 
romance  by  Sir  Walter  Scott  published  in  1823. 
The  scene  of  this  tale  is  France  during  the  reign 
of  Louis  XL;  the  hero,  Quentin  Durward,  is 
a  Scottish  archer,  who,  having  a  relative  in  the 
Scottish  Guards  of  the  French  king,  goes  to 
France  to  seek  his  fortune.  The  book  was 
written  at  the  flood-tide  of  Scott's  popularity 
at  home ;  the  ebb  began  with  <St  Ronan's  Well,' 
published  six  months  later. 

Qu6rard,  ka-rar,  Joseph  Marie,  French 
bibliographer :  b.  Rennes  25  Dec  1791 ;  d.  Paris 
3  Dec.  1865.  From  1819  to  1824  he  was  attached 
to  a  well  known  Vienna  book  firm  and  while 
there  prepared  the  first  part  of  his  <La  France 
Litteraire',  in  which  he  gives  a  complete  bibliog- 
raphy of  France  for  the  i8th  and  the  beginning 
of  the  19th  centuries,  including  not  merely 
notices  of  French  writers,  but  of  foreign  authors 
whose  works  had  been  reprinted  or  translated 
in  Fiance.  The  whole  work  appeared  in  ten  vol- 
umes (1827-42).  Among  other  works  of  his  are : 
'La  Litterature  Frangaise  Contemporaine,'  of 
which  Querard  himself  prepared  only  the  first 
two  volumes  (1839-44);  'Supercheries  Lit- 
teraires  Devoilees'  (1845-56). 

Quercia,  kwar'cha,  Jacopo  Delia,  Italian 

sculptor :  b.  Quercia,  near  Siena,  about  1371 ; 
d.  1438.  He  was  the  first  Tuscan  sculptor  who 
combined  observation  of  nature  with  study  of 
the  antique  and  thus  reformed  plastic  art  in 
Italy.  His  chief  works  are  the  sepulchral  mon- 
ument of  Ilaria  de  Caretto  in  the  cathedral  at 
Lucca;  a  fountain  adorned  with  the  Madonna 
and  emblematic  figures  of  the  virtues.  Faith, 
Hope,  Charity,  Prudence,  Justice,  Temperance 
and  Fortitude,  at  Siena;  a  marble  font  in  the 
cathedral  of  the  same  city  and  the  reliefs  in  the 
portal  of  the  church  of  San  Petronio  at  Bologna. 
Consult:  Cornelius,  'Jacopo  della  Quercia* 
(1896). 

Quer'citron,  the  internal  part  of  the  bark, 
used  as  a  yellow  dyestuif,  of  the  black  oak 
(.Quercus  tinctoria  or  Q.  velutina),  one  of  the 
finest  of  North  American  oaks_(q.v.).  The  dye 
is  due  to  a  peculiar  chemical  principal,  quercitrin, 
and  is  obtained  by  using  alum  or  stannic 
chloride  as  a  mordant  A  fmer  yellow  is  said  to 
be  obtained  when  the  decoction  of  the  bark  is 
previously  boiled  with  dilute  hydrochloric  acid. 
In  the  United  States  it  is  used  for  tanning. 

Quer'cus,  the  generic  name  for  oak  (q.v.). 

Queres  (K'eres,  the  aboriginal  stock 
name),  a  group  of  Pueblo  Indian  tribes,  num- 
bering 3,582  individuals,  in  seven  permanent  vil- 
lages on  the  Rio  Grande  and  to  the  westward 
thereof,  in  New  Mexico.  They  form  the  Queres, 
or  Keresan,  linguistic  family,  speaking  a  dis- 
tinct stock  language.  The  Indians  claim  to  have 
had  their  origin  at  Shipapu,  a  mythic  place  in 


the  north,  from  which  they  gradually  drifted 
southward  and  occupied,  still  in  'prehistoric 
times,  the  Rito  de  los  Frijoles,  west  of  the  Rio 
Grande,  where  they  excavated  the  cavate  lodges 
in  the  soft  volcanic  tufa  cliffs  still  to  be  seen. 
These  were  abandoned  before  the  coming  of 
Coronado,  in  1540,  who  found  them  in  seven 
pueblos  (excluding  Acoma  and  probably  Sia) 
forming  the  provmce  of  "Quirix,*  along  the 
Rio  Grande.  In  1630  they  were  reported  by 
Fray  Alonzo  de  Benavides  to  number  4,000,  but 
this  and  other  early  estimates  did  not  include 
Acoma.  (See  Pueblo.)  The  present  Queres 
pueblos  are  as  follows; 

Cochiti  (native  Kot'yiti). —  On  the  west  bank 
of  the  Rio  Grande,  27  miles  southwest  of  Santa 
Fe.  In  prehistoric  times  the  natives  of  Cochiti 
and  San  Felipe  formed  one  tribe,  but  on  ac- 
count of  the  hostility  of  the  Tewas  (see  Ta- 
NOAN  Indians),  they  divided,  the  latter  build- 
ing a  village  near  their  present  pueblo,  the  for- 
mer settling  in  the  Potrero  Viejo,  which  they 
later  abandoned,  moving  to  near  their "  present 
location,  where  they  were  found  by  Oiiate  in 
1598.  The  Cochiti  villagers  were  active  partici- 
pants in  the  Pueblo  revolt  of  1680,  killing  their 
missionary,  but  continuing  to  occupy  their  town. 
On  learning  of  the  approach  of  the  Spaniards 
to  reconquer  their  town  a  couple  of  years  later, 
they  fled,  with  the  people  of  Santo  Domingo 
and  San  Felipe  to  the  Potrero  Viejo,  where 
they  remained  almost  uninterruptedly  until  1692, 
when  they  were  induced  by  Vargas  to  return  to 
their  homes.  The  Cochiti  and  Santo  Domingo 
people  again  fled  to  the  Potrero,  however,  where 
they  were  assaulted  by  Vargas  in  1693  and 
severely  defeated,  200  of  their  women  being 
captured  and  their  pueblo  burned.  Cochiti  be- 
came the  seat  of  the  mission  of  San  Buena- 
ventura early  in  the  17th  century.  Of  the  16 
clans   4  are  extinct    Pop.  30a 

San  Felipe  (native  name  Katishtya). —  On 
the  west  bank  of  the  Rio  Grande,  12  miles  above 
Bernalillo.  Formerly  combined  with  the  peo- 
ple of  Cochiti,  but  independently  occupying  the 
vicinity  of  the  present  site  at  least  since  154a 
It  was  the  seat  of  one  of  the  earliest  missions 
of  New  Mexico,  its  first  church  being  erected 
prior  to  1607.  The  inhabitants  participated  with 
those  of  Cochiti  and  Santo  Domingo  in  the 
great  revolt  of  1680,  but  aided  Vargas  in  dis- 
lodging the  Cochitenos  from  the  Potrero  Viejo 
in  1693.  They  had  no  resident  missionary  at  the 
time  of  the  revolt,  but  aided  in  murdering  the 
priests  of  Cochiti  and  Santo  Domingo.  After 
leaving  the  Potrero  in  1692  the  San  Felipe  peo- 
ple built  a  new  pueblo  on  a  mesa  northwest  of 
their  present  town,  where  a  church  (the  walls 
of  which  are  still  standing)  was  erected  in  1694. 
This  was  abandoned  early  in  the  i8th  century 
and  the  present  pueblo  established,  the  fourth 
to  bear  the  name  Katishtya.  Of  the  30  San 
Felipe  clans  9  are  extinct._     Pop.  55a 

Santo  Domingo  (native  name  Kiwa  or 
Dyiiva). —  On  the  east  bank  of  the  Rio  Grande, 
18  miles  above  Bernalillo.  In  prehistoric  times 
the  inhabitants  occupied  successively  the  Potrero 
de  la  Canada  Quemada  and  two  pueblos  called 
Guipuy,  in  the  latter  of  which,  on  the  Rio 
Grande,  they  were  foimd  by  Onate  in  1598. 
Like  its  predecessor,  the  second  Guipuy,  as  well 
as  Huashpatzena,  the  settlement  which  followed, 
was  swept  away  by  flood,  and  the  present  Santo 
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Domingo  has  had  three  similar  but  less  severe 
disasters  between  its  founding  in  1692  and  1886, 
when  a  freshet  destroyed  its  fine  old  church 
with  carved  doors  bearing  the  Spanish  coat  of 
arms.  At  the  time  of  the  Pueblo  rebellion  of 
1680,  it  was  an  important  mission  scat  and  the 
residence  of  the  custodian  of  the  province,  who, 
with  two  other  priests,  were  slain.  The  pueblo 
has  18  surviving  clans  and  a  population  of  670. 

Santa  Ana  (native  name  Tamaya). —  On  the 
northern  bank  of  the  Rio  Jemez,  a  western 
tributary  of  the  Rio  Grande.  Before  the  Span- 
ish advent  the  inhabitants  lived  nearer  the  Rio 
Grande  and  in  1598  resided  on  a  mesa  bet^veen 
the  present  pueblo  and  San  Felipe.  They  joined 
the  San  Felipe  and  Santo  Domingo  people  in 
the  great  revolt,  but  in  1687  their  village  was 
carried  by  storm  and  burned,  several  of  the 
natives  perishing.  The  present  town  was  built 
after  1692.  It  became  a  mission  early  in  the 
17th  century,  but  had  no  resident  missionary 
«t  the  time  of  the  rebellion.  Santa  Ana  has 
7  clans  and  a  population  of  228. 

Sia  (native  Tsia). —  On  the  north  bank  of 
Jemez  River,  16  miles  northwest  of  Bernalillo. 
It  was  formerly  a  pueblo  of  great  importance, 
and  in  1583  was  said  by  Espejo  to  be  the  chief 
one  of  five  towns  forming  the  province  of 
•Punames."  It  early  became  the  seat  of  Nuestra 
Senora  de  la  Asuncion.  Its  inhabitants  made  a 
most  determined  stand  during  the  revolt  of 
1680,  but  in  1689  they  were  assaulted  by  the 
Spaniards,  their  pueblo  wrecked,  and  the  tribe 
decimated  in  the  bloodiest  engagement  of  the 
rebellion.  Since  this  time  the  bttle  tribe  has 
been  declining,  its  present  population  being 
about  125.  Sia  formerly  had  37  clans,  but  of 
these  only  16  survive. 

Acoma  (from  Akome,  "People  of  the  White 
Rock*). —  This  pueblo  and  Laguna  from  the 
w;estem  division  of  the  Queres  stock.  Acoma  is 
picturesquely  and  strongly  situated  on  a  rock 
mesa,  357  feet  high,  about  60  miles  west  of  the 
Rio  Grande.  It  was  first  mentioned  as  "Acus* 
by  Marcos  de  Niza  in  1539  and  visited  by 
Coronado  in  1540.  Acoma  has  the  distinction  of 
being  the  oldest  continuously  occupied  town  in 
the  United  States._  The  natives  treacherously 
killed  several  Spaniards  of  Oiiate's  force  late  in 
1598,  but  in  the  following  January  the  Spaniards 
led  an  expedition  against  the  mesa,  stormed  and 
captured  the  town,  killed  about  half  the  inhabit- 
ants, and  burned  some  of  the  houses.  Acoma  be- 
came the  seat  of  the  mission  of  San  Estevan  in 
1629;  the  natives  murdered  their  missionary  in 
the  revolt  of  1680,  and  remained  in  their  fortified 
retreat  until  1699,  when  they  were  induced  to 
submit  to  the  Spanish  authorities.  The  present 
large  adobe  church,  with  its  remarkable  ceme- 
tery filled  in  with  earth  carried  from  the  valley 
below,  dates  from  the  reconquest.  In  prehis- 
toric times  the  Acomas  lived  on  the  summit  of 
an  even  loftier  mesa,  known  as  Katzima,  or  the 
•Enchanted  Mesa,"  three  miles  northeastward. 
According  to  tradition  (verified  by  an  examin- 
ation of  the  summit  and  the  surroundmgs  of 
the  mesa  by  F.  W.  Hodge  in  1897),  the  only 
trail  was  washed  away  in  a  storm,  leaving  some 
of  the  inhabitants  to  perish;  the  village  was 
henceforth  abandoned.  ■  Population  in  1680, 
1^;  in  1760,  1,052;  in  1902,  566.  Of  the  20 
priginal  clans  6  are  now  extinct. 
Vol.  16 — 6 


Laguna  (Span.  *lagoon,»  from  a  lake  for- 
merly west  of  the  pueblo;  native  name 
Kawaik). —  The  largest  of  the  Queres  towns, 
and  the  most  recently  established  of  all  the 
southwestern  pueblos,  having  been  founded  in 
1697  by  refugee  Queres  from  other  villages, 
particularly  Acoma,  as  well  as  by  Indians  of 
other  stocks.  It  is  situated  on  the  Santa  Fe 
Pacific  railroad,  17  miles  northeast  of  Acoma. 
The  town  is  being  gradually  abandoned,  many 
of  its  inhabitants  havin(?  moved  permanently 
to  their  eight  farming  villages  to  the  north  and 
west.  The  Lagunas  are  very  intelligent,  honest 
and  industrious,  and  are  largely  in  demand  as 
railroad  laborers.  The  mission  name  of  La- 
guna is  San  Jose,  applied  also  to  the  rivulet  on 
which  the  town  is  situated.  The  tribe  has  20 
clans.    Population  1,143.  F.  W.  Hodce, 

Smithsonian  Institution,  Washington,  D.  C. 

Queretaro,  ka-ra'ta-ro,  Mexico,  a  state 
bounded  on  the  north  by  San  Luis  Potosi,  on 
the  east  by  Hidalgo  and  Mexico,  on  the  south 
by  Mexico  and  MichoacSn,  and  on  the  west  by 
Guanajuato.  Area,  3,556  square  miles.  See 
Mexico  —  the  States  of. 

Queretaro,  Mexico,  capital  of  the  State  of 
Queretaro,  distant  from  the  City  of  Mexico 
by  the  National  Railway  167  miles  and  by  the 
Central  153  miles,  and  from  El  Paso,  Texas, 
by  the  Central  1071  miles  and  from  Laredo, 
Texas,  by  the  National  580  miles;  elevation 
5,904  feet  above  sea  level.  Here  is  tlie  famous 
Hercules  Cotton  Mill,  one  of  the  oldest  and 
most  extensive  in  the  Republic,  employing  al- 
most 2,000  operatives,  and  here  .ire  also  several 
other  manufacturiuf;  industries,  including  wool- 
en mills.  Some  miles  distant  are  the  famous 
opal  mines,  which  have  been  worked  for  cen- 
turies, producing  enormous  quantities  of  the 
precious  stones,  but  which  are  now  becoming 
gradually  exhajsteJ.  The  water  supply  is  ob- 
tained from  the  mountains  through  a  great 
stone  aqueduct  five  miles  in  length.  The  city 
has  a  complete  system  of  electric  lighting,  a 
well  equipped  street  railway  and  many  sub- 
stantial business  structures.  The  Bank  of 
Queretaro,  with  a  capital  of  $1,000,000,  a  branch 
of  the  National  Bank  and  an  agency  of  the 
Bank  of  San  Luis  Potosi  supply  the  financial 
needs  of  the  community.  There  are  numerous 
churches,  one  of  the  oldest  and  most  prominent 
of  which  is  the  Santa  Rosa.  The  Civil  (Col- 
lege is  the  most  notable  educational  institution. 
In  this  are  taught  law,  engineering,  chemistry, 
etc.  There  are  two  museums,  one  of  which  is 
devoted  to  history  and  the  other  to  commerce ; 
and  a  library  connected  with  the  Civil  College 
contains  9,000  volumes.  Other  notable  build- 
ings are  the  Government  Palace,  built  of  bosalt, 
the  Iturbide  Theatre  and  a  bull-ring;  there  are 
also  numerous  parks.  The  city  was  founded  by 
the  Aztecs  about  1440;  was  conquered  by  the 
Spaniards  in  1531  and  is  noted  in  modem  his- 
tory as  the  scene  of  the  capture,  imprisonment 
and  execution  of  Emperor  Maxmillian  in  1867 
by  the  Mexican  government.  Pop.  about 
38,000. 

Quern,  a  mill,  especially  a  hand  mill  for 
grinding  com,  used  before  the  invention  of  -viat- 
er  or  windmills.  It  consisted  of  two  circular 
stones,  the  lower  of  which  was  slightly  dished. 
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and  the  upper  one  was  pierced  in  the  centre,  and 
revolved  on  a  wooden  or  metal  pin  inserted 
in  the  lower.  The  grain  was  dropped  with  one 
hand  into  the  central  opening,  while  with  the 
other  the  upper  stone  was  revolved  by  means 
of  a  stick  inserted  in  a  small  opening  or  hole 
near  the  edge. 

Quesada,  ka-sa'fha,  Gonzalo  de,  Cuban 
diplomatist:  b.  Havana,  Cuba,  15  Dec.  1868.  He 
was  graduated  from  the  College  of  the  City  of 
New  York  in  1888  and  afterward  studied  at  Co- 
lumbia. He  was  secretary  of  the  Cuban  rev- 
olutionary party  and  associated  with  Jose  Marti 
in  the  endeavor  to  effect  Cuban  independence. 
He  served  as  special  commissioner  of  Cuba  to 
the  United  States  in  1900,  was  Cuban  commis- 
sioner to  the  Paris  Exposition,  and  in  1901 
became  a  member  of  the  Cuban  Constitutional 
Convention.  He  has  published  'Patriotism* ; 
•History  of  Free  Cuba.* 

Queaada,     Gonzalo     Ximenes     de.     See 

XiMENEs  DE  Quesada. 

Quesaltenango,  ka  -  sal  -  ta  -  nan'go.  See 
Quezaltenanco. 

Quesna^,  ka-na,  Frtm^ois,  French  econo- 
mist ;  b.  Merey,  near  Versailles,  4  June  1694 1  ^^ 
Versailles  16  Dec.  1774.  He  was  at  first  a  sur- 
geon, and  in  1737  was  made  perpetual  secretary 
of  the  surgeons'  academy;  but  in  1744  he  re- 
ceived a  physician's  certificate  and  became  a 
favorite  physician  at  the  court  of  Louis  XV. 
His  works  on  professional  subjects  are  wholly 
antiquated  and  he  is  best  known  as  the  chief 
of  those  economists  whom  Dupont  de  Nemours 
called  the  "physiocrats."  The  principal  tenets 
of  this  school  were  that  there  exists  a  natural 
order,  with  which  human  government  should  in- 
terfere^  as  slightly  as  may  be,  and  that  all  wealth 
is  derived  from  the  soil.  Extravagant  praise 
was  heaped  on  Quesnay,  who  was  called  the 
*European  Confucius,"  while  his  'Tableau  Eco- 
nomique*  (1758)  was  styled  by  Laharpe  "the 
Koran  of  economists.*  His  economical  works 
appeared  in  1768.  Consult  Higgs,  <The  Physio- 
crats*   (1897). 

Quesnay    de    Beaurepaire,    de    bo-re-par, 

Jules,  French  jurist  and  author,  known  also 
y  the  pseudonym  Jean  Glouvet:  b.  Saumur 
2  July  1838.  He  studied  law,  became  for  a  time 
a  journalist,  later  entered  definitely  upon  a  legal 
career,  and  in  1889  was  made  procurator-gen- 
eral of  the  Paris  court  of  cassation.  In  that 
capacity  he  appeared  for  the  government  before 
the  Senate,  constituted  as  a  high-court  of  justice 
with  charges  against  Boulanger  (q.v.)  and  the 
latter's  accomplices,  Dillon  and  Rochefort.  In 
1892  he  was  appointed  president  of  the  chamber 
of  the  court  of  cassation,  from  which  post  he 
was  compelled  in  January  1899  to  retire,  owing 
to  the  fact  that  his  aggn^essive  attitude  in  the 
Dreyfus  revision  was  interpreted  by  his  col- 
leagues as  an  evidence  of  bias.  Among  his 
works  are:  <Le  Forestier*  (1880);  'Histoires 
du  Vieux  Temps*  (1883)  ;  <L'Etude  Chandoux* 
(i88s);  'France,  i4i8-29>  (1895);  and  'Le 
Panama  et  la  Republique*  (1899). 

Quesnel,  Pasquier,  pas-ke-5  k5-nel  (Pas- 
CHASius),  Roman  Catholic  theologian:  b.  Paris 
14  July  1634;  d.  Amsterdam  2  Dec.  1719.  In 
1657  he  entered  the  order  of  Oratorians,  but 
subsequently    through    his    publication    of    the 


'Works  of  Leo  the  Great*  (1675)  with  annota- 
tions, in  which  he  maintained  the  independence 
of  the  Galilean  Church,  he  incurred  the  displeas- 
ure of  the  Holy  See,  and  as  he  refused  in  1687 
to  subscribe  to  an  anti-Jansenist  declaration, 
he  was  obliged  to  take  refuge  in  Brussels  with ' 
Amauld  (q.v.)  where  he  employed  himself  in 
completing  his  edition  of  the  New  Testament 
with  moral  reflections.  The  Jesuits,  thereupon, 
obtained  from  Philip  V.  of  Spain,  a  writ  through 
which  Quesnel  was  taken  in  custody  as  guil^ 
of  Jansenism  (1703).  With  the  aid  of  bis 
brother,  however,  he  escaped  and  fled  to  Am- 
sterdam, where  he  lived  to  see  loi  passages  in 
his  New  Testament  condemned  by  the  Holy  See 
in  the  bull  'Unigenitus.* 

Quetelet,  ket-1^,  Lambert  Adolphe  Jacques, 
Belgian  statistician  and  astronomer:  b.  Ghent 
22  Feb.  1796;  d.  Brussels  17  Feb.  1874.  In  1814, 
he  became  professor  of  mathematics  at  Ghent,  in 
1819  was  appointed  to  the  same  chair  in  the 
Brussels  Athenxum  and  was  lecturer  in  the 
Museum  of  Science  and  Literature  1828-34. 
Quetelet  superintended  the  erection  of  the  Royal 
Observatory  and  was  its  first  director  from  1828 
till  his  death.  His  writings  on  statistics  and 
kindred  subjects  are  very  numerous,  and  among 
them  may  be  named:  'Sur  I'Homme  et  le  De- 
veloppement  de  ses  Facultes,  ou  Essai  de  Physique 
Sociale'  (1835)  ;  'Sur  la  Theorie  de  Probabilites 
appliquee  aux  Sciences  Morales  et  Politiques' 
(1846) ;  'Sur  le  Systeme  Social  et  les  Lois  qui 
le  regissent*  (1848);  'Histoire  des  Sciences 
Math^matiques  et  Physiques  chez  les  Beiges* 
(1864);  and  'L' Anthropometric*  (1871).  He 
applied  the  mathematical  methods  of  averages 
and  probabilities  to  the  study  of  man  both  as 
an  individual  and  as  a  member  of  society. 

Quetta,  kwet'ta,  British  Baluchistan;  city, 
on  a  railroad  which  belongs  to  the  India  rail- 
way system ;  and  about  100  miles  north  of  KhelaL 
It  is  a  commercial  and  industrial  centre  for  a 
large  region;  but  it  is  of  great  strategic  impor- 
tance, on  account  of  its  position  among  high 
mountains  and  that  it  commands  both  Bolan  and 
Khojok  passes.  It  is  strongly  fortified,  and  has 
an  arsenal  ahd  a  garrison.  It  has  become  a 
flourishing  place  since  1876,  when  a .  British 
residency  was  established  here.  Pop.  about 
25,000. 

Quefzal.     See  Trogon. 

Quetzalcoatl,  a  god  of  the  Nahuas,  primi- 
tive inhabitants  of  Mexico.  The  name  Nahuas 
is  applied  to  those  tribes,  apparently  of  the 
same  origin,  which  successively  ruled  in  Anahuac, 
or  the  Mexican  Empire.  All  Nahuatl  legends 
ag^ee  on  the  arrival  in  that  region  of  certain 
bearded  white  strangers,  garbed  in  black,  who 
came  to  proclaim  new  doctrines  to  the  Nahuas. 
These  strangers  have  by  some  been  without 
justification  identified  as  Buddhist  missionaries. 
The  only  definite  information  regarding  them  re- 
lates to  their  chief,  who  was  called  Quetzalcoatl. 
a  name  signifying,  perhaps,  "the  serpent  covered 
with  feathers,**  though  other  meanings  have  been 
assigned.  The  earlier  Spanish  authors  viewed 
Quetzalcoatl  as  St.  Thomas,  who  had  come,  they 
thought,  from  India.  The  legendary  material 
connected  with  him  is  extensive,  varied,  and 
confusing.  He  was  worshipped  as  the  incarna- 
tion of  Tonacateatl,  the  serpent  sun,  and  supreme 
deity  in  the  Nahuatl  mythology.    Many  temples 
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were  built  to  him.  Excavations  everywhere  un- 
earth his  image,  in  various  guises  in  both  stone 
and  terra-cotta.  His  attributes  were  expressed 
in  many  bas-reliefs.  American  and  European 
museums  contain  representations  of  him.  A  full 
account  may  be  found  in  Bancroft  (H.  H.), 
•Native  Races  of  the  Pacific  Stoles'    (1875). 

Queue  Rouge,  ke  roozh,  a  West  Indian 
name  for  a  large  spider  much  dreaded  by  the 
negros.    See  Latkodectus. 

Quevedo  y  Villegas,  ka-va'{h5  e  v€l-ya'gas, 
Don  Francisco  de,  Spanish  author:  b.  Madrid 
26  Sept.  1580;  d.  ViUanueva  de  los  Infantes  8 
Sept.  1645.  After  study  at  the  University  of 
Alcala,  he  was  banished  the  country  for  having 
killed  a  nobleman  in  a  duel,  and  went  to  Sicily, 
where  he  entered  the  service  of  the  viceroy,  the 
Duke  of  Osuna,  by  whom  he  was  later  made 
minister  of  finance  in  the  administration  of 
Naples.  After  his  return  to  Spain  he  was  ar- 
rested in  1639  on  suspicion  of  having  written 
some  satiric  verses  against  the  king  and  min- 
istry, and  subjected  to  a  four  years'  imprison- 
ment, the  rigors  of  which  caused  his  death.  He 
is  best  known  for  his  prose  satires,  such  as 
'History  of  the  Great  Sharper,  Paul  of  Segovia' 
(1627),  and  ^Visions'  (1635).  The  latter  were 
rendered  into  English  by  Sir  Roger  L'Estrange 
in  1708.  There  is  a  Spanish  edition  of  his  works 
by  Guerra  y  Orbe  (1852).  Consult  the  study  by 
Merimee  (1886). 

Quezaltenango,  ka-sa1-t&-nan'go,  or  Que- 
taltenango,  Guatemala,  city,  capital  of  a  de- 
partment of  the  same  name,  the  second  city  of 
the  Republic  in  size  and  in  importance,  80  miles 
west  of  Guatemala  city,  at  an  altitude  of  7,500 
feet  above  sea-level.  The  town  is  well-built  with 
wide  and  well-paved  streets;  among  its  hand- 
some public  buildings  are  the  cathedral,  city 
hall,  and  penitentiary.  It  has  a  considerable 
domestic  trade,  and  manufactures  of  cotton  and 
woolen  textiles.  A  railway  about  50  miles  long 
coimects  Quezaltenango  with  Champerico  on  the 
Pacific  coast.  The  city  was  founded  in  1524 
by  Spaniards,  on  the  site  of  a  native  cit^; 
there  are  numerous  interesting  antiquities  in 
the  neighborhood. 

QttiaS^an,  ke-ang-an',  _  Philippines,  a  for- 
mer Spanish  commandancia,  bounded  on  the 
north  by  Bontoc,  now  a  part  of  the  province 
of  Lepanto;  area  64  square  miles;  pop.  30,000. 
See  Lepanto. 

Quianganes,  ke-ang-an'as,  a  tribe  of  the 
Philippines,  living  in  the  commandancia  of 
Quiangan,  province  of  Lepanto,  Luzon.  They 
belong  to  the  Ifugas  linguistic  stock,  and  are 
a  headhunting  people. 

Qnibdo,  keb'do,  Colombia,  town  in  the  de- 
partment of  Cauca,  formerly  the  capital  of  the 
ancient  province  of  Choco ;  on  the  Atrato  River ; 
about  30  miles  from  the  Pacific  and  200  miles 
northwest  of  Bogoto.  It  was  of  considerable 
commercial  importance  when  the  gold  mines  of 
the  vicinity  were  being  worked;  but  the  majority 
of  the  mines  are  now  abandoned  owing  to  lack 
of  use  of  modem  methods  of  mining.  The  sur- 
face gold  exists  now  only  in  small  quantities. 
Pop.  about  7,500. 

Quiberon,  ke-bron,  France,  town,  in  the 
department  of  Morbihan;  on  the  Bay  of  Qui- 


beron, on  a  peninsula,  about  22  miles  southwest 
of  Vannes.  Nearby  and  on  the  peninsula  are 
the  noted  megalithic  monuments  of  Carnac 
(q.v.).  Quiberon  is  now  only  a  small  fishing 
town;  but  it  is  of  historical  interest  on  account 
of  the  unsuccessful  attempt  of  an  English  force 
to  land  here,  in  1746,  at  the  time  of  the  Seven 
Years'  war.  On  20  Nov.  1759  Admiral  Hawke 
attacked  and  overcame  a  French  fleet  under 
Admiral  Conflans  in  Quiberon  Bay,  near  the 
town.  On  27  June  1795  a  body  of  about  1,400  of 
French  emigrant  royalists  landed  here  from  an 
English  fleet,  and  tried  to  arouse  the  people  of 
La  Vendee  and  Brittany  against  the  Convention. 
They  were  repulsed  by  a  force  under  General 
Hoche,  some  returned  to  their  ships,  and  those 
who  were  taken  prisoners  were  shot. 

Quich£,  ke-cha',  or  Kich£,  an  ancient  na- 
tion of  western  Guatemala,  the  people  of  which 
were  civilized  and  of  the  Mayan  stock.  Their 
lang^uage  was  a  dialect  _  allied  to  that  spoken 
by  the  Cakchiquel.  Their  extant  chronicles  be- 
gin with  the  8th  century.^  In  their  sacred  book, 
Popol  Vuh,  an  account  is  given  of  the  life  of 
their  great  culture  hero  Xbalanque.  This  book 
gives  many  of  the  national  traditions,  written  in 
the  Quiche  dialect  The  first  part  of  the  book 
contains  mythological  accounts  of  their  history, 
people,  events,  etc. ;  the  second  part  is  a  de- 
tailed history  of  the  origin  of  the  tribe  and  some 
account  of  the  Cackchiquel.  The  descendants  of 
the  Quiche  now  inhabit  a  large  region  in  the 
central  and  western  part  of  Guatemala.  Consult : 
Ximenez,  Spanish  translation  of  Popol  Vuh 
(Vienna,  1857)  ;  Abbe  Brasseur  de  Bourbourg, 
French  translation  of  Popol  Vuh  (Paris,  1861). 

Quichua,  ke-choo'a,  Quechtia,  or  Kechua, 
the  tribe  who  founded  the  Indian  empire  of 
Peru.  The  tradition  as  to  the  origin  of  this 
aboriginal  empire  is  that  it  was  founded  by 
Manco  Capac,  the  fourth  son  of  the  "creator 
god,"  Viracocha  (q.v.).  Much  of  the  legendary 
and  traditional  history  has  been  relegated  to  the 
domain  of  mythology  by  modern  research,  but 
the  mythical  tale  was  founded  on  some  fact  in 
nature  or  history.  The  descendants  of  this  tribe, 
a  large  part  of  the  population  of  the  Peru  of 
to-day,  are  still  looked  upon  as  being  a  superior 
people.  In  1781  one  of  the  tribe  proclaimed  him- 
self as  the  reincarnation  of  the  great  Inca  Tupac 
Amaru,  gathered  about  him  a  number  of  zealous 
followers,  led  a  revolt  against  the  Spanish 
power,  which  was  suppressed  only  after  two 
years,  and  upon  the  capture  of  the  leader,  his 
family,  and  his  leading  followers.    See  Peru. 

Quichuan  (ke-choo'an)  Stock,  a  South 
American  Indian  group  composed  of  numerous 
tribes,  chief  of  which  are  the  Quichua  (q.v.), 
inhabiting  Peru,  parts  of  Ecuador,  Bolivia,  etc. 
With  the  Aymaras  the  Quichuas  composed  the 
larger  portion  of  the  population  of  the  empire 
of  the  Incas.  The  Quichua  language,  which  was 
formerly  the  state  language  of  the  Incas,  is  still 
the  chief  speech  of  Peru,  of  a  large  portion  of 
Bolivia,  of  the  part  of  Ecuador  bordering  upon 
Peru,  and  of  the  northern  section  of  the  Argen- 
tine Republic.  It  is  one  of  the  most  beautiful 
and  at  the  same  time  comprehensive  tongues 
of  America. 

Quick-firing  Gtuis.    See  Ordnance. 

Quick-sand,  a  tract  of  loose  sand  mixed 
with  water  which  will  not  support  heavy  bodies. 
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In  appearance  quick-sands  do  not  differ  from 
the  adjacent  sands.  They  usually  occur  on  flat 
shorts  underlain  by  stiff  clay  or  other  impervious 
materials  and  especially  near  the  mouths  o£  large 
rivers.  They  appear  to  be  formed  by  the  contin- 
ued collection  of  water  within  the  sand  bank 
which  is.  prevented  from  running  off  by  the 
underlying  impervious  layer.  The  water  which 
infiltrates  the  sand  may  be  supplied,  either  by  a 
river  current,  directed  against  a  concave  shore, 
or  spreading  over  a  sea-beach ;  by  tides  which  at 
their  ebb  leave  behind  them  imprisoned  bodies 
of  water;  or  by  sea-currents  running  through 
narrow  "channels  and  forcing  the  water  against 
the'  adjacent  shore.  The  grains  of  quick-sand 
have  rounded  surfaces,  as  d'stinguished  from 
angular  or  "sharp"  sand.  It  is,  moreover,  of 
very  light  weight.  The  infiltrated  water  sepa- 
rates and  lubricates  the  particles,  rendering  them 
unstable  and  unable  to  support  a  heavy  weight, 
such  as  the  body  of  a  man.  They  have  obtained 
a  great  reputation  for  treachery  and  danger,  espe- 
cially because  they  cannot  be  distinguished  at 
sight  The  subject  has  been  drawn  upon  consid- 
erably in  literature,  notably  in  Hugo's  'Toilers  of 
the  Sea,>  in  Wilkie  Collins'  'Moonstone' and  in 
the  'Bride  of  Lammermoor,*  with  probably  some 
exaggeration  of  the  danger.  The  effect  of  quick- 
sands, however,  is  well  illustrated  by  the  sinking 
in  1875  of  a  locomotive  and  train  at  Pueblo, 
Colo.,  which  sank  beyond  discovery  though 
probed  for  to  a  depth  of  50  feet.  To  make  it 
possible  to  operate  in  quick-sands  engineers  are 
accustomed  to  congeal  them  by  forcing  into 
them  brines  and  liquids  at  low  temperatures. 

Quicksilver.     See  Mercury  or  Quicksilver. 

Quids,  in  American  political  history,  a 
name  applied  to  a  faction  of  the  Republican 
party  led  by  John  Randolph  from  1805  to  181 1. 
They  were  opposed  to  the  nomination  of  Madi- 
son, Jefferson's  choice  for  the_  succession.  They 
declared  war  on  the  administration  party  in 
1806,  as  governing  Congress  by  backstairs  in- 
fluence. They  opposed  the  restrictive  system, 
and  nominated  Monroe  in  1808.  Their  leading 
ground  of  divergence  from  the  administration 
was  that  it  had  moved  away  from  the  ground 
occupied  by  the  party  when  in  opposition,  and  in 
the  direction  of  centralization  and  federal  en- 
croachment. 

Quietism,  a  tendency  in  religious  devotion 
rather  than  any  specific  system  of  religion  or 
mysticism.  It  consists  in  making  Christian  per- 
fection a  state  of  uninterrupted  contemplation 
of  divine  things,  the  soul  meanwhile  remaining 
quiet  and  entirely  passive  under  the  divine  in- 
fluence, heedless  of  the  customary  precepts  of 
practical  religion,  and  without  thought  of  re- 
wards or  punishments  in  another  world,  which 
are  the  master  motives  of  vulgar  piety.  The 
term  Quietism  was  first  used  to  designate  the 
mystical  teaching  of  Miguel  de  Molinos  (q.v.) 
who  died  (1696)  in  the  prison  of  the  Holy  Office 
at  Rome  to  which  he  had  been  condemned  for 
teachmg  in  sundry  of  his  writings  that  the  per- 
fect Christian  life  consists  in  passive  contem- 
plation, unaffected  by  hopes  or  desires,  and 
that  the  soul  thus  occupied  neither  gains  by 
good  works  or  acts  of  piety,  nor  suffers  through 
the  commission  even  of  gross  sins,  for  these 
affect  only  the  lower  nature  of  the  devotee  and 
cannot  bring  any  stain  upon  the  purity  of  a 


c(>ntemplative  soul.  The  amiable  Fenelon  (q.v.) 
was  won  over  to  hearty  acceptance  of  some  of 
the  less  objectionable  features  of  Quietism  by 
the  influence  of  his  disciple  Madame  Guyon 
(q.v.),  several  of  whose  mystical  writings  he 
approved  and  defended  when  they  were  con- 
demned by  the  Galilean  church  authorities, 
among  them  Bossuet,  bishop  of  Meaux,  who 
declared  them  to  be  a  "mass  of  extravagances, 
illusions,  and  puerilities."  Fenelon's  published 
apology  for  the  doctrines  of  Madame  Guyon 
having  been  censured  at  Rome  as  containing 
propositions  rash,  scandalous,  etc.,  he  promptly 
bowed  to  the  judgment  of  the  Holy  See,  publicly 
committing  his  own  book  to  the  flames. 

Quietists.    See  Reucious  Sects  ;  QurensM. 

Quigley,  James  Edward,  American  Ro- 
man Catholic  prelate:  b.  Oshawa,  Ontario,  Can- 
ada, 15  Oct.  1854.  He  was  graduated  from  Saint 
Joseph's  College,  Buffalo,  N.  Y.,  in  1872.  He 
then  began  his  theological  stud-es  at  the  Vicen- 
tian  Seminary,  Niagara,  N.  Y.,  now  Niagara 
University,  and  continued  them  at  the  University 
of  Innsbruck,  Austria,  completing  his  entire 
course  at  the  Propaganda,  Rome,  where,  in 
1879,  he  obtained  the  degree  of  doctor  of  the- 
ology, and  was  ordained  priest  13  April  of  the 
same  year.  Returning  to  the  United  States,  he 
was  appointed  pastor  of  the  Church  at  Attica, 
Wyoming  County,  N.  Y.,  and  in  1884  was  named 
rector  of  the  Cathedral,  Buffalo,  N.  Y.  In  1896 
he  asked  to  be  transferred  to  the  rectorship  of 
Saint  Bridget's  Church,  Buffalo,  made  vacant 
by  the  death  of  Mgr.  Gleason,  but  his  residence 
in  that  parish  was  short,  as,  on  24  Feb.  1897,  he 
was  consecrated  bishop  of  Buffalo  to  succeed 
Bishop  Ryan,  deceased.  Bishop  Quigley  was 
chosen  arbitrator  in  the  great  labor  strike  in 
Buffalo  during  1904,  and  on  8  Jan.  1903  was 
promoted  to  the  archiepiscopal  see  of  Chicago. 
"The  archdiocese  comprises  a  Catholic  popula- 
tion of  approximately  1,000.000;  619  priests;  316 
churches ;  168  parocnial  schools ;  7  orphan  asy- 
lums: 18  hospitals,  and  many  other  charitable 
and  educational  institutions. 

Quill,  the  hollow  stem  of  a  feather  (see 
Plumage).  Many  utilities  have  been  found  for 
those  of  the  larger  size,  but  their  use  is  declining. 
The  principal  use  of  quills  is  still  for  making 
pens,  for  which  the  feathers  of  the  swan  are 
most  highly  esteemed,  but  goose-quills  are  most 
commonly  used.  Crow-quills  are  said  to  be  best 
for  fine  writing  and  drawing.  In  preparing 
quills  for  making  into  pens,  they  must  first  be 
cleaned  inside  and  outside  of  fatty  matter,  which 
would  prevent  the  ink  from  flowing  freely. 
This  is  done  by  burying  the  quill-ends  of  the 
feathers  for  a  few  seconds  in  fine  sand  at  a  tem- 
perature of  about  140°  F.  The  quills  are  then 
polished  and  dried. 

Quillaia  (kwll-la'ya)  Bark,  the  bark  of  a 
South  American  tree  (Quillaja  saponaria),  be- 
longing to  the  division  S/>ir<ra  of  the  order 
Rosace<E.  The  tree  has  smooth,  oval  leaves,  and 
white  terminal  flowers,  solitary  or  in  small  clus- 
ters. 

Quiller-Couch,  kwTl'er  kowch,  Artbur 
Thomas,  English  author:  b.  Cornwall  21 
Nov.  1863.  He  was  educated  at  Oxford,  where 
he  was  classical  lecturer  in  1886-7,  and  won  some 
success  with  his  first  book,  'Dead  Man's  Rock* 
(1887).    In  1887  he  began  a  literary  career  in 
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London,  where  in  1889  he  joined  the  staff  of  the 
♦Speaker,'  the  Liberal  weekly  newly  established 
by  Sir  Wemyss  Reid  (q^v.).  He  retained  until 
1899  his  connection  with  the  'Speaker,'  a  part 
of  his  contributions  to  which  appear  in  the  col- 
lections of  short  stories,  <  Noughts  and  Crosses' 
(1891)  and  <The  Delectable  Duchy  >  (1893). 
Among  his  further  volumes  are:  <  Green  Bays: 
Verses  and  Parodies'  (1893);  <The  Golden 
Pomp'  (1895),  an  Elizabethan  anthology;  'la' 
(1896);  •Adventures  in  Criticism >  (.iSaS);  be- 
ing selected  reviews;  <The  Ship  of  Stars' 
(1899);  <01d  Fires  and  Profitable  Ghosts' 
(1900);  'The  Laird's  Luck'  (1901);  <The  West- 
cotes'  (1902);  'The  White  Wolf  (1902);  <The 
Adventures  of  Hariy  Revel'  (1903);  'Hatty 
Wesley' (ipo3);and_'Shining Ferry'  (1904).  He 
also  completed  'St'.  Ives,'  left  unfinished  by 
Robert  Louis  Stevenson  (q.v.).  Much  of  his 
earlier  work  appeared  over  the  pseudonym  *  Q.  * 
Much  of  his  material  he  has  derived  from  Corn- 
wall, where  he  has  made  particular  study  of  the 
Welsh  poor. 

Ouilliam,  William  Henry  Abdullah,  Eng- 
lish Mohammedan  writer:  b.  Liverpool  10  April 
1856.  He  was  educated  at  King  William  College, 
Isle  of  Man,  and  was  admitted  a  solicitor  in 
1878.  He  visited  Morocco  in'  1884  and  became 
a  Mohammedan  the  following  year.  He  made 
subsequent  visits  to  Morocco,  Turkey  and  Persia, 
and  in  1895  the  Ameer  of  Afghanistan  awarded 
bim  the  title  of  Sheik-ul-Islam  of  the  British 
Isles.  He  has  been  special  commissioner  for 
Canadian  oaths  since  1884  and  has  published: 
*The  Faith  of  Islam'  (1887);  'Fanatics  and 
Fanaticism'  (i888);  'Religion  of  the  Sword' 
(i^);  'Polly,'  a  novel  (1891) ;  <The  Ways 
of  Sin,'  a  novel  (1894);  'Moses,  Christ  and 
Mohammed'  (185^);  'Studies  in  Islam' 
(1898) ;  'Manx  Antiquities'   (1898). 

Quilp,  kwflp,  a  malicious  and  hideous 
dwarf  who  figures  prominently  in  Charles  Dick- 
ens' novel,  'Old  Curiosity  Shop.'  He  torments 
and  abuses  his  wife  Betsey,  and  when  about 
to  be  arrested  for  felony  drowns  himself. 

Qoil'ter,  Harry,  English  artist  and  author: 
b.  Lower  Norwood,  Surrey,  24  Jan.  1851.  He 
was  educated  at  Cambridge,  studied  at  Bruges 
and  in  Italy,  and  in  1878  was  called  to  the  bar. 
In  1876-88  he  was  connected  with  various  Lon- 
don newspapers,  and  in  1888-90  he  conducted  the 
•Universal  Review'  which  he  founded.  His 
first  exhibition  of  paintings  in  oil  was  made  at 
the  Royal  Institute  in  1884,  and  in  1894  his  col- 
lected works,  120  in  number  were  exhibited  at 
the  Dudley  Gallery.  He  is  the  originator  of 
•What's  What,'  first  issued  in  1902,  and  has  pub- 
lished: 'Giotto'  (1880) ;  'Is  Marriage  a  Failure' 
(1889);  'Preferences  in  Art,  Life,  and  Litera- 
ture'   (1892);  etc. 

Quimper,  kanpar',  France,  sometimes 
called  QuiMPER-CoRENTiN,  capital  city  of  the  de- 
partment of  Finistere,  lying  at  the  junction  of 
the  Steir  and  Odet,  whence  the  name  from 
Breton  'Kemper,'  junction  or  confluence.  It 
has  the  fine  cathedral  of  St.  Corentin,  built  in 
1424.  The  old  capital  of  Comouailles,  it  figured 
in  the  religious  wars.  It  has  sardine-fisheries, 
breweries,  paper-factories,  tanneries,  and  a  popu- 
lation of  about  20,000. 

Qnin,  kwin,  James,  English  actor:  b.  Lon- 


don 24  Feb.  1693;  d.  Bath,  Somerset,  .ei  Jan. 
1766.  He  was  the  son  of  an  Irish  barrister, 
and  was  educated  in  Dublin,  'in  1214  Jie  went 
upon  the  Dublin  stage,  and  a  year  after  appeared  » 
at  Drury  Lane  Theatre.  In  1717  he  went  to  the 
theatre  in  Lincoln's-Inn-Fields,  where  he  re- 
mained 14  years,  and  acquired  celebrity  in  char- 
acters of  grave,  dignified,  and  sententious  trag- 
edy, as  in  Cato,  Zanga,  and  Coriolanus  (in 
Thomson's  tragedy  of  that  name),  and  in  those 
of  strong,  sarcastic,  comic  humor,  as  FalstafI  and 
Volpone.  In  1735  he  returned  to  Drury  Lane, 
on  such  terms  as  no  actor  had  previously  re- 
ceived; and  he  retained  preeminence  until  the 
appearance  of  Garrick  in  1741.  In  1747  he  was 
engaged  at  Covent  Garden  with  Garrick;  but 
the  new  actor  obtained  so  great  a  share  of  at- 
tention that  Quin  retired  from  the  regular  stage 
in  1751.  His  last  performance  was  Falstaff 
(1753).  in  which  character  he  is  supposed  never 
to  have  been  excelled.  Garrick,  once  his  rival 
and  afterward  his  friend,  wrote  the  epitaph  for 
his  monument  in  Bath  Abbey. 

Quinault,  ke-no,  Philippe,  French  drama- 
tist :  b.  Paris  3  June  1635 ;  d.  there  26  Nov.  1688. 
He  studied  law,  but  became  a  playwright,  his 
first  drama  being  produced  when  he  was  18  and 
meeting  with  marked  success.  The  continued 
success  of  his  tragedies,  comedies,  and  tragi- 
comedies, of  which  he  produced  16,  made  him  a 
mark  for  the  satire  of  Boileau,  and  he  abandoned 
tragedy  and  engaged  in  writing  librettos  for  the 
operas  of  Lulli.  In  this  field  he  displayed  great 
originality  and  though  his  success  at  the  time 
was  attributed  to  LuUi's  music  by  Boileau  and 
other  critics,  his  verse  is  still  read  and  admired 
while  the  music  is  forgotten.  He  was  admitted 
to  the  French  Academy  in  1670  and  his  later 
years  were  spent  in  ease  and  comfort.  Of  his 
operatic  pieces  'Armide'  and  'Atys'  are  best 
known  and  of  his  dramas  'Astarte*  (1663)  and 
'La  Mere  Coquette'  (1665).  Editions  of  his 
works  were  published  in  1739,  1842,  and  1S80. 

Quince,  a  shrub  or  small  tree  (Cydonia 
vulgaris)  of  the  rose  family;  a  native  of  central 
and  eastern  Asia,  where  it  was  cultivated  more 
than  2,000  years  ago  and  whence  it  has  been 
introduced  into  all  cool  temperate  countries  of 
the  civilized  world.  It  is  a  close  relative  of  the 
apple  and  pear,  with  which  trees  some  botanists 
class  it,  but  from  which  it  is  distinguished  by 
having  its  flowers  solitary  upon  the  ends  of 
twigs  of  the  present  season's  growth.  The  pop- 
ularity of  the  quince  is  limited  because  it  is 
inedible  in  the  fresh  state,  but  it  is  highly  prized 
for  making  preserves,  jellies,  etc.,  and  as  a 
flavoring  for  mixing  with  other  fruits. 

The  plant  is  propagated  mainly  by  stool 
layering,  the  rooted  layers  being  grown  in  nur- 
sery rows  usually  two  years  after  their  removal 
from  the  parent  bush.  They  are  then  planted 
from  10  to  IS  or  more  feet  apart,  the  distance 
depending  upon  the  soil.  On  light  soils  the 
shrubs  make  rapid  growth  but  are  shorter  lived 
and  less  productive  than  upon  heavy.  "They 
should  commence  to  bear  when  about  three  years 
old  and  reach  full  bearing  when  ten.  Contrary 
to  popular  opinion  the  quince  will  do  best  when 
cultivated,  but  the  stirring  of  the  soil  must  not 
be  deep  because  the  feeding  roots  are  rather 
close  to  the  surface,  especially  if  the  soil  be  very 
moist.     To  obviate  this  danger,  growers  oftea 
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set  the  plants  rather  deeply  and  for  the  first  few 
years  work  the  soil  away  from  them  so  as  to 
induce  deep  rooting.  They  always  use  shallow 
rooting  cover  crops.  It  is  another  popular  mis- 
conception that  the  plants  do  best  in  undrained 
soil.  The  best  orchards  of  western  New  York, 
where  the  quince  is  an  important  crop,  are  upon 
well  drained  land. 

The  tree  seldom  grows  more  than  15  feet 
tall.  It  should  be  trained  in  bush  form;  that  is, 
with  several  stems,  though  some  growers  prefer 
the  tree  form  with  only  one  stem.  The  latter 
seems  more  likely  to  be  injured  by  borers.  Be- 
yond the  removal  of  interfering,  dead  or  un- 
necessary limbs  the  pruning  consists  of  *head- 
ing-in*  the  twigs,  a  process  which  reduces  the 
number  of  fruits.  Being  fairly  hardy  and  a 
rather  late  bloomer  the  quince  is  a  very  regular 
annual  bearer,  but  unless  the  tops  be  kept  open 
and  the  quantity  of  fruits  reduced  the  specimens 
will  be  inferior.  Though  the  fruits  ripen  late 
and  when  gathered  are  generally  very  hard  they 
should  be  handled  very  carefully  and  not  be 
allowed  to  freeze.  Except  as  indicated  the  man- 
agement of  a  quince  orchard  is  much  the  same 
as  for  pear  orchard. 

Among  the  insects  which  feed  upon  the  quince 
are  several  borers,  scale  insects,  caterpillars, 
plant-lice,  etc.,  which  are  found  on  other  fruit 
trees,  especially  apples  and  pears.  These  may  be 
controlled  in  the  same  way.  (See  Apple;  Pear; 
Insecticide.)  The  quince  curculio  {Conotrache- 
lus  cratagi),  a  broad-shouldered  snout-beetle  of 
American  nativity,  lays  its  eggs  in  the  fruit  in 
early  summer.  It  may  be  controlled  like  its 
relative  the  plum  curculio.  (See  Plum.)  Sev- 
eral so  called  plant  diseases  common"  to  the  pear 
and  apple  are  sometimes  reported  upon  the 
quince.  They  have  been  combated  in  the  same 
way  as  on  the  other  fruits. 

Consult:  Bailey,  'Cyclopedia  of  American 
Horticulture'  (New  York,  1900-2);  Meech, 
'Quince  Culture'  (New  York,  1896). 

Quin'cke,  Georg  Hermann,  German  physi- 
cist: b.  Frankfort-on-the-Oder  1834.  He  was 
educated  at  the  universities  of  Berlin,  Konigs- 
berg,  and  Heidelberg,  and  in  1859  was  privat- 
docent  at  the  University  of  Berlin.  In  1872  he 
was  appointed  to  a  chair  at  the  University  of 
Wiirzburg,  and  in  1875  became  professor  of 
physics  at  Heidelberg.  He  has  made  important 
investigations  of  capillary^  phenomena,  and  val- 
uable researches  respecting  electric  influence 
upon  different  forms  of  matter. 

Quui'cunx,  an  arrangement  of  five  objects 
in  a  square,  one  at  each  corner  and  one  in  the 
middle.  It  is  particularly  employed  in  reference 
to  the  arrangement  of  trees.  The  term  is  fre- 
quently used  in  astronomy. 

Quincy,  k3n-se,  Antoine  Cbrysostome 
Quatremire  de.  See  QuATREMiitE  de  Quincy, 
Antoine  Chrysostome. 

Quincy,  kwin'zT,  Edmund,  American  au- 
thor, son  of  Josiah  Quincy  (1772-1864  q.v.)  ;  b. 
Boston,  Mass.,  i  Feb.  i8cfe;  d.  Dedham,  Mass., 
17  May  1877.  He  was  graduated  from  Harvard 
in  1827,  was  a  prominent  and  able  contributor 
to  the  anti-slaveiy  press  and  wrote:  <Wensley> 
(1854);    'Life  of  Josiah  Quincy*    (1867);  etc. 

Qwncy,  Josiah,  sometimes  called  Josiah 
QuiNcv;  Jr.,  American  lawyer :  b.  Boston,  Mass., 


23  Jan.  1744 ;  d.  at  sea  off  Gloucester,  Mass.,  a6 
April  1775.  He  was  graduated  from  Harvard 
in  1763,  studied  law  in  the  office  of  Oxenbridge 
Thacher,  and  acquired  a  large  practice.  After 
the  "Boston  Massacre"  (q.v.),  he  was  selected 
with  John  Adams,  by  Captain  Preston  as  counsel 
for  the  defense.  He  wrote  many  political  pam- 
phlets, and  contributed  much  to  contemporary 
journals.  In  1774  he  sailed  for  England,  where 
he  consulted  with  the  friends  of  America,  but 
died  on  the  return  voyage.  An  able  orator,  he 
was  among  the  first  to  assume  a  bold  revolution- 
ary attitude.  Though  he  incurred  at  the  time 
some  odium  for  his  defense  of  Parker,  his 
course  was  later   strongly  commended. 

Quincy,  Josiah,  American  statesman  and 
educator:  b.  Boston  4  Feb.  1772;  d.  Quincy, 
Mass.,  I  July  1864.  H«  was  graduated  from 
Harvard  in  1790,  studied  law  and  in  1793  was 
admitted  to  practice,  and  gave  much  study  to 
political  problems.  By  his  oration  in  Old  South 
4  July  1798,  he  gained  so  extended  a  reputation 
that  in  1800  he  was  made  Federalist  candidate 
for  representative  in  Congress.  Though  defeated 
then  through  the  ridicule  of  Republican  journals, 
he  was  elected  in  the  autumn  of  1804  after  having 
in  the  spring  of  that  year  been  chosen  to  the  State 
senate.  He  remained  in  Congress  until  1812, 
when  he  declined  re-election.  He  was  a  finished 
orator,  spoke  boldly  on  many  difficult  topics  of 
debate,  and  was  one  of  the  most  efficient  mem- 
bers of  his  party,  which  during  his  whole  term 
of  service  remained  hopelessly  in  the  minority. 
His  statesman-like  grasp  of  affairs  is  most  clearly 
shown  by  the  constant  emphasis  which  he  placed 
upon  the  increasing  political  danger  with  which 
the  Union  was  menaced  by  the  slave  power.  He 
feared  civil  war,  and  preferred  a  peaceable  seces- 
sion—  a  course  not  then  seen,  as  it  was  later, 
to  be  impossible.  In  the  State  senate  he  urged 
Massachusetts  to  suggest  to  Congress  an  amend- 
ment_  of  the  Constitution,  by  which  the  clause 
permitting  slave-States  to  reckon  three  fifths  of 
the  slave  population  in  obtaining  a  basis  for  rep- 
resentation was  to  be  stricken  out.  Of  course, 
such  a  measure,  had  it  succeeded,  would  have 
resulted  in  the  dismembertnent  of  the  Union. 
Quincy  opposed  the  annexation  of  the  Louisiana 
territory,  and  in  his  speech  of  4  Jan.  181 1  took 
the  advanced  Federalist  position  that  the  Con- 
stitution did  not  confer  on  Congress  power  to 
admit  any  new  States  save  such  as  might  be 
formed  from  territory  belonging  to  the  United 
States  in  1787.  He  declared  that,  if  the  bill 
passed,  the  Union  was  thereby  dissolved,  and 
that  it  would  be  the  right  of  all  States  and  the 
duty  of  some  "to  prepare  definitely  for  a  sepa- 
ration.' This  is  believed  to  be  the  earliest  enun- 
ciation in  Congress  of  the  doctrine  of  secession. 
Eventually  Quincy  acquiesced  in  the  purchase, 
upon  each  of  the  original  13  States  signifying  its 
assent.  He  attacked  the  Embargo,  and  opposed 
the  War  of  1812,  though,  unlike  many  Federalists, 
he  supported  the  administration,  and  on  25  Jan. 
1812  made  in  the  House  a  notable  speech  on  the 
navy.  Upon  his  retirement  from  Congress  in 
1813,  he  was  at  once  elected  to  the  State  Senate, 
where  he  remained  until  1820,  then  entering  the 
House  of  Representatives,  of  which  he  was 
speaker  until  his  resignation  in  1822  to  become 
judge  of  the  Boston  municipal  court.  In  this 
capacity  he  was  the  first  to  hand  down  the  ruling. 
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then  mach  criticized  but  now  accepted  in  the 
United  States  and  England,  that  the  publication 
of  truth  with  good  intent  and  for  a  justifiable  end 
is  not  libeL  From  1823  to  1828  he  was  second 
mayor  of  Boston ;  during  his  administration  all 
the  municipal  departments  were  put  in  eflS- 
dent  working  order.  In  1829  he  became 
president  of  Harvard,  and  this  post  he  held 
until  his  retirement  in  1845.  In  1856  he  was  a 
supporter  of  Fremont  for  the  Presidency.  Be- 
sides several  speeches,  he  published:  < History 
of  Harvard  IJniversity'  (1840);  'History  of 
the  Boston  Anthenseum'  (1851) ;  <The  Mu- 
nicipal History  of  Boston >  (1852) ;  'Memoir 
of  John  Quincy  Adams'  (1858),  and  other 
works.  Lowell  refers  to  him  as  *a  figure  of  ad- 
mirable example  in  a  democracy  as  that  of  a 
model  citizen."  Consult:  Quincy,  'Memoir* 
(1867) ;  Lowell,  <A  Great  Public  Character*  in 
'My  Study  Windows'   (1867). 

Quincy,  Josiah,  American  lawyer,  son  of 

{osiah  Qnincy  (1772-1864,  q.v.) :  b.  Boston, 
lass.,  17  Jan.  1802;  d.  Quincy,  Mass.,  2  Nov. 
1882.  He  was  graduated  from  Harvard  in  1821, 
served  as  president  of  the  Massachusetts  senate 
in  1842,  was  mayor  of  Boston  in  1845-9  ttnd 
wrote  'Figures  ot  the  Past>  (1882). 

Quincy,  Joioab,  American  politician,  son 
of  Josiah  Phillips  Quincy:  b.  Quincy,  Mass., 
1859.  He  was  graduated  from  Harvard  in 
1880,  and  was  admitted  to  the  bar  but  never 
practised.  He  has  been  a  leading  member  of 
the  Democratic  party,  was  chairman  of  that 
party's  State  Committee,  and  manager  of  the 
literary  "bureau  of  the  National  Committee  in 
1892.  He  served  four  years  in  the  Massa- 
chusetts legislature,  and  in  1893  was  appointed 
assistant  secretary  of  state  by  President  Cleve- 
land, serving  six  months.  In  1895  he  was 
elected  mayor  of  Boston  and  in  1897  re-elected, 
his  progressive  policy  in  regard  to  the  extension 
of  municipal  functions  attracting  wide  atten- 
tion. He  established  the  department  of  munic- 
ipal statistics,  a  municipal  printing-office  and 
electrical  construction  department,  greatly  in- 
creased the  number  of  public  baths,  and  provided 
public  lectures  and  concerts,  and  organized  eight 
unpaid  commissions  to  have  charge  of  the  city's 
charitable  institutions,  public  baths  and  other 
improvements. 

Quincy,  111.,  the  capital  city  of  Adams 
County,  IS  situated  on  the  east  bank  of  the  Mis- 
sissippi River,  264  miles  south  of  Chicago  and 
i6o  miles  north  of  St.  Louis.  It  was,  according 
to  the  census  of  1900,  the  third  city  in  the  State 
of  Illinois.  It  is  built  upon  an  elevated  plateau 
160  feet  above  the  high-water  mark  of  the  Mis- 
sissippi River.  The  water  supply  of  Quincy  is 
given  from  a  reservoir  with  a  capacity  of  20,000,- 
000  gallons  at  an  elevation  of  229  feet  above  the 
<^ty,  giving  an  average  pressure  of  40  pounds, 
me  water  before  entering  the  reservoir  being 
thoroughly  filtered,  making  it  absolutely  pure. 
In  consequence  thereof  the  death  rate  has  been 
materially  decreased,  making  Quincy  one  of  the 
healthiest  cities  in  the  world  to  live  in.  The 
pumping  capacity  is  supplied  by  a  triple  expan- 
sion engine  of  8,000,000  gallons  daily  and  one 
compound  engine  of  4,000,000  gallons  capacity 
daily,  the  water  being  filtered  by  14  jewel  grav- 
ity mechanical  filters,  therefore  insuring  the  city 
over  its  distributing  system  of  45  miles  of  water 


mains,  an  inexhaustible  supply  of  water  as  the 
water  is  derived  from  an  mtake  pipe  from  the 
channel  of  the  Mississippi  River.  Quincy  was 
settled  and  laid  out  by  John  Wood  in  the  year 
of  1821  and  to  his  memory  there  has  been 
erected  a  statue  in  Washington  Park,  this  being 
the  principal  part  of  the  city.  Quincy  has  a 
series  of  16  nicely  located  parks  situated  in 
different  parts  of  the  city  connected  by  a  boule- 
vard surrounding  the  city,  and  in  all  aggregat- 
ing 152  acres.  This  in  connection  with  the 
Illinois  Soldiers'  and  Sailors'  Home,  which  con- 
tains 140  acres,  makes  ample  room  for  out-door 
recreation.  The  Illinois  Soldiers'  and  Sailors' 
Home,  situated  upon  these  beautiful  grounds  of 
140  acres,  is  complete  in  every  detail  and  has  a 
capacity  for  2,000  veterans  and  the  average  at- 
tendance is  about  1,70a  Quinc/s  Federal  build- 
ing and  court-house  are  buildings  worthy  of  any 
city,  so  is  the  city-hall  recently  erected  at  a  cost 
of  $140,000.  The  trade  of  the  city  is  extensive 
and  is  distributed  on  several  lines  of  railroad 
and  the  Mississippi  River.  Many  of  the 
streets  are  traversed  by  electric  railways, 
the  total  extent  of  which  is  27  miles,  allow- 
ing people  to  go  to  all  the  princifial  busi- 
ness points  and  parks.  The  city  is  divided  into 
seven  wards.  Of  the  public  and  charitable 
buildings  the  city  contains  two  hospitals  with 
the  combined  capacity  of  about  300  beds ;  10 
asylums  and  homes,  and  33  churches,  repre- 
senting about  all  the_  denominations  found  in  a 
community  of  the  size  of  Quincy.  Of  public 
school  houses  there  are  13,  having  been  built  at 
an  aggregate  cost  of  one  half  million  dollars, 
with  a  corps  of  114  teachers.  The  attendance 
of  the  public  schools  number  5,400  children. 
Besides  these  there  are  12  parochial  schools 
that  have  an  attendance  of  2400  children  with 
an  attendaiKC  among  the  seven  colleges  lo- 
cated here  that  have  an  attendance  esti- 
mated at  about  1,500.  The  commercial  in- 
terests of  Quincy  are  represented  by  1,500 
firms  with  a  capitalization  of  over  $15,000,000, 
embracing  almost  every  kind  of  manufactory. 
Quincy  is  known  particularly  as  a  strong  manu- 
facturing city,  there  being  8  foundries  with  a 
capitalization  of  $2,000,000,  7  machine  shops  with 
a  capitalization  of  over  ^1,000,000,  5  carriage 
manufactories  with  a  capitalization  of  $1,000,- 
000,  S  flour  mills  with  a  capitalization  of  $500,- 
000 ;  also  the  largest  steam  governor  plant  in  the 
world,  with  a  capitalization  of  $500,000.  There 
are  also  6  breweries  with  a  capitalization  of 
$1,000,000,  also  4  incubator  factories  with  a  cap- 
italization of  $1,000,000.  There  are  also  manu- 
factories of  furniture,  plows,_  tobacco,  organs, 
soap,  files,  and  matches.  Quincy  is  also  well 
represented  in  the  publishing  line  by  4  daily 
papers,  besides  numerous  weeklies  and  month- 
lies, 19  in  all.    Pop.  (1910)  36,587. 

H.  Hatch,  M.D. 
Quincy,  Mass.,  city  in  Norfolk  County;  on 
Quincy  Bay,  and  on  the  New  York,  N.  H.  &  H. 
railroad.  The  city  includes  within  its  corporate 
limits  several  villages;  its  area  is  about  16^ 
square  miles,  nearly  four  square  miles  of  which 
are  in  public  parks.  It  is  bounded  on  the  north 
bjr  Neponset  River,  and  on  the  south  by  Fore 
River.  It  was  settled  in  1625  and  was  first 
known  as  Mount  Wollaston.  About  four  years 
later  Thomas  Morton  (q.v.)  obtained  control  of 
the  settlement  and  established  his  'New  Eng- 
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lish  Canaan,"  «Merry  Mount."  His  institution 
of  the  "May  Pole»  and  other  «Idolls,»  and  his 
manner  of  living  in  general,  offended  the  Puri- 
tans of  Boston,  and  they  thought  him  a  danger- 
ous man  in  the  new  country.  He  was  arrested 
by  Miles  Standish  and  sent  back  to  England. 
The  place  remained  a  part  of  Braintree  until 
1702  when  it  was  incorporated  as  Quincy,  after 
John  Quincy.  In  1888  it  was  chartered  as  a  city. 
The  first  railroad  in  New  England  was  con- 
structed here  in  1826-7;  it  was  two  miles  long, 
operated  by  horses,  and  used  for  carrying  stone 
for  building  Bunker  Hill  Monument.  There 
are  many  places  of  historic  interest  in  and  around 
Quincy,  and  some  of  the  buildings  of  Revolution- 
ary days  are  still  in  existence.  Quincy  came 
into  great  prominence  the  last  quarter  of  the 
19th  century,  on  account  of  an  educational  move- 
ment under  the  leadership  of  Francis  Wayland 
Parker  (q.v.).  Many  prominent  people  have 
lived  in  Quincy;  it  was  the  birthplace  of  John 
Adams,  John  Quincy  Adams,  and  John  Han- 
cock. The  Adamses  are  buried  under  the  old 
«Stone  Temple.» 

Quincy  is  largely  a  residential  suburb  of 
Boston;  but  the  quarrying  interests  are  still  of 
importance.  It  has  also  a  large  ship-building 
plant,  machine  and  tools  shops.  It  has  a  city 
hospital,  the  Woodward  Institute,  for  girls;  the 
Adams  Academy,  a  high  school,  elementary 
public  schools,  and  the  Thomas  Crane  Public 
Library,  which  contains  about  25,000  volumes. 
The  Metropolitan  District  System  supplies 
Quincy  with  water.  The  government  is  admin- 
istered under  a  revised  charter  of  1900,  which 
provides  for  a  mayor  and  council,  elected  an- 
nually. The  school  board  is  chosen  by  popular 
vote.  The  mayor  appoints  the  heads  of  all  de- 
partments except  that  of  the  school  board.  The 
council  elects  the  other  administrative  officials. 
Pop.  (1900)  23,899;  (1910)  32,642.  Consult: 
Adams,  'Three  Episodes  of  American  History* ; 
Hurd,  'History  of  Norfolk  County* ;  Pattee,  <A 
History  of  Old  Braintree  and  Quincy' ;  Wilson, 
'Where  American  Independence  Was  Born* ; 
Adams,  'The  Centennial  Milestone' ;  Report  of 
U.  S.  Commissioner  of  Education,  Vol.  I. 
(1902),  on  the  Quincy  educational  movement; 
Partridge,  'Quincy  Methods.* 

Quinet,  ke-na,  Edgar,  French  litterateur: 
b.  Bourg  17  Feb.  1803;  d.  Versailles  27  March 
1875.  He  was  educated  at  the  schools  of 
Charolles  and  Bourg  and  the  Lycee  of  Lyons. 
His  first  publication  was  'Tablettes  du  Juif 
Errant*  (1823).  A  visit  to  Germany  introduced 
him  to  Herder's  'Philosophy  of  the  History  of 
Humanity,'  which  interested  him  profoundly  and 
gave  direction  to  his  life  studies.  He  published 
a  translation  with  an  introductory  essay  in  1827. 
Living  at  Strasburg  he  met  Victor  Cousin  and 
Jules  Michelet,  the  latter  of  whom  became  his 
closest  friend.  In  1829  he  was  chosen  by  the 
French  Academy  to  go  to_  the  Morea  as  philol- 
ogist attached  to  a  commission  of  savants,  and 
on  his  return  in  1830  published  'De  la  Grece 
Moderne  et  de  ses  Rapports  avec  L'Antiquite.* 
His  republican  sympathies  were  stirred  by  the 
revolution  in  July  and  his  feelings  gained  ex- 
pression in  political  pamphlets.  He  wrote  a 
remarkable  prose  poem  'Ahasuerus*  (1833),  and 
later  two  other  epics,  'Napoleon*  (1836),  and 
'Promethee*     (1838).     His    purpose    in    these 


three  was  to  represent  humanity  as  general,  in- 
dividual, and  religious  —  Ahasuerus,  the  race; 
Napoleon,  the  individual,  and  Prometheus,  the 
martyr.  In  1838  he  published  a  reply  to  Strauss' 
'Life  of  Jesus,*  the  next  year  was  appointed 
professor  of  foreign  literature  at  Lyons  and  in 
1841  became  professor  of  Southern  Literature  in 
the  College  of  France.  His  Lyons  lectures  were 
published  under  the  titles,  'Genie  des  Religions' 
(1842),  and  'Le  Christianisme  et  la  Revolution 
Frangaise.'  His  lectures  delivered  at  the  Col- 
lege of  France  attacking  the  Jesuits  so  aroused 
public  feeling  that  tilie  government  closed 
his  class-room  in  1846.  His  republican  opinions 
became  so  pronounced  and  his  expression  so 
outspoken  that  after  the  coup  d'etat  of  Louis 
Napoleon  in  1851  he  was  banished  from  France. 
His  exile,  which  lasted  until  after  the  fall  of  the 
Empire  in  1870,  was  fruitful  in  such  works  as 
'Marnix  de  Saint- Aldegonde*  (1856);  'L'His- 
toire  de  Mes  Idees*  (1858);  'Merlin  I'En- 
chanteur'  (i860) ;  and  the  Revolution  Fran- 
gaise'  (1865).  Re-established  in  Paris,  he  was 
elected  to  the  Chamber  of  Deputies  and  voted 
consistently  against  all  monarchical  reaction  and 
fo^  the  secularization  of  laws.  His  last  work, 
'L'Esprit  Nouveau'  (1874),  contains  an  ex- 
pression of  his  social,  political  and  intellectual 
creed.  His  complete  works  were  published  in 
30  volumes  (1877-82).  Consult  his  'Lettres 
d'  Exil'  (1884);  'Edgar  Quinet  depuis  I'Exil,' 
a  biography  by  his  widow  (1888-9);  Heath, 
'Edgar  Quinet:  His  Early  Life  and  Writings* 
(1881). 

Quingua,  keng'wa,  Philippines,*  pueblo, 
province  of  Bulaca,  Luzon;  on  the  Quiiigua 
River,  seven  miles  from  its  mouth;  six  miles 
north  of  the  town  of  Bulacin.  It  is  a  road 
centre,  and  is  a  health  resort  for  the  surround- 
ing provinces  because  of  its  pure  water.  Pop. 
8,860. 

Quinidine.     See  Quinine. 

Quinine,  kwTn'en  or  kwi'nin,  or  Quinina, 
a  drug  (CvHhNiOs)  most  largely  used  in  the 
cure  of  fevers.  Technically  known  as  a  febri- 
fuge (fever-cure),  it  is  also  a  valuable  tonic. 
Quinine  is  one  of  four  important  alkaloids  ob- 
tained from  the  bark  of  the  cinchona-tree  (Pe- 
ruvian bark ;  see  Bark,  Peruvian)  ;  the  others 
being  quinidine,  _  cinchonidine,  cinchonine 
(qq.v.).  The  curative  power  of  these  alkaloids 
is  accurately  shown  by  the  report,  dated  April 
1868,  of  a  commission  appointed  by  the  British 
Indian  government  (Madras)  after  the  sugges- 
tion of  Clements  R.  Markham,  C.B.,  F.R.S. 
Cases  of  fever  numbering  2,472  were  treated, 
and  the  result  showed  failures  per  1,000  as  fol- 
lows: Quinidine,  6;  quinine,  7;  cinchonidine, 
10;  cinchonine,  23.  Quinine  alkaloid  is  seldom 
used,  as  it  is  very  insoluble  (59°  F.,  1,600  parts 
water).  The  salt  known  as  quinine  sulphate 
(C»H«N,O0H,SO4-|-7HjO.  only  is  used. 

The  average  dose  of  quinine  sulphate  for 
adults  in  the  United  States  is  4  to  5  grains 
every  3  or  4  hours ;  in  warmer  and  more  fever- 
ridden  countries,  twice  to  three  times  this 
amount.  The  average  consumption  of  quinine 
sulphate  in  the  world  at  this  time  (1904)  is 
12,000,000  to  14,000,000  ounces  a  year,  and  the 
approximate  average  net  cost  of  production  is 
18  cents  per  ounce,  at  which  it  will  probably 
remain  for  a  number  of  years,  as  there  is  very 


Digitized  by 


Google 


QUINISEXT  COUNCIL  —  QUINNAT  SALMON 


little  likelihood  of  any  material  change  in  the 
processes  of  growing  cinchona-bark  or  making 
the  quinine. 

Production  and  Manufacture. —  Cinchona- 
trees  grow  from  seeds  planted  in  hotbeds  or 
nurseries,  and  are  transplanted  when  they  have 
reached  a  height  of  3  or  4  inches.  They  are 
then  left  till  they  attain  a  height  of  about  3 
feet,  when  Chinchonci  ledgeriana,  the  species 
yielding  the  largest  amount  of  (juinine,  but 
growing  very  poorly  in  the  ground,  is  grafted  on 
to  the  stalic  of  Chinchona  succirubra,  which 
yields  little  quinine,  but  grows  very  thriftily. 
This  combination  gives  the  rich  yield  of  the 
former  with  the  healthy  growth  of  the  latter. 
After  the  graft  has  healed,  these  young  trees 
are  again  transplanted  to  cleared  places  in  the 
jungle.  They  are  fertilized  and  attended  care- 
fully for  six  years,  when  they  have  reached  their 
most  profitable  age.  They  are  then  sawed  down 
at  the  ground,  and  sawed  into  sections,  and 
native  women  beat  the  sappy  bark  from  the 
wood  with  mallets.  (All  parts  of  the  cinchona- 
tree  contain  traces  of  quinine,  but  the  bark  is 
the  only  part  containing  appreciable  quantities 
of  it.)  The  bark  is  dried  in  the  sun  for  a  day 
or  two,  then  it  is  dried  by  a  fire.  Finally  it  is 
roughly  groutid,  packed  in  bundles  of  100  kilos 
{22s  pounds)  each,  and  sent  to  the  market 

To  manufacture  quinine,  the  bark  is  ground 
to  a  No.  70  powder  (screens  of  70  meshes  to 
the  inch),  and  mixed  with  lime-water  suffi- 
cient to  moisten  the  powder  thoroughly.  It  is 
then  mixed  with  crude  petroleum  and  boiled 
about  five  hours,  the  quinine  in  the  bark  dis- 
solving in  the  oil.  The  powder  is  then  allowed 
to  settle,  and  the  oil  is  drawn  off  and  washed 
with  dilute  sulphuric  acid,  agitated  violently 
with  jets  of  air.  The  quinine  now  leaves_  the 
oil  and  goes  to  the  acid-water,  in  which  it  is 
more  soluble  than  in  the  oil.  The  oil  and 
water  now  separate  upon  standing,  and  the  acid- 
water  is  drawn  off  and  neutralized  with  soda, 
when  the  quinine  and  other  alkaloids  are  pre- 
cipitated. The  alkaloids  other  than  quinine  are 
separated  from  it,  and  the  quinine  is  redissolved 
in  dilute  acid-water  to  saturation  while  hot. 
Upon  cooling,  crystals  of  quinine  sulphate  are 
thrown  out,  filtered,  and  dried  for  the  market. 

History. —  The  virtues  of  the  bark  of  what 
was  afterward  known  as  the  cinchona-tree  were 
discovered  by  the  Jesuits  in  Peru  about  the  year 
1600.  Prior  to  that  date  the  Indians  evidently 
knew  that  it  had  remedial  powers,  but  they  did 
not  use  it  to  any  extent  In  1638  the  Countess 
of  Chinchon,  whose  husband,  Don  Luis  Geron- 
imo  Fernandez  de  Cabrera  Bobadilla  y  Mendoza, 
was  viceroy  of  Peru,  was  cured  of  an  intermit- 
tent fever  by  the  use  of  this  bark  administered 
by  her  physician,  Don  Juan  de  Vega,  on  re- 
quest of  Don  Francisco  Lopez  de  Caiiizares, 
corregidor  of  Loxa.  Ujwn  her  return  to  Spain 
m  16^  the  countess  carried  a  supply  of  the  bark 
with  her,  and  through  her  it  became  known  to 
the  world.  It  was  very  fitting  that  100  years 
later  LJtmaeus  should  name  the  genus  of  trees 
bearing  this  bark  for  the  countess  —  Cin- 
chona (Linnaeus  erred  in  spelling;  it  should 
have  been  Chinchona). 

The  actual  discovery  and  isolation  of  qui- 
nine is  to  be  ascribed  to  the  French  chemists 
Pelletier  and  Caventon  in  1820,  although  Gomez, 
a  Portuguese,  succeeded  in  isolating  the  febri- 


fuge principle,  which  was  practically  quinine, 
in  1816.'  Sulphate  of  quinine  was  first  made  in 
America  in  1823,  and  the  house  of  Powers  and 
Weightman,  which  was  founded  five  years  be- 
fore this  date,  was  undoubtedly  the  first  to  man- 
ufacture it  for  sale.  Until  about  1850  the  only 
source  of  supply  was  found  in  the  trees  grow- 
ing wild  on  the  sides  of  the  Andes,  and  as  qui- 
nine had  become  so  valuable  a  remedy  the  world 
over,  the  native  forests  were  almost  exhausted 
so  great  had  become  the  demand  for  cinchona- 
bark.  The  price  had  reached  about  $20  per 
ounce.  The  Dutch,  knowing  that  they  had  in 
Java  climate,  altitude,  and  temperature  almost 
identical  with  those  in  Peru,  determined  to  se- 
cure trees  or  seeds  and  try  to  cultivate  it  there. 
(Cinchona  requires  an  altitude  of  3,000  to  S,ooo 
feet,  tropical  temperature,  without  much  vari- 
ation, from  100  to  200  inches  of  rain  a  year, 
and  a  volcanic  soil.)  The  British  government 
made  the  same  attempt  in  India,  but  with  poor 
results,  because  the  same  conditions  of  soil  and 
rain  do  not  prevail;  and  after  about  50  years' 
endeavoring  to  raise  cinchona  in  India  and  Cey- 
lon, there  only  remain  a  few  gardens  owned  by 
the  government,  the  product  of  which  is  con- 
sumed in  the  army  and  among  the  natives,  to 
whom  it  is  sold  through  the  post-office  at  cost. 

The  Dutch  experiment,  however,  proved  to  be 
very  successful  and  remunerative,  although  it  in- 
volved almost  insurmountable  obstacles,  loss  of 
years  of  time,  and  lives  of  earnest  working  sci- 
entists. The  trees  now  thrive  tenfold  more  than 
even  their  Peruvian  ancestors,  for  the  congenial 
environment  found  in  Java,  together  with  the 
shrewd  methods  of  cultivation  discovered  by  the 
Dutch,  the  most  faithful  of  whom  has  been  Van 
Leersum,  now  government  director  of  Cinchona 
Undertakings,  who  has  not  even  left  Java  for 
a  holiday  in  25  years,  gave  yields  of  as  high  as 
10  and  12  per  cent;  and  the  writer  has  taken 
bark  from  trees  yielding  as  high  as  16  per  cent 
sulphate  quinine,  while  an  average  of  lyi  to  2 
per  cent  was  a  fair  yield  of  the  Peruvian  trees. 

There  are  now_  about  25,000  acres  of  cin- 
chona plantations  in  Java,  producing  approxi- 
mately 98  to  99  per  cent  of  the  cinchona-bark 
supply  of  the  world,  and  in  a  few  years  there 
will  be  no  supplies  whatever  from  any  other 
quarter.  p.  L.  Seely. 

Secy.  Paris  Medicine  Co.,  St.  Louis. 

Quin'isext  Coimcil,  or  CouncU  in  Trullo, 
council  of  bishops  held  (692)  in  the  hall  named 
Trullus  of  the  irnperial  palace  at  Constantinople. 
The  design  of  this  council  was  to  supplement  the 
purely  doctrinal  canons  of  the  Sth  general 
council  (553)  and  of  the  6th  (660)  with  canons 
regulating  discipline ;  for  this  reason  it  has  been 
called  in  Latin  Concilium  Quinisextum  (Latin, 
quintus,  fifth,  and  sextus,  sixth),  and  in  Greek 
Synodos  Penthekte  (Greek,  pente,  five;  hektos, 
sixth).  It  was  attended  by  211  bishops,  all 
Oriental,  and  its  decrees  have  ever  been  repu- 
diated by  the  Western  Church.  Among  the 
rules  of  discipline  enacted  by  this  council  is  one 
declaring  married  men  eligible  tc  the  orders  of 
subdeacon,  deacon,  and  priest,  but  forbidding 
the  marriage  of  one  who  is  already  in  priest's 
orders. 

Quin'nat  Salmon,  the  foremost  of  the 
Pacific  salmon  in  popular  esteem_  and  in  com- 
mercial importance  on  account  of  its  size,  abund- 
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ance,  and  its  habit  of  entering  the  rivers  in  the 
spring.  It  is  known  scientifically  as  Oncoryn- 
chus  tschawytscha,  the  specific  name  being  a 
Latinization  of  that  by  which  it  was  known  to 
Russian  fishermen  about  Bering  Sea;  Columbia 
Chinook,  Sacramento  and  Kmg  Salmon  are 
other  names.  It  ascends  the  rivers  early  in 
spring,  entering  the  Columbia  as  early  as  Febru- 
ary or  March,  and  goes  to  their  headwaters  to 
spawn,  if  not  prevented,  —  those  which  succeed 
reaching  the  sources  of  this  great  watercourse 
about  August  or  later.  None  returns  alive  from 
the  spawning  beds.  *  There  is  no  other  species 
of  fish  in  the  world,"  says  Jordan,  *  equalling  the 
Chinook  salmon  in  commercial  value.  Of  the 
five  species  of  salmon  on  our  West  Coast  it  is 
approached  in  value  only  by  the  blueback.  It 
reaches  an  enormous  size ;  examples  have  been 
taken  in  Cook  Inlet  weighing  loo  pounds,  and 
individuals  of  40  to  60  pounds  weight  are  not  in- 
frequent. TTie  average  weight  of  those  taken  in 
the  Columbia  River  has  been  stated  to  be  22 
pounds,  for  those  of  the  Sacramento  River  16 
pounds." 

Quin'nipiac  (*long  water  land'),  an  Indian 
tribe  of  the  Algonquian  linguistic  stock,  and 
probably  forming  a  part  of  the  Wappinger 
group,  formerly  residing  on  Quinnipiac  River, 
New  Haven  County,  Conn.  Their  principal  vil- 
lage was  on,  or  near,  the  present  New  Haven. 
In  1638  they  numbered  about  165;  in  1735  they 
had  increased  tp  250;  in  1768  some  of  them 
moved  to  Farmington,  where  land  was  bought 
for  them,  in  1774  the  original  settlements  were 
reduced  to  38  natives. 

Sfuinoa,  ke'no-a,  an  annual  herb  (Chen- 
ium  quinoa)  of  the  order  Chenopodiccea. 
It  is  a  native  of  the  Chilean  and  Peruvian  Andes, 
and  extends  intermittently  to  Mexico.  It  grows 
about  three  feet  tall,  bears  triangular  leaves,  very 
inconspicuous  greenish  flowers  and  large  seeds. 
In  general  the  plant  resembles  the  common 
lamb's  quarters  or  goosefoot  (C.  album),  a  well- 
known  weed  in  American  gardens.  In  South 
America  and  to  some  extent  in  Europe  the  plant 
is  cultivated  for  its  seeds,  which  are  nutritious 
and  are  made  into  meal  or  fed  to  poultry.  Its 
young  tender  foliage  is  also  used  like  spinach,  a 
related  plant.  Since  it  is  a  favorite  food  of  cer- 
tain insects  it  has  not  been  profitably  cultivated 
in  California,  where  it  was  tried. 

Quin'oline,  _  Chinolin,  Leucoline,  GHtN. 
Runge  (1834)  isolated  an  oily  basic  substance 
from  coal  tar  to  which  he  gave  the  name  leuco- 
line. Gerhardt  (1842)  obtained  an  oil  by  dis- 
tilling quinine  or  cinchonine  with  caustic  potash. 
He  called  it  quinolein  from  its  relation  to  qui- 
nine, but  later  the  name  was  changed  by  Wohler 
to  quinoline.  Hofmann  (1843)  showed  that 
leucoline  and  quinoline  were  identical.  It  occurs 
also  in  bone-oil,  and  other  plant  alkaloids  than 
those  mentioned  above  give  it  with  caustic  potash. 
Usually  made  by  the  interaction  of  glycerine,  sul- 
phuric acid,  aniline  and  nitro-benzene,  and  an 
oily  liquid,  colorless  when  pure,  but  becoming 
dark  on  exposure  to  the  air,  it  possesses  a  pene- 
trating, disagreeable  odor,  boiling  point  239°  C, 
is  slightly  soluble  in  water  and  has  a  strong  anti- 
septic action.  It  is  a  basic  substance,  forming 
soluble  and  easily  crystallizable  salts  with  acids. 
It  is  used  to  some  extent  as  an  antiseptic  and  in 
the  preparation  of  a  few  dyes. 


Qtdn'one,  in  chemistry,  a  class  name  which 
is  applied  to  bodies  that  may  be  considered  as  de- 
rived from  aromatic  compounds  by  the  replace- 
ment of  two  'ring*  hydrogen  atoms  by  two 
oxygen  atoms.  All  the  compounds  of  this  class 
are  colored  and  give  colorless  hydroquinones 
when  reduced.  Most  of  the  quinones  have  the 
oxygen  atoms  in  the  "para"  relations  to  each 
other.  A  very  few  *ortho"  quinones  are  how- 
ever known.  The  simplest  and  first  known  of 
this  class  is  ordinary  quinone  or  benzoquinone 
C<H«Ot;  obtained  by  oxidation  of  quinic  acid, 
but  now  usually  prepared  by  oxidation  of  aniline 
with  a  mixture  of  dilute  sulphuric  acid  and  potas- 
sium bichromate.  Its  golden  yellow  prismatic 
crystals  possess  a  peculiar  pungent  odor,  and 
stain  the  skin  yellow.  Soluble  in  water  or  alco- 
hol, they  are  volatile  with  steam  and  turn  dark 
on  exposure  to  the  air.  On  reduction  it  gives 
hydroquinone  GH4(0H)j,  a  soluble  colorless 
crystalline  body  that  is  used  extensively  as  a 
photographic  developer.  Quinone  is  a  very 
active  chemical  substance,  forming  a  large 
number  of  derivatives.  Another  very  valuable 
member  of  this  class  is  anthraquinone, 
CJIiCtOaGH.,  a  yellow  crystalline  body  ob- 
tained by  oxidation  of  anthracene..  Related  to  it 
and  obtained  from  it  is  the  very  valuable  dye 
alizarine,  the  substance  to  which  madder  owes 
its  value  as  a  dye-stuff.    Sec  Alizarine. 

Quinquagesima,  kwTn-kwa-jesl-ma,  Sexa- 

fesima,  Septuagesima,  the  1st,  2d  and  3d 
undays  before  Lent.  The  words  mean,  respec- 
tively soth,  6oth  and  70th,  and  in  the  Roman 
calendar  the  names  of  the  three  Sundays  are 
Dominica  Quinquagesima,  D.  Sexagesima,  and 
D.  Septuagesima,  respectively.  The  use  of  the 
words  is  ancient,  dating  at  least  from  the  7th 
century,  but  their  meaning  is  obscure.  Alcuin 
(9th  century)  suggested  the  numeration  of  70 
days  from  Dominica  Septuagesima  down  to 
Pascha  Clausum,  the  octave  of  Easter :  but  that 
leaves  the  other  two  names  unexplained.  An- 
other explanation  offered  by  Alcuin  was  that 
these  two  names  are  formed  on  the  analogy  of 
Quadragesima  (Lent),  being  one  and  two  weeks 
before  the  first  Sunday  in  Lent :  a  false  analogy, 
which_  assumes  7  to  be  equal  to  10 :  but  false  as 
it  is,  it  led  to  calling  the  second  week  of  Lent 
Tricesima  (thirtieth)  and  the  third  Vicesima 
(twentieth). 

Quinqnartic'nkr    Controversy.     See    Ak- 

MINIANISU. 

Quinsy,  an  acute  inflammation  of  the  ton- 
sils; acute  parenchymatous  tonsillitis.  It  is  at- 
tended by  fever,  pain,  headache,  difliculty  in 
swallowing  (dysphagia),  and  frequently  by  sup- 
puration. One  attack  seems  to  predispose  to 
another.  It  is  not  uncommon  for  individuals  to 
have  attacks  year  after  year  at  about  the  same 
time  of  the  year.  Disturbances  of  the  digestive 
organs  —  diarrhoea,  constipation,  loss  of  appe- 
tite, nausea,  vomiting,  etc.,  are  predisposing 
causes.  Sudden  changes  of  weather,  exposure  to 
damp  and  cold,  especially  after  coming  out  of  a 
heated  room,  are  exciting  causes. 

Quinsy  sets  in  with  an  uncomfortable  feeling 
in  the  throat,  and  fever  sometimes  high,  pre- 
ceded at  times  by  chilliness.  The  patient  is 
restless  and  irritable,  the  tongue  becomes  covered 
with  a  thick  yellowish  coating,  the  breath  is  un- 
pleasant, saliva  drools  from  the  mouth,  there  is 


Digitized  by 


Google 


QUINT  —  QUINTILIUS 


difficulty  in  opening  the  mouth,  swallowing  is 
attended  with  great  effort  and  pain,  and  some- 
times food  returns  through  the  nose.  Pain  may 
be  severe  most  of  the  time,  shooting  toward  the 
ear  upon  the  affected  side.  Swelling  externally 
behind  the  ears  and  involving  the  glands  of  the 
neck  may  be  marked.  A  thick  tone  of  the  voice, 
thirst,  headache,  snoring,  and  dryness  of  the 
throat  are  common  symptoms.  Sometimes 
breathing  is  impeded,  especially  if  both  tonsils 
are  involved.  On  examination  of  the  throat  one 
or  both  tonsils  are  seen  to  be  bright  red  and 
sometimes  covered  with  patches  of  a  yellow  se- 
cretion. The  soft  palate  is  red,  greatly  swollen, 
and  oedematous,  as  is  also  the  uvula,  which  not 
infrequently  adheres  to  the  Jonsil.  Quinsy  rnay 
terminate  either  in  resolution  or  suppuration. 
If  resolution  is  to  take  place,  in  about  four  or 
five  days  the  inflammation  begins  to  subside,  and 
the  patient  in  from  ten  days  to  a  fortnight  may 
resume  his  ordinary  employments.  If  suppura- 
tion is  to  occur,  the  tonsilar  swelling  becomes 
greater,  and  if  both  tonsils  are  inflamed  they 
may  meet,  causing  great  discomfort.  When  pain 
and  discomfort  become  almost  unbearable,  an 
inflamed  tonsil  generally  breaks,  and  great  relief 
and  speedy  convalescence  follow. 

Occasionally,  if  the  disease  is  taken  at  the  out- 
set, it  can  be  aborted  by  a  purgative,  or  an 
emetic,  and  the  use  of  one  or  two  drops  of 
tincture  of  aconite  every  hour.  If  it  continues  in 
spite  of  early  treatment,  it  will  probably  run  its 
course,  though  much  can  be  done  to  palliate. 
Keep  the  patient  quiet  (sometimes  in  bed),  and 
give  hot  or  cold  liquid  foods,  whichever  he  can 
swallow  best.  Washing  out  the  throat  with  hot 
water  every  hour  may  be  comforting,  as  also 
may  inhalations  of  the  steam  of  hot  water,  cooled 
by  passing  through  a  towel  or  a  long  tube. 
Saline  laxatives  are  useful;  so  are  hot  com- 
presses about  the  neck.  Ice  and  cool  drinks 
have  an  efficacious  value.  Local  applications 
and  the  use  of  medicines  and  stimulants  should 
be  left  to  the  judgment  of  the  physician.  Ab- 
scesses should  be  opened  (not  left  to  mature) 
aod  astringent  gargles  afterward  used. 

Qiunt,  kwTnt,  Alonzo  Hall,  American  Con- 
gregational clergyman :  b.  Bamstead,  N.  H.,  22 
March  1828;  d.  Boston,  Mass.,  4  Nov.  iSgjS. 
He  was  graduated  from  Dartmouth  College  in 
1846,  from  Andover  Theological  Seminary  in 
1852,  and  was  ordained  to  the  ministry  in  1853. 
He  became  chaplain  of  the  2d  Massachusetts 
volunteers  in  ifiiSi  and  served  with  them  until 
1864.  After  the  war  he  was  pastor  of  several 
Congregational  churches  successively,  edited  the 
*  Congregational  Quarterly'  in  185^76,  and  was 
author  of:  <Army  Notes'  (1864)  ;  ^Records  of 
the  2d  Massachusetts  Regiment,  1861-5' ;  etc 

Qtnn'taln,  an  apparatus  used  in  a  military 
sport  or  exercise  by  men  on  horseback,  formerly 
practised  in  England  to  try  the  agility  of  the 
country  youth.  The  quintain  was  an  upright 
post  with  a  cross-bar  on  the  top  of  it,  tummg 
round  on  a  pivot.  To  one  end  of  the  bar  was 
suspended  a  bag  of  sand,  the  other  end  was 
broad  and  flat.  The  horseman  had  to  ride  tilt 
at  the  flat  end  with  his  lance,  and  endeavor  to 
strike  it  and  pass  on  before  the  bag  of  sand 
could  whirl  round  and  strike  him  on  the  back. 

Qoin'tal,  a  weight  of  100  or  112  pounds. 


according  to  the  scale  used.    See  Weights  and 
Measures. 

Quintana,  Manuel  Jos£,  ma'noo-Sl  ho-sS' 
ken-ta'na,  Spanish  poet:  b.  Madrid,  Spain, 
II  April  1772;  d.  there  11  March  1857.  He  was 
educated  in  the  university  at  Salamanca,  studied 
law,  engaged  in  practice  at  Madrid,  where  he 
occupied  several  government  offices,  and  soon 
turned  his  attention  to  literature.  He  was  au- 
thor of  almost  all  the  manifestos  and  proclama- 
tions issued  in  the  war  of  independence  and  his 
patriotic  poems  soon  won  for  him  great  popu- 
larity. He  edited  the  journal  'Variedades  de 
Ciencias,  Literatura,  y  Artes,'  founded  the 
'Semanario  Patriotico,'  and  urg^d  upon  the  peo- 
ple the  necessity  for  resisting  Napoleon.  After 
the  restoration  he  was  imprisoned  in  1814-20, 
and  then  was  released  by  the  revolution.  He 
lived  in  retirement  from  1823  until  1833  when 
he  was  appointed  preceptor  to  the  infant  queen, 
Isabella.  In  1835  he  was  elected  senator  and 
was  afterward  highly  esteemed  at  court.  He 
was  one  of  the  leading  poets  of  his  time,  attain- 
ing a  European  reputation.  As  a  historian  he 
is  well  known  by  his  <Vidas  de  los  Espatioles 
celebres'  (1807-34).  His  complete  works  are 
published  in  Rivadevieyra's  'Bibliotecadeautores 
espaiioles'  (Vol.  XIX.,  1852) ;  and  by  Rojas 
(1897-8). 

Quintet',  a  musical  composition  for  five 
instruments  or  voices,  accompanied  or  unaccom- 
panied, (i)  Quintets  for  stringed  instruments 
have  been  written  much  less  frequently  than 
quartets,  by  reason  of  their  complexity.  Boc- 
cherini,  nevertheless,  wrote  125.  Among  famous 
string  quintets  are  Beethoven's  two  in  C  and  E 
flat,  Mendelssohn's  in  B-flat,  and  Schubert's  in 
C.  There  are  various  quintet  combinations,  in- 
cluding brass  and  wood-wind,  as  Mozart's  in 
E-flat  for  oboe,  clarinet,  horn,  bassoon,  and 
piano.  (2)  Vocal  quintets  are  also  rare,  but 
very  effective.  The  most  notable  modern  ex- 
ample occurs  in  Wagner's  opera  of  <Die  Meister- 
singer.' 

Quintillanus,  kwfn  -  til  - 1  -  a'nus,  Marcus 
Fabius,  Roman  rhetorician:  b.  Calagurris 
(Calahorra),  Spain,  probably  between  35  and  40 
A.D. ;  d.  about  118.  He  was  educated  at  Rome 
and  about  69  began  to  practise  as  an  advocate. 
Subsequently  he  became  z.  teacher  of  rhetoric. 
Domitian  bestowed  on  him  the  consular  rank. 
His  first  important  treatise,  <De  Causis  Cor- 
rupts Eloquentia,>  is  no  longer  extant  His 
great  work,  'Institutio  Oratoria,*  was  written 
about  93,  and  embraces  a  statement  of  his  theory 
of  education  together  with  a  discussion  of  the 
principles,  scope,  and  matter  of  oratory;  also 
its  manner  under  the  general  term  style.  The 
best  editions  of  Quintilian  are  those  of  Bur- 
mann  (Leyden,  1720),  Capperonier  (Paris, 
1725),  Gesner  (Gottingen,  1738),  Spalding  and 
Zumpt  (Leipsic,  1798-1829),  and  Halm 
(1868-9).  There  are  also  special  editions  of  the 
loth  book,  among  which  are  those  of  Bonnell 
(1851),  Kruger  (3d  ed.  1888),  Peterson  (1891)  ; 
this  book  criticizes^  Greek  and  Latin  literature, 
from  the  point  of  view  of  the  orator  and  its  use- 
fulness in  forming  a  vocabulary. 

Quintilius,  kwin-tTll-iis,  Aurelius  Claudius, 
Roman  emperor,  270  a.d.  He  was  a  brother  of 
Claudius  II.,  and  at  the  latter's  death  was  ele- 
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vated  to  the  throne,  but  as  the  army  at  Sirmium 
had  elected  Aurelian  emperor,  Quintilius,  seeing 
himself  deserted  by  his  followers,  committed  sui- 
cide. He  seems  to  have  been  a  man  of  unblem- 
ished character  and  to  have  possessed  the  high 
attributes  of  his  brother.  The  length  of  his 
reign  is  usually  placed  at  17  days,  but  the  large 
number  of  his  coins  extant  indicates  that  he 
held  the  office  for  some  montlis.     ■ 

Qtiin'tuple  Alliance.    See  Quadruple  Aixi* 

ANCE. 

Quin'tus  Cal'aber,  or  Smymaeus,  Greek 
poet:  belonging  probably  to  the  end  of  the  4th 
century  a.d.  His  surnames  are  derived  from 
the  discovery  of  his  poem  in  Calabria  (in  a 
convent  at  Otranto),  and  his  mention  of  Smyrna 
as  the  place  of  his  residence.  His  poem, 
IlapaXair^iuoo  *0m'<<>»,  ('Supplement  to  Homer'), 
is  a  continuation  of  the  *Iliad,'  in  which  he  imi- 
tates, with  very  little  originality,  the  poets  of 
the  epic  cycles.  A  critical  edition  of  this,  by 
Tychsen,  with  remarks  by  Heyne  (1807),  was 
published  by  the  Bipont  Society.  There  is  also 
an  edition  by  Kochly  (1853). 

Quintus    Curtius.     See    Curtius,    Rufus 

QUINTUS. 

Quip'o,  a  cord  about  two  feet  in  length, 
tight-spun  from  variously  colored  threads,  and 
to  which  a  number  of  smaller  threads  are  at- 
tached in  the  form  of  a  fringe :  used  among  the 
ancient  Peruvians  and  Mexicans  for  recording 
events,  etc. 

Quir'inal,  one  of  the  hills  of  Rome,  not 
included  in  the  ancient  Septimontium,  or  "City 
of  the  Seven  Hills,"  but  part  of  the  four  regions 
of  the  city,  and  included  in  the  Servian  Wall, 
Next  to  tiie  Palatine  and  Capitoline,  it  is  the 
oldest  and  most  famous  part  of  the  city.  The 
temples  of  Flora,  Salus,  and  Quirinus  were  on 
the  Quirinal,  and  also  the  baths,  or  the  great 
thermae,  of  Diocletian  and  Constantine.  Pope 
Gregory  XIII.  began  here  the  erection  of  a 
summer  residence  which  was  completed  by  Paul 
V.  Victor  Emmanuel  took  possession  of  it  in 
1870,  and  it  has  since  been  the  residence  of  the 
king  of  Italy.  One  of  the  principal  treasures 
of  the  palace  is  the  ceiling  decoration  of  one 
room, —  painted  by  Overbeck  (q.v.) .  The  subject 
is  <The  Flight  of  Pius  IX.  in  1848.  >  Other 
treasures  are  an  'Annunciation,'  by  Guido  Reni, 
and  several  other  works  of  art.    See  Rome. 

Quirinus,  kwl-ri'nus,  Roman  deity,  ranking 
next  to  Jove  and  Mars.  His  origin  appears  in- 
distinct but  he  is  represented  as  a  war  god 
prepared  for  battle  in  times  of  peace.  The  third 
great  flamen  was  assigned  to  his  worship  and 
his  temple  stood  on  the  Quirinal  Hill  near  the 
Porta  Quirinalis.  He  was  honored  by  the  Col- 
line  Salii  and  a  new  building  was  erected  in  his 
honor  293  B.C.,  which  after  its  destruction  by 
fire  was  replaced  with  an  imposing  structure  by 
Augustus  16  B.C.  In  the  ist  century  B.C.,  how- 
ever, the  belief  that  Quirinus  was  Romulus 
raised  to  the  rank  of  a  divinity  gained  credence 
and  this  opinion  was  favored  oy  Casar  and 
Augustus.  His  annual  festival  was  celebrated 
on  17  January,  the  date  of  the  supposed  trans- 
lation of  Romulus  to  heaven. 

Quirites,  kwT-ri'tez,  originally  the  inhabi- 
tants of  Cures,  a  Sabine  town,  and  a  name  after- 
ward  applied   to  that   portion   of  the   Sabines 


who  at  an  early  period  dwelt  in  Rome.  Quirites 
being  applied  to  them  in  their  civil  capacity,  while 
Romani  was  applied  to  them  in  their  political  and 
military  capacity.  On  this  account  it  was  re- 
garded by  the  soldiers  as  a  great  indignity  to  be 
addressed  as  Quirites,  and  Julius  Caesar  on  one 
occasion  quelled  a  rising  mutiny  among  his 
troops  merely  by  scornfully  haranguing  them 
under  the  appellation  of  Quirites.  But  the  con- 
tumelious sense  of  this  name  had  banished  be- 
fore the  time  of  the  Augustan  age. 

Quirk,  a  term  commonly  used  in  architec- 
ture and  carpentry :  ( I )  A  sudden  turn ;  applied 
to  a  form  of  molding  in  which  an  acute  recess 
separates  the  molding  proper  from  the  fillet 
or  soffit.  It  is  much  used  between  moldings  in 
Gothic  architecture;  in  Grecian,  and  sometimes 
in  Roman,  architecture  ovolos  and  ogees  are 
usually  quirked  at  the  top.  (2)  A  projecting 
fillet  on  the  sole  or  side  of  a  grooving  plane, 
which  acts  as  a  fence  or  a  gauge  for  depth  or 
distance.  (3)  .A.  piece  taken  out  of  any  regular 
ground-plot  or  floor,  so  as  to  make  a  court,  yard, 
etc. ;  thus,  if  the  ground  plan  were  square  or 
oblong,  and  a  piece  were  taken  out  of  the  cor- 
ner, such  piece  is  called  a  quirk. 

Qutroga,  ke-ro'ga,  Juan  Facundo,  Argen- 
tine politician  and  soldier:  b.  La  Rioja,  Argen- 
tina, 1790;  d.  near  Cordova,  Argentina,  1835. 
He  was  educated  in  Spain  and  on  his  return  to 
Argentina  organized  a  band  of  rude  soldiery 
which  made  him  practically  the  ruler  of  north- 
eastern Argentina  in  1820.  In  1827  he  appointed 
a  governor  of  La  Rioja,  secured  the  election  of 
Dorrego  as  president  and  though  defeated  by 
General  Paz  in  1830  became  governor  of  Buenos 
Ayres  in  1834.  He  was  assassinated  in  the  fol- 
lowing year. 

Quit  and  Goal,  in  astronomy,  two  terms 
introduced  by  Prof.  H.  A.  Newton,  of  Yale  Uni- 
versity, to  define  the  two  points  opposite  each 
other  in  the  heavens  toward  one  of  which  the 
earth  is  at  the  time  moving  in  its  orbit  round  the 
sun  and  from  the  other  receding. 

Quit-claim,  in  law,  a  deed  of  release;  an 
instrument  by  which  some  claim,  right,  or  title, 
real  or  supposed,  to  an  estate,  is  relinquished  to 
another  without  any  covenant  or  warranty,  ex- 
press or  implied.    See  Deed. 

Quitch.     See  Couch  Grass. 

Quitman,  kwlt'man,  John  Anthony,  Ameri- 
can politician  and  soldier:  b.  Rhinebeck,  N.  Y., 
1  Sept.  1799;  d.  Natchez,  Miss.,  17  July  1858.  He 
studied  law  and  in  1821  removed  to  Natchez, 
Miss.,  where  he  established  a  successful  law 
practice.  He  was  elected  to  the  legislature  in 
1827;  was  chancellor  of  the  superior  court  of 
Mississippi  in  1828-31  and  in  1832-4;  was  presi- 
dent of  the  State  senate  in  1835;  in  1836  served 
as  ex-officio  governor  of  the  State  and  in  1839 
was  judge  of  the  high  court  of  error  and  ap- 
peals. Interested  in  the  cause  of  Texan  inde- 
pendence he  labored  earnestly  in  its  behalf, 
receiving  at  the  outbreak  of  the  Mexican  war 
the  rank  of  brigadier-general  of  volunteers.  He 
distinguished  himself  in  the  battles  at  Monterey, 
Vera  Cruz,  Alvarado,  and  Chapultepec,  was  pro- 
moted major-general  of  volunteers  and  received 
from  Congress  a  sword  and  a  vote  of  thanks. 
He  was  appointed  governor  of  the  City  of  Mex- 
ico by  General  Scott  and  on  his  return  was 
elected  governor  of  Mississippi  in  iSsQ,  which 
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office  he  resigned  in  the  following  year  when 
accused  of  complicity  with  the  Lopez-Cuban  ex- 
pedition, a  charge  of  which  he  was  acquitted.  In 
1855-8  he  served  in  Congress,  where  he  was  an 
ardent  supporter  of  states  rights.  Consult  Clai- 
Iwme,  'Life  and  Correspondence  of  John  A. 
<}uitinan>  (i860). 

Quito,  ke'to,  capital  of  the  Republic  of 
Ecuador,  situated  only  a  few  miles  south  of  the 
equator,  but  at  a  height  of  more  than  9,000  feet 
above  sea-level.  Climatic  results  of  proximity 
to  the  equatorial  line  are  modified  and  nearly 
equalized  throughout  the  year  by  those  of  alti- 
tude; the  temperature  is,  therefore,  spring-like. 
It  is,  however,  an  inaccessible  inland  place ;  until 
1903  (see  Ecuador)  neither  railway  nor  highway 
connected  it  with  the  seacoast.  A  part,  at  least, 
of  the  journey  to  Guayaquil,  165  miles  away,  was 
osually  made  on  mule-back,  along  a  mere  bridle- 
path which  crossed  the  breast  of  Mt.  Chimborazo 
at  a  height  of  14,000  feet ;  and  the  rarefaction  of 
the  atmosphere  at  that  altitude  can  seldom  be 
supported  without  discomfort.  For  the  trans- 
portation of  freight  from  the  port  to  the  interior 
two  or  three  weeks  have  hitherto  been  required. 
Owing  to  its  remoteness  and  the  lack  of  high- 
ways, the  city  is  visited  by  few  strangers,  and 
lias  no  good  hotels,  no  carriages,  or  wagons. 
Yet  the  streets  are  lighted  by  electricity,  and 
the  list  of  public  institutions  devoted  to  educa- 
tion, the  Roman  Catholic  church,  and  the  gov- 
ernment, is  quite  impressive,  including  an  astro- 
nomical observatory,  botanical  garden,  school  of 
agriculture,  and  other  adjuncts  of  a  "central 
university,"  with  faculties  of  belles-lettres,  sci- 
ence, law,  and  medicine.  The  architecture  in 
general  is  that  of  a  country  subject  to  earth- 
<|uakes  —  low  and  substantial.  Features  deserv- 
ing special  mention  are  the  beautiful  park  called 
the  Alameda,  and  the  Sucre  Theatre.  The  esti- 
inate  of  population  (probably  much  too  liberal) 
in  semi-official  publications  is  80,000.  See  also 
Ecuador,  History  and  Political  Divisions. 

Quivira,  ke-ve'ra,  a  "province,"  reputed  to 
have  been  populous  and  rich  in  gold  and  other 
things,  of  which  Francisco  Vasquez  Coronado, 
the  Spanish  explorer,  received  news  from  a 
plains  Indian,  known  as  the  "Turk,"  while  in 
winter  quarters  on  the  Rio  Grande  in  New  Mex- 
ico in  1540-1.  Coronado  started  from  Pecos 
pueblo  in  New  Mexico,  with  his  army,  guided  by 
the  *Turk,"  in  the  spring  of  1541,  and  after  long 
wandering  over  the  buffalo  plains  of  Texas,  sent 
the  larger  part  of  his  force  back  to  New  Mex- 
ico and  continued  his  journey  due  northward  for 
35  or  40  days,  encountering  the  first  settlement 
of  Quivira  about,  the  present  Great  Bend,  Kan. 
The  province  was  found  to  consist  merely  of  a 
group  of  villages,  composed  of  grass  lodges  and 
inhabited  by  a  tribe,  recently  identified  as  the 
Wichitas,  which  raised  com  and  hunted  the  buf- 
falo. Coronado  put  the  "Turk"  to  death,  and 
after  exploring  the  country  for  several  months, 
returned  by  a  more  direct  route  to  New  Mexico. 
Coronado's  disappointment  _  having  become  for- 
gotten, the  name  Quivira  lingered  in  the  minds 
of  later  Spanish  explorers  of  the  Southwest  and 
grew  to  be  the  watchvjord  of  an  unexplored 
Eldorado.  After  the  abandonment  of  the  Indian 
pueblo  of  TabirS,  in  eastern  New  Mexico,  about 
'67s,  the  idea  of  Quivira  and  its  supposed  wealth 
was  transferred  to  the  ruins  of  the  New  Mexico 


vijlage,  and  the  name  «Gran  Quivira,*  then  ap- 
plied to  it,  has  since  been  popularly  retained. 
Consult  Hodge,  'Coronado's  March  to  Quivira,' 
in  'Brower's  Memoirs  of  Explorations  in  the 
Basin  of  the  Mississippi'  (1899). 

F.  W.  Hodge, 
Smithsonian  Institution,  Washington,  D.  C. 

Quixote,  Don.  See  Don  Quixote  ;  Cervan- 
tes. 

Suo  Vadis,  kwo  va'dis,  a  popular  historical 
by  the  Polish  novelist,  Henryk  Sienkie- 
wicz,  published  in  1895  and  familiar  to  American 
readers  through  the  translation  by  Jeremiah 
Curtin.  It  deals  with  the  history  of  Rome  in  the 
time  of  Nero.  Its  curious  title  has  reference  to 
an  ancient  legend,  which  relates  that  Saint  Peter, 
fleeing  from  Rome  and  from  crucifixion,  meets 
his  Lord  Christ  on  the  Appian  Way.  "Lord, 
whither  goest  thou?"  (Domine,  quo  vadis?) 
cries  Peter.  *To  Rome,  to  be  crucified  again,* 
is  the  reply.  The  Apostle  thereupon  turns  back 
to  his  martyrdom. 

Quoin,  koin  (French,  coin;  Latin,  cuneus,  a 
wedge),  a  technical  word  for  a  wedge;  (i)  in 
artillery,  the  wedge  used  to  elevate  and  depress  a 
cannon  or  other  piece  of  ordnance;  (2)  in  print- 
ing, the  wedges  used  to  fix  pages  of  type  within 
the  chase ;  (3)  in  architecture  the  term  is  applied 
to  any  external  angle,  but  especially  to  the  angu- 
lar courses  of  stone  projecting  beyond  the  plane 
surface  of  the  wall  at  the  corner  of  a  building, 
and  specifically  designated  rustic  quoins. 

Quoits,  kwoits,  a  game  somewhat  resem- 
bling the  throwing  of  the  discus  among  the 
ancients ;  only  the  discus  was  flat,  while  the  quoit 
is  ring-shaped.  (See  Discus.)  The  quoits  arc 
made  of  metal,  usually  iron,  and  are  compara- 
tively thick  at  the  inner  edge  of  the  ring,  but 
sharp  enough  at  the  outer  edge  to  stick  in  soft 
clay  when  properly  thrown.  In  size  they  vary 
from  8  to  9J4  inches.  The  game  is  played  on  a 
ground  from  18  to  24  yards  in  length,  at  each  end 
of  which  a  pin  called  a  hob  is  fixed  in  the  ground 
to  serve  for  a  mark.  The  object  of  the  game  is 
to  throw  the  quoits  from  one  end  of  the  ground 
to  the  other  so  as  to  make  them  stick  in  the 
ground  as  near  the  hob  as  possible.  The  best 
shot,  called  a  ringer,  is  when  the  quoit  surrounds 
the  hob.  The  players  are  divided  into  sides,  and 
each  player  has  two  quoits,  which  he  delivers  in 
succession.  The  winning  side  counts  one  for 
each  quoit  that  it  has  nearer  the  hob  than  the 
nearest  of  the  losing  side,  and  if  it  has  a  ringer 
it  counts  two  for  it.  The  rules  as  to  the  size  of 
the  quoit,  the  distance  between  the  hobs,  and 
other  particulars,  vary  with  different'  players. 
In  the  United  States  quoits  are  generally  played 
with  cast-off  horseshoes. 

Quoratean  (kw6-ra-te'an)  Indians,  an 
American  linguistic  stock,  comprising  the  Kwor- 
atem  and  Karok  tribes,  from  the  former  of  which 
the  stock  derives  its  name.  The  tribes  occupy 
Lower  Klamath  River  from  the  mountains  a  lit- 
tle above  Happy  Camp  to  the  junction  of  the 
Trinity,  and  Salmon  River  from  its  mouth  to  its  ' 
sources,  in  northwestern  California. 

Quorum,  in  old  English  law,  a  collective 
name  for  those  justices  of  the  peace  whose  pres- 
ence is  necessary  to  constitute  a  bench.  Also 
such  a  number  of  officers  or  members  of  a  body 
as  is  competent  by  law  or  constitution  to  transact 
business. 
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Rthe  eighteenth  letter  of  the  Eng- 
lish and  other  alphabets  derived 
from  the  alphabet  of  the  Latins. 
The  corresponding  letter  of  the 
Greek  alphabet,  rho,  has  the  form 
P,  />,  which  is  the  q  of  the  an- 
cient Phoenician  alphabet,  with  the  loop  turned  to 
the  right;  in  some  very  ancient  Greek  Italiot  in- 
scriptions occurs  the  form  R  which  was  adopted 
by  the  Romans.  R  is  classed  as  a  liquid  or  semi- 
vowel with  /,  m  and  n.  Its  normal  sound  is 
doubtless  either  the  trill  produced  by  vibration 
of  the  tip  of  the  tongue  raised  toward  the  front 
palate,  or  the  burr,  which  is  produced  by  a  vibra- 
tion of  the  lower  part  of  the  tongue  and  the 
uvula;  the  trill  is  heard  in  the  speech  of  the 
Latin  nations  —  Italian,  French,  and  Spanish; 
the  burr  in  that  of  the  Germans  and  Scandinav- 
ians. In  present  English  speech  the  r  is  sounded 
with  a  very  faint  trill  or  quite  without  a  trill, 
save  in  the  pronunciation  of  the  people  of  cer- 
tain counties  of  England,  who  produce  it  with  a 
guttural  vibration ;  in  the  pronunciation  of  this 
letter  by  the  Scotch  and  Irish  the  trill  is  dis- 
•  tinctly_  heard.  When  r  begins  a  syllable  and 
when  it  follows  a  consonant, —  as  in  race,  trap, 
it  is  distinctly  a  consonant;  but  in  other  situa- 
tions, as  in  nerve,  hard,  never,  it  is  really  a  vowel 
sound.  In  the  faulty  or  affected  pronunciation 
of  certain  classes  r  becomes  equivalent  to  w,  for 
example,  vewy  for  very.  The  two  liquids  or  semi- 
vowels, r  and  /,  are  sounded  when  the  voice  is 
modified  by  certain  positions  of  the  tip  of  the 
tongue  relatively  to  the  front  palate;  hence  the 
two  letters  are  freely  interchanged  between  one 
language  and  another  and  within  the  vocabulary 
of  one  language ;  Spanish  asul  is  English  azure ; 
paralysis  becomes  palsy ;  from  parabola  comes, 
indirectly,  palaver.  There  are  races  or  peoples 
who  are  unable  to  pronounce  the  r  with  either 
the  trill  or  the  burr  or  even  with  the  slight  vibra- 
tion heard  in  English  speech ;  in  such  case  / 
takes  the  place  of  r.  When  in  Greek  a  word  or 
syllable  begins  with  r  that  r  is  always  aspirated ; 
and  the  ancient  Romans  represented  this  aspira- 
ion  by  inserting  h  after  the  r;  this  h  we  retain, 
though  we  recognize  no  difference  between  the 
rh  of  rhabdomancy  and  the  simple  r  of  rabid. 
In  many  English  \yords  the  r  found  in  their 
Anglo-Saxon  originals  is  dropped;  for  example, 
spracan  becomes  speak ;  on  the  other  hand,  we 
insert  r  in  words  which  in  their  ancient  form 
were  without  it;  for  example,  Anglo-Saxon 
brydguma  becomes  bridegroom ;  and  French  car- 
touche becomes  cartridge. 

Ra,  ra.     See  Re. 

Ra-ma's  Bridge.    See  Adam's  Bridge. 

Raab,    rab,    Johann    Leonhard,    German 
etcher  and  line-engraver:  b.  Schwaningen,  near 


Anspach,  Germany,  29  March  1825 ;  d.  1899.  He 
was  educated  at  Nuremberg  and  at  the  academy 
in  Munich,  and  received  an  appointment  as  pro- 
fessor of  engraving  at  the  latter  place  in  1869. 
His  work  includes  engravings  after  Raphael, 
Titian,  Veronese,  Kaulbach,  Lessing,  Schwind, 
Ramberg,  and  others,  besides  a  collection  of  50 
etchings  reproduced  from  the  most  notable  works 
in  the  old  Pinakothek  at  Munich. 

Raab  (Gyor,  dyer),  Hungary,  capital  of 
a  provmce  of  the  same  name,  situated  at  the 
confluence  of  the  Raab  with  a  minor  branch  of 
the  Danube,  70  miles  southeast  of  Vienna,  a  posi- 
tion uniquely  advantageous  from  both  a  military 
and  commercial  viewpoint.  Its  importance  dates 
from  early  Roman  occupation.  A  considerable 
trade  is  carried  on  in  grain,  tobacco,  and 
horses,  and  in  manufactures  of  woolen  cloth  and 
cutlery.  In  1809  the  combined  Austrian-Hun- 
garian forces  were  defeated  here  by  the  French 
troops  under  Eugene  Beauharnais.  Pop.  about 
30,000. 

Rab  and  His  Friends,  a  short  story  by 
Dr.  John  Brown,  an  Edinburgh  physician,  pub- 
lished in  1855.  Rab's  friends  are  his  master 
and  mistress,  James  Noble,  the  Howgate  car- 
rier, and  his  wife  Ailie.  Perhaps  no  truer,  more 
convincing  dog  character  exists  in  literature 
than  that  of  ugly,  faithful  Rab.  The  pathos 
in  the  simple  lives  of  himself  and  his  friends 
is  heightened  in  the  tinge  of  Scotch  dialect,  as 
well  as  by  the  author's  wise  self-restraint. 

Rabanus,  ra-ba'nus,  or  Hrabanus,  Maurus, 
Carolingian  prelate:  b.  Mayence  about  776; 
d.  there  4  Feb.  856.  His  education  was 
obtained  in  the  cloister  school  of  Fulda,  and 
later  at  Tour,  where  his  instructor,  Alcuin,  sui»- 
named  him  Maurus  after  the  legendary  founder 
of  the  order  of  St.  Benedict  in  France.  He 
became  the  head  of  the  school  at  Fulda,  and  in 
822  was  elected  abbot  of  the  monastery.  In  842 
he  resipied  and  retired  to  Petersburg,  but  came 
again  mto  public  life  in  847,  when  he  was 
elected  archbishop  of  Mayence.  He  was  one  of 
the  bitterest  of  the  opponents  of  the  monk 
Gottschalk,  the  originator  of  the  predestination 
controversy  in  the  9th  century.  His  literary 
activity  was  considerable,  resulting  in  commen- 
taries on  the  Old  Testament,  on  the  Gospels 
of  St.  Matthew  and  St.  John,  and  the  Pauline 
Epistles,  devotional  books,  homilies,  hymns, 
polemics,  and  a  Latin-German  Glossary  to  the 
Bible.  His  'Opera  Omnia'  are  comprised  in 
Migne's  'Patrologiae  Cursus  Completus,'  re- 
printed from  Colverino,  edition  of  1627.  This 
edition  contains  his  life  by  the  monk  Rudolph, 
and  by  Johann  Trithemius.  Consult  studies  by 
Spengler  (1856),  Kohler  (1870),  Richter  (1882). 

Rabfit,  ra-bat  (RibAt'),  or  Abbfi^  also 
known  as  New  Sallee,  Morocco,  in  the  prov- 


Digitized  by 


Google 


RABBA— RABBIT 


ince  of  Fez,  on  the  Atlantic  coast,  62  miles  west 
of  Mequinez.  It  stands  on  a  rocky  plateau,  and 
is  surrounded  by  massive  reddish-brown  forti- 
iications.  A  conspicuous  feature  from  the  sea 
is  the  Hasan  Tower,  a  minaret  180  feet  high, 
the  remnant  of  an  ancient  mosque.  Rabat's 
manufactures  are  carpets,  woolen,  cotton,  and 
leather  goods.  The  Sallee  pirates  formerly 
built  their  ship  at  Rabat.    Pop.  30,000. 

Rabba,  ralia,  Sudan,  in  the  kingdom  of 
Gando  (Northern  Nigeria),  on  the  left  bank  of 
the  Niger;  carries  on  an  active  trade  in  slaves, 
and  ivory,  and  woolen  goods.  Pop.  about 
40,000. 

Rabbi,  a  title  of  honor  among  the  He- 
brews; 'my  teacher,*  "master.*  John  expressly 
states  that  the  word  was  equivalent  to  "teach- 
er* (Greek,  didaskalos,  rendered  in  the  Author- 
ized Version  'master* ;  John  i.  38) .  There  is 
another  form  of  title,  rabboni,  found  in  the 
New  Testament.  The  form  rabban,  the  Chal- 
daic  form  of  the  Hebrew  *rab,*  was  considered 
the  most  honorable,  and  was  only  applied  to 
seven  persons.  Rabbi  was  also  looked  upon  as 
a  higher  title  than  rab.  It  is  supposed  that  this 
title  first  came  into  use  at  the  period  immediately 
preceding  the  birth  of  Christ.  In  the  time  of 
our  Lord  it  was  applied  generally  to  all  religious 
teachers,  and  hence  sometimes  to  Christ  himself. 
Now  the  term  rabbi  is  applied  to  regularly  ap- 
pointed teachers  of  Talmudic  Judaism.  Since 
1831  these  have  in  France  been  salaried  by  the 
state.  Their  duties  are  not  only  to  give  instruc- 
tion in  the  Talmud,  but  also  to  draw  up  deeds  of 
marriage  and  divorce,  to  examine  butchers,  and 
to  give  their  opinion  as  to  what  is  legal  and 
what  is  illegal  in  the  Jewish  ritual. 

Rabbinical  Language,  that  form  of  He- 
brew^n  which  the  Jewish  scholars  and  theolo- 
gians of  the  Middle  Ages  composed  their 
works.  See  Judaism — Hebrew  Language, 
Jewish  Literature;  etc. 

Rabbinical  Learning  and  Literature.  See 
Judaism — Jewish  Literature;  Hebrew  Lan- 
guage; Jewish  Philosophical  Writers;  etc. 

Rabbinical  Legislation.  See  Judaism — ^The 
Spirit  of  Rabbinicai,  Legislation. 

Rabbit,  a  name  when  properly  used,  re- 
stricted to  a  single  species  {Lepus  cuniculus)  of 
the  rodent  family,  Leporidce,  to  which  the  na- 
tive American  hares  (q.v.)  also  belong.  The 
rabbit  is  of  European  origin,  and,  although 
found  wild  in  many  places,  is  better  known  in 
the  domesticated  or  semi-domesticated  state  in 
wliich  it  has  been  introduced  into  the  United 
States.  Although  the  habits  of  the  rabbit  af- 
ford the  best  distinction  from  the  hares,  the 
wild  species  exhibits  some  structural  character- 
istics, among  which  are  its  generally  smaller 
size,  the  shorter  ears  of  uniform  brown  color, 
and  the  shorter  limbs.  The  hind  legs  in  the 
hares  are  proportionally  longer  than  in  the 
rabbits,  and  the  eyes  are  larger  and  more  promi- 
nent than  in  the  latter  animal.  The  face  is 
also  narrower  and  the  skull  lighter  in  the  rabbit. 
The  rabbit's  fur  in  its  native  state  is  of  a 
nearly  uniform  brown  color,  while  under  domes- 
tication the  color  may  become  pure  white,  pure 
black,  piebald,  gray,  and  other  hues.  The  texture 
of  the  fur  also  changes  under  domestication. 


Unlike  the  hares,  which  consttuct  only  sim- 
ple nests  or  forms,  the  rabbit  lives  permanently 
m  underground  burrows,  large  colonies  of  which 
are  often  to  be  found  in  some  dry  sandy  bank 
overgrowii  with  furze  or  brush,  or  other  similar 
locality.  Such  *warrens"  are  often  specially 
set  apart  for  them  in  order  that  they  may  breed 
and  multiply  for  the  market,  their  flesh  being 
excellent  as  food,  and  their  fur  and  skins  of 
value.  The  burrows  are  irregularly  disposed, 
and  communicate  freely  with  each  other.  Rab- 
bits are  extremely  prolific,  and  begin  to  breed 
when  about  six  months  old.  They  may  breed 
six  or  eight  times  a  year,  producing  from  five  to 
seven  or  eight  at  a  birth. 

The  parturient  rabbit  excavates  a  special  bur- 
row or  tunnel  for  herself  in  which  to  give  birth 
to  and  shelter  her  progeny,  the  nest  being  lined 
by  down  plucked  from  her  own  body.  The 
young  are  hairless  when  born,  and  have  their 
eyes  closed.  The  eyes  open  about  the  tenth  or 
twelfth  day.  These  animals  feed  on  tender 
grass  and  herbage,  and  sometimes  do  great  dam- 
age to  young  trees  by  stripping  them  of  their 
bark. 

These  animals  grow  exceedingly  tame  and 
domesticated,  and  may  exhibit  no  small  degree 
of  intelligence.  They  are  snared,  taken  by  fer- 
rets and  nets,  or  may  be  shot.  Rabbits  are 
subject  to  certain  diseases,  such  as  rot,  para- 
sitic worms,  and  a  kind  of  madness.  The 
original  home  of  the  rabbit  is  believed  to  have 
been  those  parts  of  Europe  and  Africa  around 
the  western  half  of  the  Mediterranean,  where 
it  still  abounds,  but  it  is  now  widely  spread 
throughout  temperate  western  Europe,  and  has 
been  conveyed  by  man  to  such  distant  lands 
as  Australian  colonies,  Tierra  del  Fuego,  and 
the  Falkland  Islands.  In  Australia  and  New 
Zealand  it  has  multiplied  so  enormously  as 
to  have  become  a  serious  pest  to  the  colonists, 
causing  immense  loss  and  damage  by  eating  up 
the  pasture  intended  for  sheep  and  cattle. 
Various  methods  of  extermination  have  been 
tried  against  them,  but  as  yet  none  have  had 
more  than  a  moderate  success.  Large  numbers 
are  now  killed  and  exported  as  food,  frozen 
or  otherwise  preserved,  and  millions  of  skins 
are  annually  shipped  to  Europe  and  the  United 
States.  In  some  parts  of  South  and  Central 
America,  and  especially  in  Jamaica,  the  domestic 
rabbit  has  been  introduced  and  established 
in  the  wild  state.  Darwin  records  several  cases 
where  quite  distinct  races  of  rabbits  have  re- 
sulted from  their  isolation  on  islands.  An 
Asiatic  species  {L.  hispidus)  is  closely  related 
to  the  European  rabbit,  and  a  so-called  tailless 
rabbit  (Romerolagus)  has  recently  been  de- 
scribed from  the  region  of  Mount  Popocatapetl 
in  Mexico.  It  is  peculiar  in  the  possession  of 
well-developed  clavicles.  All  the  domestic  breeds 
of  rabbits  appear  to  have  been  derived  from  the 
feral  species  of  southern  Europe;  and  have 
been  but  little  influenced  by  occasional  crosses 
with  hares.  The  Chinese,  as  early  as  the  time 
of  Confucius,  appear  to  have  bred  rabbits  for 
sacrificial  purposes:  and  domesticated  varieties 
are  mentioned  in  classical  Greek  and  Roman 
writers.  The  most  noteworthy  change  under 
domestication  has  been  the  great  increase  in  size 
and  weight,  the  latter  having  been  raised  from 


Digitized  by 


Google 


RABBIT-PISH  —  RABELAIS 


3  pounds  in  the  wild  rabbit  to  as  much  as  i8 

Sounds  in  the  Flemish  giant.  _  This  variety  is 
red  chiefly  for  food,  but  for  tliis  purpose  is  less 
esteemed  than  the  Belgian  "hare,*  so-Qalled  be- 
cause of  iis  large  size  and  hare-like  color,  and 
the  unfounded  belief  that  it  originated  from  a 
cross  between  the  hare  and  rabbit.  The  qualities 
which  recommend  the  Belgian  variety  for  market 
breeding  are  its  extreme  fecundity,  the  ease 
with  which  it  may  be  kept  in  confined  quarters, 
its  rapid  growth,  so  that  it  is  ready  for  eating 
in  about  four  months  after  birth,  and  the  simi- 
larity of  flavor  of  the  young  to  the  wild  rabbit 
A  wave  of  enthusiasm  for  Belgian  hare  breed- 
ing passed  through  this  country  a  few  years  ago, 
but  has  largely  subsided,  though  many  large  rab- 
bitries  continue  to  supply  the  cities,  particularly 
in  the  west.  Of  the  purely  fancy  varieties  the 
lop-ear  is  the  most  remarkable;  the  external 
ears  in  fine  specimens  measure  23  or  even  24 
inches  long  and  6  inches  wide.  The  Angora, 
which  originated  in  Asia  Minor,  has  the  beau- 
tiful long,  silky  white  hair  peculiar  to  several 
animals  of  that  region,  and  there  and  in  parts 
of  Europe  is  bred  for  its  hair,  which  is  clipped 
and  woven  into  underclothes,  etc.  Other  va- 
rieties are  peculiar  chiefly  in  color.  For  meth- 
ods of  breeding,  etc.,  consult  Knight,  'The 
Book  of  Rabbit,*  (London,  i88g) ;  Rayson, 
<Rabbits,>  (London,  1880);  Carnegie,  'Practical 
Game  Preserving* ;  for  history,  variations,  hab- 
its, etc.,  Darwin,  'Animals  and  Plants  under 
Domestication*,  Vol.  L  (New  York,  1868) ; 
Palmer,  'Jack  Rabbits  of  the  United  States*, 
(Washington,  1896) ;  Reports  of  the  Royal 
Commission  of  Inquiry  on  the  Extermination  of 
Rabbits  in  Australasia,  especially  that  of  1890. 

Rabbit-fish,  in  the  Southern  United  States, 
a  globe-fish  (q.v.)  of  the  genus  Lagocephalus. 
In  Bermuda  and  other  islands  of  the  Middle 
Atlantic,  a  common  market-fish,  caught  in  deep 
water.  It  is  a  rather  large,  reddish  crown  fesco- 
lar  (Promethichthys  prometheus) ,  and  owes  its 
name  to  its  prominent  front  teeth. 

Rabelais,  Fransois,  fran-swa  rab-e-la, 
French  author ;  b.  Chinon,  Touraine,  1483 ;  d. 
Paris  9  April  1553.  He  entered  the  Franciscan 
order  at  Fontenay-le-Comte,  in  Poitou,  and  be- 
ing at  first  freely  permitted  to  study,  acquired 
Arabic,  Hebrew,  and  Greek,  and  read  omni- 
vorousiy  on  almost  all  subjects.  Eventually, 
however,  the  Franciscans  came  to  distrust  the 
new  learning.  Rabelais  was  deprived  of  his 
books,  and  in  disgust  fled  the  nionastery. 
Shortly  afterward  he  obtained  permission  of 
Clement  VII.  to  enter  the  Benedictine  order,  but 
in  no  long  time  quitted  this  brotherhood  also, 
and  began  to  traverse  the  country  under  the 
habit  of  a  secular  priest.  His  biographers  have 
found  it  difficult  to  follow  him  during  this  period 
of  his  life,  but  it  seems  that  in  his  wanderings 
he  cultivated  all  the  sciences  of  the  day,  and 
especially  philology,  with  assiduity,  and  that 
in  this  he  exhibited  powers  of  acquisition  such 
as  few  have  possessed  before  or  since.  In  1530 
he  was  enrolled  as  bachelor  in  the  faculty  of 
medicine  at  Montpellier,  where  he  lectured  in 
IS3I-2.  although  it  was  not  till  1537  that  he 
obtained  the  degree  of  doctor.  In  1532  he  went 
to  Lyons,  where  he  published  'Hippocratis  et 
Galeni  Libri  Aliquot*  (1532),  and  the  first  germ 
of  his  'Gargantua*  (1532),  of  which,  according 
to  his  own  account,  more  copies  were  sold  in 


two  months  than  of  the  Bible  in  nine  years. 
He  was  made  physician  to  the  Lyons  Hospital, 
and  was  a  member  of  the  Societe  Angelique,  a 
coterie  of  scholars  that  _  had  gathered  around 
the  workshop  of  Gryphius,  the  printer.  This 
first  specimen  of  the  power  of  Rabelais  in  the 
style  that  has  rendered  him  famous  has  all  the 
grotesque  humor,  amounting  even  to  buffoonery, 
and  the  variety  of  marvelous  adventures  of  his 
later  works  of  the  kind,  but  wants  the  delicate 
raillery,  the  sustained  allegory,  and  profound 
philosophy,  which  most  students  of  Rabelais  find 
in  the  subsequent  versions  of  'Gargantua,*  and 
still  more  in  the  last  three  books  of  'Pantagruel.* 
The  first  part  of  'Pantagruel*  appeared  under 
the  _  anagrammatic  pseudonym  of  Alcofribas 
Nesier,  within  a  year  or  so  after  the  first  work, 
and  its  success  was  such  that  it  passed  through 
three  editions  in  one  year.  In  1534  he  accom- 
panied, probably  as  physician.  Cardinal  Jean  du 
Bellay,_on  an  embassy  to  Rome.  Not  long  af- 
ter he  is  found  again  at  Lyons,  where  the  'Gar- 
gantua,* as  we  now  have  it,  first  saw  the  light 
•n  1535.  In  1536  he  was  again  at  Rome,  and 
on  this  occasion  obtained  from  the  Pope  absolu- 
tion for  having  neglected  to  enter  a  Benedictine 
house  and  other  delinquencies.  In  the  year 
following  he  is  known  to  have  been  practising 
his  art  at  Paris,  but  his  love  of  wandering  had 
not  yet  ceased,  and  his  place  of  abode  for  the 
next  eight  or  nine  years  was  as  unsettled  as  it 
had  been  during  any  previous  part  of  his  life. 
In  1546  he  was  probably  in  Paris,  when  the  third 
book  of  his  'Pantagruel*  appeared.  In  this 
the  fantastical  and  trivial  adventures  that  crowd 
the  previous  books  give  place  in  a  great  meas- 
ure to  regular  dissertations,  in  which  all  the 
great  moral  and  social  questions  of  the  day  are 
discussed  with  the  gaiety  and  irony  peculiar  to 
Rabelais,  and  with  a  freedom  that  roused  the 
suspicion  of  the  clergy,  who  endeavored  to 
have  it  suppressed.  The  favor  of  the  king  se- 
cured the  free  publication  of  this  book,  but  it 
was  with  more  difficulty  that  a  license  was  ob- 
tained for  the  fourth  book  from  the  next  king 
(Henry  II.),  who  had  succeeded  Francis  in 
1547.  A  mutilated  edition  of  this  appeared  sur- 
reptitiously at  Lyons  in  1547.  The  license  to 
publish  was  not  obtained  till  1550,  and  it  was 
only  in  1552  that  a  complete  and  authentic  edi- 
tion of  _  the  book  appeared.  Rabelais  was  in- 
stalled in  the  cure  of  Meudon,  which  he  had 
had  bestowed  on  him  by  his  former  patron,  Jean 
du  Bellay,  and  here  he  seems  chiefly  to  have 
resided  during  the  remainder  of  his  life,  resign- 
ing two  months  before  his  death.  He  left  at  his 
death  the  whole  of  the  fifth  book  of  'Pantag- 
ruel* in  manuscript.  A  sixth  book  was  intended 
to  be  added,  but  there  is  only  a  fragment  of  i£ 
indicating  its  subject,  'Les  Noces  de  Panurge.* 
His  enemies  busily  pointed  out  impieties,  and 
he  once  fled  to  Metz  to  escape  danger.  Rabe- 
lais was  one  of  the  first  to  give  flexibility  and 
finish  to  the  yet  rude  and  harsh  language  of  his 
country.  Boileau  calls  him  La  raison  en  masque, 
and  Rousseau,  Le  geniil  maltre  Francois.  His 
house  was  the  resort  of  the  learned;  his  purse 
always  open  to  the  needy;  and  his  medical  skill 
employed  in  the  service  of  his  parish.  His 
work  cannot  now  be  easily  understood  without  a 
glossary  and  commentary.  It  has  been  widely 
regarded,  especially  in  France,  as  a  treasury  of 
wisdom,  wit,  and  shrewd  sense. 

Among  the  best  editions  of  the  'Gargantua' 
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and  'PantagnieP  may  be  mentioned  that  of  Le 
Ducbat  (1711) ;  the  Variorum  edition  (1823- 
26) ;  a  splendid  edition,  illustrated  by  Gustave 
Dore  (1858) ;  a  one-volume  edition  by  Louis 
Barre  (1864)-  Four  volumes  of  a  fine  edition 
of  his  complete  works,  with  notes  and  a  glos- 
sary by  Marty-Laveaux,  appeared  at  Pans  in 
iSw-Si.  There  are  English  translations  by 
Urquhart  and  Motteux  (i653-<)4;  new  edition 
1892),  and  W.  F.  Smith  (1893).  Consult:  Be- 
sant,  <Rabelais>  (1879)  ;  Besant,  'Readings  in 
Rabelais'  (1881);  Stapfer,  <  Rabelais,  sa  Per- 
sonne,  son  Genie,  son  (Euvre'  (1889)  ;  Gebhart, 
'Rabelais,  la  Renaissance  et  la  Reforme'  (1895). 

Raines.       See  Hydrophobia. 

Rabshakeh,  r&b-shak'e,  an  officer  of  the 
king  of  Assyria,  mistaken  in  the  Authorized 
Version  of  the  Bible  for  a  proper  name,  but  in 
fact  an  official  title,  probably  that  of  a  military 
commander.  He  is  sent  with  Tartan  and  Rab- 
saris,  also  titles  of  high  officials,  to  take  a 
threatening  message  from  Sennacherib  to  King 
Hezekiab.  He  delivers  it  in  the  Hebrew  tongue, 
and  when  requested  to  use  the  Aramaic  dia- 
lect, the  language  of  diplomacy,  so  as  not  to 
alarm  the  people,  he  msolently  refuses.  (2 
Kings  xviii.-xix. ;  Isaiah  xxxvi.-xxxvii.) 

Raccoon',  the  name,  of  Indian  derivation, 
given  to  the  typical  members  of  the  Procyonidee, 
a  family  of  carnivorous  mammals,  resembling  the 
kears  in  their  plantigrade  feet  and  other  char- 
acters, but  differing  from  them  especially  in  the 
long  tail,  sharp  snout,  slender  body, 'and  mod- 
erate size.  All  of  the  five  or  six  known  genera 
are  confined  to  America,  though  the  related 
Asiatic  genus  Mlurus  is  now  placed  here.  (See 
Fanua.)  The  members  of  the  typical  genus 
Procyon  possess  six  incisors,  two  canines,  eight 
premolars,  and  four  molars  in  each  jaw,  and  the 
group  is  well  exemplified  in  the  common  raccoon 
{Procyon  lotor)  which  derives  its  specific  name 
of  lotor,  "a  washer,*  from  its  habit  of  washing 
its  prey  before  eating  it,  or  of  holding  the  food 
in  the  fore  paws  and  shaking  it  violently  back- 
ward and  forward  in  the  water  so  as  to  moisten 
and  saturate  it  as  thoroughly  as  possible. 
The  raccoon  is  a  heavily  built  animal,  about  three 
feet  long,  with  a  pointed  snout,  short  ears  and 
bushy  tail  alternately  ringed  with  black  and  white. 
The  general  body  color  is  a  sooty  or  blackish- 
gray,  and  the  fur  consists  of  a  close  set  of  under 
hairs,  with  larger  outer  hairs,  the  latter  being 
marked  black  and  white.  The  upper  part  of 
the  head  and  the  portion  across  tne  eyes  are 
colored  dark  brown.  Throughout  most  of  the 
United  States  the  raccoon  is  abundant,  and  on  the 
Pacific  side  reaches  from  Alaska  to  Central 
America.  In  spite  of  the  settlement  of  the 
country  and  much  persecution  it  generally  holds 
its  own,  and  in  many  sections  is  actually  in- 
creasing in  numbers.  These  animals,  although 
typically  carnivorous,  yet  seem  to  feed  largdy 
upon,  and  indeed  to  prefer,  vegetable  matters. 
In  the  natural  state  their  food  consists  of  all  kinds 
of  small  birds  and  their  eggs,  mice,  reptiles,  frogs, 
crayfish,  mussels,  oysters,  nuts,  fruits,  etc  Occa- 
sionally they  catch  fish  or  clear  out  a  hen 
roost,  and  their  frequent  depredations  upon 
fields  of  com,  of  which  they  are  very  fond 
in  the  milk  stage,  has  gained  them  the  enmity 
of  formers.  They  are,  as  already  remarked, 
fond  of  moisture  and  water.  The  Ger- 
man name,  WaschbSr,  or  "washing-bear,"  is 
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given  to  the  raccoon  for  the  same  reason  as 

that  indicated  by  the  specific  name  lotor. 
Raccoons  are  among  the  most  strictly  nocturnal 
of  American  mammals,  and  spend  the  day  in 
sleep,  usually  in  a  hollow  limb  or  tree  trunk. 
During  the  winter  they  pass  into  an  intermit- 
tent state  of  hibernation.  About  April  four  to 
six  young  are  bom,  which  remain  with  the  par- 
entSv  ioT  a  year  or  more,  forming  the  small  par- 
ties in  which  these  animals  are  usually  found. 
The  raccoons  are  much  hunted  by  means  of  dogs, 
which  force  the  animal  to  take  refugee  in  a  tree, 
whence  it  is  dislodged  by  climbing.  The  sub- 
tlety and  cunning  displayed  by  these  animals 
in  their  endeavors  to  escape  have  become  quite 
proverbial  —  expressions  such  as  "sly  'coon,» 
'wake  as  a  'coon,"  indicating  these  qualities. 
They  are,  however,  very  easily  trapped,  and 
when  taken  young  make  very  gentle  and  inter- 
esting pets.  They  use  their  fore  paws  almost 
as  expertly  as  a  monkey  its  hands,  and  their 
great  curiosity  prompts  them  to  investigate  ev- 
erything which  attracts  their  attention.  The 
agouara  or  crab-eating  raccoon  (P.  fO«criVor«*) 
is  found  throughout  South  America.  _  It  is  gen- 
erally larger  than  the  common  species,  the  tail 
being  shorter,  of  a  grayish-yellow  tint,  and 
marked  with  six  black  rings.  The  fur  is  black- 
ish-gray, tinted  with  yellow,  and  of  variable 
lights  and  shades  over  the  different  regions  of 
the  body.  The  eyes  are  surrounded  by  dark- 
brown  patches,  which  run  into  the  ears,  and 
terminate  in  a  patch  on  the  top  of  the  head.  Al- 
though denominated  "crab-eating,"  it  does  not 
appear  to  be  specially  addicted  to  this  dietary. 
Related  genera  are  Bassaris,  of  which  B. 
astuta  extends  from  Mexico  into  the  south- 
western United  States,  Nasua,  the  curious  ar- 
boreal coatis  of  Mexico  and  South  America,  and 
Cercoleples,  represented  by  the  Central  and 
South  American  kinkajou,  which  has  a  long 
protractile  tongue.  Consult :  Stone  and  Cram, 
'American  Animals'  (New  York,  1902) ;  and 
Beddard,  'Mammals'  (London,  1902). 

Raccoon-dog,  a  small  wild  dog-like  ani- 
mal (Nyctereutcs  procyonides)  of  eastern  China 
and  Japan,  much  resembling  a  miniature  raccoon 
in  appearance,  especially  about  the  head.  It  lives 
in  burrows,  gathers  most  of  its  food  (fish,  crabs, 
etc.)  along  the  banks  of  rivers,  and  is  fre- 
quently kept  in  captivity,  especially  among  the 
Japanese,  who  also  value  its  fur  and  eat  its 
flesh.  Its  fur  is  long  and  grizzled,  but  hand- 
some ;  its  muzzle  sharp,  ears  short,  and  tail  short 
and  bushy.  Consult  Mivart,  'Dogs,  Jackals, 
Wolves,  and  Foxes'  (1890). 

Raccoon-oyster,  a  name  in  the  Southern 
States  for  the  small  irregular  wild  oysters,  grow- 
ing numerously  in  the  salt  marshes,  and  much 
eaten  by  raccoons  and  other  animals. 

Race,  Ci^.    See  Cape  Race. 

Raceme,  ra-sSm',  in  botany,  a  form  of  in- 
floresence  in  which  the  primary  axis  is  elon- 
gated, and  bears  flowers  placed  on  pedicels  of 
nearly  equal  length,  as  in  the  currant.  A 
raceme  differs  from  a  spike  only  in  the  flowers 
being  stalked,  instead  of  being  sessile.  See 
Flower. 

Racer,  or  Blue  Racer,  a  blacksnake  (q.v.) 
especially  the  common  lowland  one  (Zemenis 
constrictor),  so  called  from  its  swiftness. 
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Rachel,  in  Bible  history,  the  second 
daughter  of  the  Aramaic  cattle-owner,  Laban. 
Jacob  obtained  her  as  wife  by  devoting  14  years 
to  the  service  of  her  father.  At  the  end  of  the 
first  seven  years  he  found  in  his  veiled  bride  not 
the  Rachel  promised,  but  Leah,  her  elder  sister, 
whom  he  did  not  love,  and  was  obliged  to 
serve  seven  years  more  in  order  to  gain  Rachel. 
She  was  the  mother  of  Joseph  and  Benjamin. 
Her  so-called  tomb  stands  to  this  day  on  the 
road  between  Jerusalem  and  Bethlehem  and  is 
held  in  the  highest  veneration  by  both  Jews  and 
Mohammedans. 

Rachel,  ra-shel  (Elisa  Rachel  Fiux), 
French  tragedienne :  b.  Munf,  Canton  of  Aargau, 
Switzerland,  24  March  1821 ;  d  Le  Cannet, 
Provence  3  Jan.  1858.  Her  father  was  a  Ger- 
man Jew,  naturalized  in  France,  and  after  much 
wandering  about  Europe  established  his  family 
at  Lyons,  where  the  two  oldest  children,  Sarah 
and  Rachel,  sang  and  begged  in  the  street  to 
help  out  the  family  support.  About  1830  they 
removed  to  Paris  and  the  two  girls  sang  on  the 
Boulevards  until  discovered  by  Etienne  Choron, 
teacher  in  the  School  of  Sacred  Music,  who 
undertook  to  teach  them  singing.  Rachel's  voice 
was  found  to  be  too  harsh  for  this,  and  in  1834 
Choron  induced  his  friend,  Pagnon  Saint  Au- 
laire,  to  train  her  for  the  stage.  On  the  advice 
of  M.  Sanson  she  entered  the  Conservatoire, 
where,  however,  her  harsh  voice  and  small 
stature  seemed  at  first  against  her.  She  made 
her  debut  in  a  play  called  *La  Vendeene*  at 
the  Gymnase,  i  May  1837.  The  next  year  she 
joined  the  company  of  the  Theatre  Frangais 
and  made  her  first  appearance  as  Camille  in 
Corneille's  'Les  Horaces'  12  June  1838.  She 
appeared  in  several  parts  successively  and  finally 
repeated  in  September  her  performance  of 
Camille,  was  seen  and  applauded  by  the  power- 
ful critic  of  the  «Debats,»  Jules  Janin,  and  her 
position  established.  After  appearing  in  other 
parts  in  the  French  classic  drama  with  increas- 
mg  success,  she  visited  England  in  1841  and 
again  in  1842,  repeating  her  triumphs  there. 
Later  while  still  supreme  at  the  Theatre  Fran- 
gais  she  made  visits  to  other  European  cities, 
and  in  1855  appeared  in  America.  Here  her 
success  was  only  moderate,  owing  to  her  un- 
familiarity  with  the  language.  A  severe  cold 
caught  during  her  American  tour  ended  in  a 
consumption,  from  which  she  died  at  Le  Cannet 
in  the  south  of  France.  Her  great  reputation 
was  made  in  five  or  six  roles  of  the  ancient 
classic  drama  of  France,  of  these  Phedre  being 
accounted  her  greatest.  In  the  course  of  her 
career  she  created  13  modem  roles,  written  for 
her,  <Adrienne  Lecouvreur,*  alone  of  these  still 
holding  a  place  on  the  modem  stage.  She  ap- 
peared in  several  other  modern  roles  that  had 
been  acted  before  her  representation.    Consult: 

Memoirs  by  Madame  De  B (1858);  Janin, 

< Rachel    et    la    Tfagedie>     (1858);    Kennard, 
<Rachel>    (1888). 

Rachi'tis.    See  Rickets. 

Racine,  Jean  Baptiste,  zhon  ba-test  ra-sen, 
French  dramatist:  b.  La  Ferte-Milon,  Picardy, 
21  Dec.  1639;  d.  Paris  21  April  1699.  He  stud- 
ied at  the  College  of  Beauvais,  and  subsequently 
at  the  Port-Royal  Institution,  where,  under  the 
care  of  Lancelot  and  Lemaistre,  he  became  a 
profound   Greek  scholar.     In   1658  he  left  the 


Port-Royal,  and  began  the  study  of  philosophy 
at  the  College  d'Harcourt.  To  this  period  be- 
long his  first  literary  efforts,  an  ode  called 
•Nymphes  de  la  Seine,'  composed  in  honor  of 
the  king's  marriage,  and  for  which  he  was  re- 
warded by  Chapelain,  then  the  dispenser  of  the 
royal  bounty;  and  two  comedies,  now  lost. 
About  the  same  time  he  became  intimate  with 
La  Fontaine,  and  this  intimacy  was  so  far  from 
tending  to  make  his  life  more  regular,  that 
those  of  his  relations  who  took  most  interest  in 
him,  and  who  had  destined  him  for  the  church, 
began  to  be  anxious  about  his  prospects.  In 
1661  he  went  to  live  with  an  uncle,  a  canon- 
regular  and  vicar-general  of  the  cathedral  at 
Uzes  (department  of  Gard),  whose  influence  it 
was  expected  would  suffice  for  procuring  him 
a  benefice.  In  this  last  particular  they  were  dis- 
appointed ;  and  at  the  end  of  about  two  years, 
during  which  Racine  had  been  vainly  endeavor- 
ing to  study  theology,  he  returned  to  Paris  and 
the  world.  In  1663  he  was  presented  at  court, 
and  soon  made  the  acquaintance  of  Boileau  and 
Moliere,  and  began  to  write  for  the  stage.  His 
first  tragedy,  the  *Thebalde,>  or  <Les  Freres 
Ennemis,'  was  first  performed  by  Molier^'s 
troupe  at  the  Palais-Royal  in  1664,  as  was  ^Iso 
his  next,  'Alexandre,'  in  1665.  But  his  devo- 
tion to  the  drama  did  not  deprive  him  of  all 
chance  of  ecclesiastical  preferment,  for  in  1667 
he  received  the  priory  of  Espinay,  and  afterward 
the  livings  of  Saint-Jacques  de  la  Ferte  and 
Saint-Nicolas  de  Chesy.  The  drama,  however, 
continued  for  many  years  to  be  his  sole  serious 
occupation.  His  first  two  tragedies  were  merely 
tentative  pieces,  containing  but  few  indications 
of  the  author's  dramatic  genius.  His  first 
master-piece  was  *Andromaque,'  which  on  its 
performance  in  1667  produced  a  profound  im- 
pression and  excited  well-merited  admiration. 
It  was  brought  out  at  the  Hotel  de  Bourgogne, 
Racine  having  in  the  meantime  quarreled  with 
Moliere.  The  immediate  successor  of  'Andro- 
maque'  was  a  comedy  (Racine's  only  extant 
comedy),  *Les  Plaideurs,'  a  witty  and  delightful 
imitation  of  the  'Wasps'  of  Aristophanes.  It 
appeared  in  1668,  and  was  at  first  rather  coldly 
received,  being  indeed  saved  only  by  the  laughter 
of  the  king.  His  next  pieces  were  'Britannicus' 
(1669) ;  'Berenice'  (1670),  composed  at  the 
request  of  Henrietta  of  England,  who  had  also 
invited  Corneille  to  write  a  drama  on  the  same 
subject;  'Bajazet'  (1672)  ;  <Mithridate'  (1673)  ; 
•Iphigenie'  (1674),  considered  by  Voltaire  the 
greatest  work  that  the  French  stage  has  pro- 
duced; 'Phedre'  (1677),  the  last  piece  that 
Racine  produced  expressly  for  the  theatre.  Lit- 
tle is  known  of  the  private  life  of  Racine  during 
this  period,  almost  all  his  correspondence  having 
been  burned  from  a  too  pious  respect  for  his 
memory.  In  1673  he  obtained  a  seat  in  the 
French  Academy.  In  1675  he  was  nominated  by 
Colbert  a  royal  councillor  and  treasurer  of 
France  for  the  general  government  of  Moulins 
(Bourbonnais),  but  never  entered  on  the  duties 
of  his  office.  His  withdrawal  from  the  theatre 
in  1677  was  partly  due  to  chagrin  at  the  success 
of  a  hostile  party  of  theatrical  critics  who  set  up 
for  being  fine  wits,  and  applauded  one  Pradon, 
a  writer  now  never  heard  of,  at  the  expense  of 
Racine.  Soon  after  (1678)  he  was  appointed, 
along  with  Boileau,  historiographer  to  the  king, 
whom    he    accompanied    in    his    campaign    to 
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Flanders.  After  a  silence  of  12  years  Racine, 
at  the  solicitation  of  Mgdame  de  Maintenon, 
added  two  other  pieces  to  the  list  of  his  dramatic 
works— 'Esther>  (1689)  and  'Athalie'  (1691), 
the  latter  often  spoken  of  by  French  critics  as  the 
most  perfect  of  his  works.  They  were  both  in- 
tended for  the  pupils  of  Saint-Cyr,  the  institution 
founded  by  Madame  de  Maintenon.  The  death 
of  Racine  is  said  to  have  been  hastened  by  grief 
at  losing  the  favor  of  the  king.  As  a  dramatist 
Racine  is  usually  considered  the  model  of  the 
classical  or  national  tragic  drama  of  the  French, 
and  in  estimating  his  powers  in  this  field  it  is 
necessary  for  the  critic  to  take  into  account  the 
stiff  conventional  restraints  to  which  that  drama 
is  subjected.  What  Racine  achieved  within  these 
limits  is  extraordinary.  He  added  to  the  con- 
ventional drama  as  he  received  it  a  grace  of 
which  one  would  not  have  deemed  it  capable; 
he  was  greater  as  a  poet  than  as  a  dramaturgist, 
and  wrote  in  a  style  of  finished  perfection  and 
distinction,  developing  French  versification  to 
its  ultimate  of  rhythm  and  dignity.  In  his  re- 
straint, proportion,  balance,  he  is  rightly  regarded 
as  classic.  "Perhaps  it  would  be  no  exaggeration 
to  assert,*  says  Dowden,  "that  grandeur  and 
beauty  are  nowhere  else  so  united  in  French 
dramatic  art  as  in  <Athalie.>  »  Besides  his  dramas 
Racine  wrote  several  stinging  epigrams,  some 
odes  and  hymns,  an  abridgment  of  the  history 
of  Port-Royal,  letters,  and  historical  fragments 
on  the  campaigns  of  Louis  XIV.  Among  his 
letters  are  two  in  reply  to  a  work  of  Nicole  of 
the  Port-Royal,  entitled  <Les-Visionnaires> 
(1666),  in  which  the  author  bitterly  denounces 
poets  and  still  more  dramatic  writers.  The  tone 
of  these  letters  is  severely  sarcastic,  and  nat- 
urally caused  great  offense  to  his  old  friends 
and  masters.  Only  one  of  the  letters  was  pub- 
lished at  the  time  they  were  written,  the  other 
after  his  death.  After  his  retirement  from  the 
theatre  Racine  found  it  easy  to  reconcile  himself 
with  his  old  friends.  Among  the  editions  of 
the  'CEuvres  Poetiques*  of  Racine,  one  of  the 
best  is  that  published  at  Paris  in  three  volumes 
(1801-s),  regarded  as  a  marvel  of  typography. 
An  excellent  edition  of  *CEuvres  Completes' 
was  published  in  1865-73  in  Hachette's  collection 
of  the  'Grand  Ecrivains  de  la  France,*  preceded 
by  an  admirable  essay  on  Racine  and  his  time 
V  Paul  Mesnard.  There  is  an  English  metrical 
translation  by  R  B.  Boswell  (1889-91).  Con- 
sult also  the  study  by  Monceaux  (1892,  in  the 
'Collection  des  Classiques  Populaires' )  ;  Stend- 
hal, 'Racine  et  Victor  Hugo'  (1887);  Sainte 
Beuve,  'Port  RoyaP  (4th  ed.  1878). 

Racine,  Louis,  French  poet  and  critic,  son 
«rf  Jean  Racine  (q.v.)  :  b.  Paris,  France,  2  Nov. 
ijiga;  d.  there  29  Jan.  1763.  He  attained  con- 
siderable attention  as  a  poet  and  critic  though 
manifestly  under  a  disadvantage  as  the  son  of 
so  eminent  a  father.  His  poems  'La  Grace' 
(1720)  and  'La  Religion'  (1742)  were  highly 
praised  and  the  latter  ran  through  60  editions. 
He  wrote  in  prose :  'Reflections  upon  Poetry' ; 
'Memoirs  of  the  Life  of  Racine' ;  and  'Remarks 
on  Racine's  Tragedies.'  His  complete  works 
were  published  in  1808. 

Racine,  Wis.,  city,  county-seat  of  Racine 
County;  on  Lake  Michigan  at  the  mouth  of 
Root  River,  and  on  the  Chicago,  M.  &  St.  P.,  and 
the  Chicago  &  N.  W.  RR's;  about  22  miles 


south  of  Milwaukee  and  65  miles  north  of  Chi- 
cago. It  has  steamboat  connections  with  all  the 
lake  ports,  and  electric  lines  extend  to  all  the 
nearby  towns.  It  is  40  feet  above  the  surface  of 
the  lake,  and  690  feet  above  sea-level.  It  was 
settled  in  1834;  in  1843  was  incorporated  as  a 
village,  and  in  1848  was  chartered  as  a  city. 
Racine  has  a  good  harbor,  one  of  the  best  on 
the  lake.  It  is  the  commercial  and  industrial 
centre  of  a  productive  agricultural  region  about 
midway  between  Milwaukee  and  Kenosha.  The 
chief  manufacturing  establishments  are  knitting 
mills,  machine  shops,  flour  and  lumber  mills, 
carriage  factories,  foundries,  boot  and  shoe  fac- 
tories, tanneries,  valise  and  trunk  factories,  steel 
spring  works,  hosiery  mills,  furniture  factories, 
breweries,  plating  works,  and  woolen  mills.  The 
products  from  other  manufactories  are,  bedding, 
men's  clothing,  paints,  mangles,  fanning  mills, 
windmills,  bicycles,  bits,  sheet  iron,  brass  and 
copper  goods,  iron  specialties,  malted  milk,  chem- 
icals, soap,  and  other  articles.  The  manufactur- 
ing interests  are  increasing;  it  is  (1904)  the 
second  city  in  the  State  in  the  value  of  its  man- 
ufactures. In  ipo3  the  capital  invested  in  man- 
ufactories was  nearly  $18,000,000;  and  the  value 
of  the  output  was  over  $14,000,000.  The  promi- 
nent public  buildings  and  institutions  are,  the 
government  building,  which  cost  originally 
$100,000,  the  county  court-house,  the  municipal 
buildings.  Saint  Luke's  Hospital,  Saint  Mary's 
Hospital,  Taylor  Orphan  Asylum,  and  the 
Dominican  convent.  The  educational  institu- 
tions are  Racine  College  (P.E.),  founded  in 
1852,  the  Racine  Grammar  School  (P.E.),  Saint 
Catharine's  Academy  (RC),  a  public  high 
school,  public  and  parish  schools,  a  public  li- 
brary, which  contains  about  9,000  volumes,  two 
libraries  connected  with  Racine  College,  and  the 
Y.  M.  C.  A.  library. 

The  government  is  administered  under  a 
revised  charter  of  1891,  which  provides  for  a 
mayor,  who  holds  office  two  years,  and  a  counciL 
The  mayor  appoints,  subject  to  die  approval  of 
the  council,  tiie  members  of  the  school  board. 
Pop.   (1910)   38,002. 

Racing.    See  Horse-kaong. 

Rack,  an  instrument  of  torture  in  frequent 
use  in  the  Middle  Ages,  and  down  to  a  compara- 
tively recent  period.  It  is  not  known  to  have 
been  used  in  the  American  colonies  settled  under 
British  rule,  but  it  is  among  the  ancient  instru- 
ments of  torture  preserved  at  Montreal  as  relics 
of  French  rule  in  that  country.  The  rack  con- 
sisted of  a  large,  open,  wooden  frame,  within 
which  the  person  to  be  tortured  was  laid  on  his 
back  on  the  floor,  with  his  wrists  and  ankles 
fastened  by  cords  to  two  rollers  at  the  ends  of 
the  frame.  These  rollers  were  then  drawn  or 
moved  in  opposite  directions  till  the  body  rose 
to  a  level  with  the  frame.  Interrogations  were 
then  put,  and  if  the  prisoner  refused  to  answer, 
or  if  his  answers  were  not  considered  satisfac- 
tory, the  rollers  were  further  moved,  until  at 
last  the  bones  of  the  sufferer  were  forced  from 
their  sockets.  The  rack  was  also  used  simply 
for  purposes  of  punishment,  apart  from  desire 
to  extort  a  confession. 

Rackets,  or  Racquets,  a  game  played  in  a 
prepared  court,  open  or  close,  with  a  small  hard 
ball  and  a  kind  of  bat.  The  bat  is  about  two 
feet  in  length,  about  two  thirds  of  which  forms 
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the  shaft  or  handle,  the  remainder  being  an  oval 
frame  on  which  is  tightly  stretched  a  net-work 
of  cat-gut.  The  part  of  the  shaft  by  which  the 
bat  is  held  is  covered  with  leather  and  ribbed, 
to  enable  the  player  to  grasp  it  firmly.  It  is 
from  this  bat  and  the  net-work,  which  is  its 
principal  feature,  that  the  game  derives  its  name 
(Italian,  racchetta,  for  retichetta,  an  old  dimin- 
utive of  rete,  Latin  and  Italian,  a  net;  French, 
raquette).  The  close,  that  is,  roofed  court,  is 
now  generally  preferred  for  playing  in.  It  is  an 
oblong  rectangular  space,  and  when  of  full  di- 
mensions is  80  feet  long,  40  feet  broad,  and  has 
walls  40  feet  high.  The  players  stand  facing  one 
of  the  narrow  walls,  which  is  called  the  front 
wall.  Two  horizontal  lines  are  drawn  across 
the  front  wall,  one  two  feet  two  inches,  and  the 
other,  the  out  or  service  line,  eight  feet  above 
the  floor.  The  surface  between  the  floor  and 
the  lower  of  these  lines  is  covered  with  wood, 
which  serves  as  a  sounding-board  to  enable  the 
players  to  know  when  it  is  struck  by  the  ball. 

The  game  may  be  played  either  single  or 
double,  that  is,  with  either  one  or  two  persons 
on  each  side.  It  is  decided  by  lot  which  side 
goes  in  first,  and  when  there  is  only  one  player 
on  each  side  the  first  player  assumes  which  side 
of  the  court  he  pleases  (usually  the  right),  while 
the  other  stands  in  the  opposite  corner.  The 
first  player  then  begins  to  ierve,  in  doing 
which  he  must  have  one  foot  in  the  service  box 
of  his  side.  Service  consists  in  striking  the  ball 
with  the  bat  so  as  to  make  it  strike  the  front 
wall  above  the  out  line  without  previously  strik- 
ing any  other  part  of  the  court,  and. then  re- 
bound into  the  opposite  comer  beyond  the  short 
line.  In  rebounding  from  the  front  wall  it  does 
not  matter  whether  the  ball  strikes  either  of  the 
side  walls  or  not  before  it  lights  on  the  floor  in 
the  opposite  corner  of  the  court.  If  the  ball  is 
properly  served  the  second  player  must  strike  it 
before  it  has  made  a  second  bound,  so  that  it 
strikes  the  front  wall  above  the  board;  but  in 
returning  the  ball  in  this  manner  the  player 
may  if  he  likes  first  make  it  strike  either  of  the 
side  walls.  The  player  to  whom  a  ball  is  served 
does  not  require  to  wait  till  the  ball  has  bounded 
from  the  floor  before  he  returns  it.  He  may  if 
he  likes  return  it  before  it  touches  the  floor. 
Such  a  stroke  is  called  a  volley.  The  ball  being 
thus  returned  by  the  second  player,  the  first 
player  returns  the  ball  in  the  same  way,  and  this 
goes  on  until  either  player  fails,  which  may 
happen  in  three  ways,  either  by  the  ball  being 
made  to  hit  the  soundmg-board,  or  being  struck 
into  the  roof  or  gallery,  or  later  than  the  first 
bound.  If  it  is  the  first  player  who  fails,  his 
hand  is  out,  and  it  is  then  the  turn  of  the  sec- 
ond player  to  serve.  If  it  is  the  second  player, 
then  the  first  scores  one  (an  ace),  and  the  first 
continues  to  serve,  but  goes  to  the  opposite  side 
of  the  court.  The  other  details  of  the  game 
must  be  derived  from  the  rules  drawn  up  by 
the  different  racket  clubs. 

Raco'vian  Catechism,  the  catechism  of 
Rakow,  Russia,  where  it  was  originally  printed 
and  published.  It  contained  a  popular  exposi- 
tion of  Socinianism.  There  were  two  such  cate- 
diisms,  a  smaller  and  a  larger,  both  afterward 
published  in  Germany  by  Smalcius,  the  former  in 
1605,  the  latter  in  1608.  In  1652  John  Biddle 
translated  the  larger  of  the  two  into  English. 


Radcli£Fe,  rid'kllf,  Ann  Ward.  EnglUh 
novelist:  b.  Londoi)  9  July  1764;  d.  there  7 
Feb.  1823.  She  was  married  at  23  to  William 
Radcliffe,  afterward  editor  and  proprietor  of 
the  weekly  called  'The  English  Chronicle.'  Her 
first  work  was  'The  Castles  of  Athlin  and  Dun- 
bayne,>  a  Highland  story  (1789).  It  had  little 
success,  but  perhaps  as  much  as  it  deserved 
'A  Sicilian  Romance'  (1790)  is  superior  to  it, 
and  'The  Romance  of  the  Forest'  (1791),  a  still 
further  advance,  was  dranutized  and  translated 
into  French  and  Italian.  Her  master-piece  is 
considered  to  be  'The  Mysteries  of  Udolpho' 
(1794),  which  was  long  very  popular.  The  last 
of  her  novels  published  during  her  life  was 
'The  Italian'  (i797).  dramatized  as  '^The  Itolian 
Monk,*  and  translated  into  French  by  Morel  let. 
A  posthumous  romance,  'Gaston  de  Blondeville,' 
was  edited  by  T.  N.  Talfourd  in  1826,  together 
with  some  poems.  Another  work  of  hers  was 
'A  Journey  through  Holland  and  Germany' 
(1795).  Mrs.  Radcliffe's  novels  were  at  one 
time  very  popular.  She  had  considerable  power 
in  the  description  of  scenery,  and  well  understood 
how  to  excite  and  maintain  the  curiosity  of 
her  readers.  She  was  perfect  mistress  of  the 
mysterious  in  romance  and  the  first  English 
writer  of  note  to  introduce  descriptions  of  scen- 
ery into  fiction.  Consult:  Beers,  'English  Ro- 
manticism'  (1898). 

Radcliffe,  John,  English  physician:  b. 
Wakefield,  1650;  d.  London  I  Nov.  1714.  He 
was  educated  at  Oxford  and  there  began  the 
practice  of  medicine,  but  removing  to  London  in 
1684  soon  established  a  large  practice  which  be 
maintained,  it  is  said,  more  by  his  witty  con- 
versation than  his  medical  skill.  In  t686  he 
became  physician  to  the  Princess  Anne  of  Den- 
mark, and  frequently  attended  William  III.,  after 
his  succession.  His  bluntness  of  speech  lost  to  him 
the  favor  of  Princess  Anne  and  later  of  King  Wil- 
liam, though  he  continued  to  number  many  of  the 
nobility  among  his  patients  and  prescribed  for 
Pope  and  Swift.  His  learning  was  often  depre- 
ciated; but  he  seems  to  have  been  an  acute  ob- 
server of  symptoms  and  his  immense  practice 
gave  him  a  wide  field  for  observation.  By  his 
will  property  was  left  in  trust  for  the  foundation 
of  two  medical  fellowships,  and  for  the  purchase 
of  perpetual  advowsons  for  members  of  Univer- 
sity College.  He  also  left  money  for  the  erec- 
tion of  various  public  buildings,  among  which 
was  £40,000  for  the  public  library  in  Oxford, 
since  called  the  Radcliffe  Library.  From  estates 
left  in  trust  to  the  executors  to  administer  for 
charitable  purposes  according  to  their  judgment 
were  built  the  Radcliffe  Infirmary,  the  Observa- 
tory at  Oxford,  and  enlargements  to  St.  Barthol- 
omew's Hospital.  Later  money  was  granted 
toward  the  buildings  of  the  College  of  Physi- 
cians in  London,  the  Oxford  Lunatic  Asylum 
and  St.  John's  (jhurch,  Wakefield. 

Radcliffe,  England,  in  the  county  of  Lan- 
cashire, seven  miles  northwest  of  Manchester,  on 
the  River  Irwell.  The  ancient  parish  church 
of  St.  Bartholomew  dates  from  the  time  of 
Henry  IV.  There  are  cotton  and  calico  works, 
bleach-fields,  and  extensive  collieries  in  the  vicin- 
ity. 

Radcliffe  College,  a  college  for  the  educa- 
tion of  women,  afliliated  with  Harvard  Univer- 
sity, Cambridge,  Mass.    Its  forerunner  was  the 
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Society  for  the  Collegiate  Instruction  of  Women, 
organized  in  1879  to  provide  systematic  instruc- 
tion for  women  by  professors  and  instructors  in 
Harvard.  This  Society  was  incorporated  three 
years  after  its  organization,  and  its  educational, 
work  proved  so  successful  that  in  1894  it  was 
fonnally  affiliated  with  the  University.  At  that 
time  the  name  of  the  Society  was  changed  to 
Raddiffe  College,  power  to  grant  degrees  was 
conferred,  and  tiie  president  and  fellows  of 
Harvard  University  were  constituted  the  board 
of  visitors  of  Radcliffe,  which  should  have  super- 
vision over  the  administration  of  the  affairs  of 
the  college,  the  granting  of  degrees,  the  ap- 
pointment of  instructors,  etc.  All  diplomas  given 
by  Radcliffe  are  countersigned  by  the  president 
of  Harvard  and  bear  the  University  seal.  Most 
of  the  courses  of  study  are  identical  with  the 
Harvard  courses,  and  graduate  students  are  ad- 
mitted to  some  of  the  graduate  courses  of  the 
University.  The  courses  are  divided  into  three 
groups  in  the  different  branches  of  study: 
(i)  courses  primarily  for  undergraduates;  (2) 
courses  for  graduates  and  undergraduates;  (^) 
courses  primarily  for  graduates.  Courses  in 
Semitic  languages  and  history,  history  and  the- 
ory of  education,  pedagogy,  and  the  history  and 
theory  of  art  and  music,  are  included  in  the 
curriculum.  The  degrees  of  A.B.  and  A.M.  are 
conferred.  There  are  two  fellowships,  one  for 
the  promotion  of  the  study  of  Greek  history, 
literature,  art  and  archaeology  of  the  American 
School  at  Athens,  and  one  for  the  promotion  of 
the  study  of  social  problems  at  a  settlement 
bouse  in  Boston;  there  are  also  eleven  scholar- 
ships. The  college  has  laboratories  of  physics, 
chemistry,  zoology,  and  botany, —  the  library 
numbered  26,000  volumes  in  1910 ;  the  University 
library  and  museums  are  also  opened  to  stu- 
dents of  Radcliffe;  in  1904  a  new  hall  fully 
equipped  with  auditorium,  club  rooms,  etc., 
was  built.  The  students  in  1910  numbered 
485  and  the  faculty  104.  Le  Baron  Russell 
Brigggs  of  Harvard  University  was  appointed 
president  in  1903. 

Radecke,  ra'dS-ke,  Robert,  German  com- 
poser: b.  Dittmannsdorf,  Silesia,  31  Oct.  1830. 
He  was  educated  at  the  Conservatory  of  Leipsic 
and  in  1853  became  musical  director  of  the  Stadt 
Theatre  of  Leipsic.  He  afterward  served  for  a 
year  in  the  army  and  then  settled  in  Berlin  where 
he  engaged  as  second  violin  in  Laub's  quartet 
and  in  1858-63  conducted  choral  and  orchestral 
concerts  with  much  success.  In  1863  he  was 
appointed  musical  director  of  the  Royal  Opera 
and  in  1871  was  made  royal  Kapellmeister  for 
life.  He  was  the  successor  of  Haupt  as  director 
of  the  Royal  Institute  for  Church  Music  in  1891. 
Radecke  excels  as  a  performer  on  pianoforte, 
organ,  and  violin,  but  his  greatest  talent  is 
shown  in  his  compositions,  which  include  about 
100  songs,  the  operetta  <Die  Monkgiiter' ;  over- 
tures, <K6nig  Johann';  *Am  Strande' ;  etc. 

Radegun'da,  Saint,  Prankish  queen:  b. 
Thurinpa,  Germany,  510;  d.  Tours,  France,  13 
Aug.  587.  She  was  the  daughter  of  the  heathen 
Berthar,  king  of  the  Thuringians,  and  was  car- 
ried off  prisoner  when  a  child  after  the  victory 
of  Clothaire,  king  of  the  Franks,  over  her 
father.  She  was  eventually  converted  to  Chris- 
tianity and  married  to  Clothaire  (538).  In  553 
she  took   the  veil,  founded   the  monastery  of 


Sainte  Croix  at  Tours,  and  made  her  dwelling 
there.  Her  life  was  written  by  her  contemporary 
and  friend,  the  famous  poet,  scholar  and  bishop, 
Venantius  Fortunatus  (q.v.).  Consult:  Bus- 
sierre,  'Histoire  de  Sainte  Radegonde'   (1864). 

Radetzky,  ra-det'skS,  Johann  Joseph  Wen> 
sel  Anton  Fritz  Kar^  Count,  Austrian 
military  officer:  b.  Trebnitz,  Bohemia,  2  Jaiu 
1766;  d.  Milan,  Italy,  S  Jan.  1858.  He  joined  the 
Austrian  army  in  1784,  served  in  the  campaigns 
against  the  Turks  in  1788-9,  in  i8op  became 
lieutenant  field-marshal  and  served  with  ability 
at  Aspern  and  Wagram.  After  the  peace  of 
Schonbrunn  he  was  appointed  a  member  of  the 
state  council  of  war.  In  the  war  with  France  he 
fought  at  Kulm  and  Leipsic  in  181 5,  and  in  1831 
was  made  commander  of  the  Austrian  troops  in 
Italy.  He  was  created  field-marshal  in  1836  and 
in  1848-9  he  crushed  the  revolution  in  Venice 
and  Milan.  He  preserved  Lombardy  to  Aus- 
tria, routed  the  army  of  the  Piedmontese  at 
Custozza  and  Novara  in  1849,  concluded  a 
treaty  which  assured  Austrian  supremacy  in 
Italy  for  the  time,  and  governed  the  Austrian 
possessions  there  until  1S58  when  he  resigned. 
Consult:  Troubetskoi,  'Campagnes  du  Comte 
Radetsky  dans  le  Nord  de  I'ltalie  en  1848  et 
1849'  (i860);  Kunz,  <Die  Feldzuge  des  Feld- 
marschalls  Radetsky  in  Oberitalien'  (1890). 

Rad'ford,  WUliam,  American  naval  offi- 
cer: b.  Fincastle,  Va.,  i  March  1808;  d.  Wash- 
ington, D.  C,  8  Jan.  1890.  He  entered  the  navy 
in  1825,  served  in  the  war  with  Mexico,  and 
performed  gallant  service  at  Mazatlan.  When 
the  Civil  War  broke  out  he  was  assigned  to  the 
Cumberland ;  was  promoted  captain  in  July  1862, 
and  commodore  in  April  1863.  During  the  as- 
saults on  Fort  Fisher,  in  1864-5,  he  commanded 
the  New  Ironsides  and  the  ironclad  portion 
of  Porter's  fleet.  He  was  promoted  to  rear- 
admiral  in  July  1866,  was  in  charge  of  the  Euro- 
pean squadron  in  1869  and  was  afterward  on 
duty  in  Washington  until  he  was  retired  in 
March  187a 

Radhanpur,  rad-han-poor',  India,  (i)  chief 
town  of  a  state  in  the  Bombay  presidency  sur- 
rounded by  a  wall  which  encloses  a  fortified 
castle  and  the  residence  of  the  native  prince. 
A  fine  sort  of  saltpeter  is  manufactured  and 
there  is  some  trade  in  cotton,  wheat  and  grain. 
Pop.  14.722-  (2)  The  state  of  Radhanpur  in  the 
northwest  of  Gujerat,  covers  an  area  of  1,150 
square  miles.    Fop.  98,129. 

Ra'dian.     See  Mechanics. 

Radiant  Star,  Order  of  the.  See  Orders 
(Royal)  and  Decorations. 

Radia'ta,  one  of  the  great  divisions  of  the 
animal  kingdom  in  the  classification  of  Cuvier, 
characterized  by  having  the  parts  of  the  body 
arranged  around  a  vertical  axis  like  the  spokes 
around  the  hub  of  a  wheel.  Later,  it  was  shown 
by  Leuckart  that  the  group  was  unnatural,  and 
it  has  been  discarded  for  many  years.  Its  chief 
numbers  are  now  included  in  the  Calenterata  and 
Echinodermata  (q.v.).  As  limited  by  Cuvier  it 
also  embraced  some  of  the  Protozoa,  the  Polysoa, 
some  parasitic  worms,  and  a  few  other  forms. 

Radiation.  By  radiation  is  meant  the 
propagation  of  energy  in  straight  lines  from  a 
radiant  point.  This  radiation  is  in  the  form 
of  vibrations  connected  with  an  ether  which  fills 
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all  space,  both  molecular  and  stellar.  Such  en- 
ergy is  best  known  as  radiant  heat,  and  when 
the  vibrations  are  of  sufficient  rapidity  to  excite 
the  nerves  of  vision,  it  is  called  light.  Such  a 
conception  presupposes  the  origin  of  the  radia- 
tions to  be  the  oscillations  of  the  ultimate  par- 
ticles of  matter.  The  mode  of  propagation  is  a 
wave  motion,  to  and  fro,  across  the  line  of  radia- 
tion. In  sharp  distinction  from  this  was  the 
material  theory  of  heat,  held  by  some  physicists 


Fto.  I. — The  radiant  energy  from  a  traveling  in  straight 
lines  is  intercepted  by  the  aluminum  cross  b,  which 
casts  its  shadow  at  d^ 

previous  to  the  investigations  of  Balfour  Stew- 
art, by  which  "caloric*  or  heat  was  regarded 
as  "imponderable  matter"  stored  up,  or  driven 
from  bodies  by  chemical  or  mechanical  means. 
Strange  to  say,  the  latest  discoveries  in  radia- 
tion, point  back  to  this  long  discarded  theory.  _ 

Radiations  of  Heat  and  Light. —  Physical  sci- 
ence, at  the  opening  of  the  20th  century,  had 
established  the  mutual  relationships  of  heat 
and  light,  (i)  Both  had  been  found  to  be 
propagated  in  straight  lines,  with  a  speed  approx- 
imately of  186,000  miles  per  second.  (2)  The 
laws  of  reflection  and  refraction  were  the  same 
ir  each.  (3)  The  intensity  of  radiant  heat, 
and  that  of  light,  varied  inversely  as  the  square 
of  the  distance.  (4)  Synchronism  of  vibration, 
interference  of  wave  motion,  and  polarization 
were  the  same  in  each,  (s)  They  were  alike 
subject  to  selective  absorption,  and  absorp- 
tion was  equivalent  to  radiation. 

By  means  of  the  spectrum,  the  wave-lengths 
and  frequency  of  vibration  corresponding  to  dif- 
ferent degrees  of  radiant  heat,  liglit,  and  actinic 
power  had  been  ascertained.  For  instance,  we 
know  that,  beginning  at  the  lowest  radiant  heat 
measurable,  we  have  in  the  neighborhood  of 
12.500,000,000  vibrations  per  second,  and  944 
millionths  of  an  inch  as  the  length  of  the  wave. 
As  the  vibrations  become  more  rapid  and  the 
length  of  the  wave  shorter,  radiant  heat  becomes 
luminous  and  is  known  as  light. 

Vibrations  and  Wave-lengths. —  With  a  vi- 
bration period  of  about  344,000,000,000  per  sec- 
ond, and  a  wave-length  of  32  millionths  of  an 
inch,  particles  of  matter  assume  a  dull  red  color. 
From  this  point  on  they  pass  successively 
through  the  colors  of  the  spectrum  —  namely, 
red,  orange,  yellow,  green,  blue,  indigo,  and  vio- 
let, until  the  eye,  by  reason  of  its  physical  limi- 
tations, ceases  to  take  cognizance  of  them.  At 
about  700.000,000,000  vibrations  per  second  and 
a  wave-length  of  16  millionths  of  an  inch,  they 
are  known  as  actinic  or  ultra-violet  rays.  The 
photographic  plate  responds  to  these  rays  up 
to  1,485,000,000,000  vibrations  per  second,  with 
a  wave-length  of  7.95  millionths  of  an  inch,  and 
they  will  produce  fluorescence  up  to  a  period  of 


1,621,000,000,000  vibrations,  with  a  wave-length 
of  7.28  millionths  of  an  inch.  Scientific  inves- 
tigation is  now  largely  confined  to  these  higher 
radiations.  As  a  starting  point,  we  begin  with 
investigations  of  Professor  William  Crookes, 
who  discovered  in  1879  that  the  highly  attenu- 
ated matter  in  a  vacuum  tube,  through  which  the 
discharge  of  an  induction  coil  is  passing,  becomes 
luminous  as  the  exhaustion  of  the  tube  in- 
creases. While  Crookes'  theory  of  a  fourth  state 
of  matter,  known  as  "radiant  matter,*  has  not 
been  wholly  approved  or  disapproved,  it  re- 
mains as  the  basis  of  modern  discoveries  in  radia- 
tion. In  all  highly  exhausted  vacuum  tubes, 
a  small  dark  .space  surrounds  the  negative  elec- 
trode during  the  electric  discharge. 

Radiations  in  Vacuum  Tubes. —  Crookes 
found  that  the  dark  space  increases  in  length 
as  exhaustion  proceeds. 

The  explanation,  according  to  Professor 
Crookes,  is  that  the  molecules  of  attenuated  mat- 
ter travel  over  comparatively  long  spaces  be- 
fore coming  into  contact  with  other  molecules, 
which  by  their  collision  produce  light. 

The  radiant  energy  within  the  tube  travels 
in  straight  lines.  Shadows  are  cast  by  inter- 
cepting objects,  as  in  the  case  of  light.  (See 
Fig.  I.)  Mechanical  motion  can  be  produced 
by  directing  the  radiant  energy  against  a 
light  wheel.  _(See_  Fig.  2.)  Crookes*  radi- 
ometer, a  familiar  piece  of  apparatus  seen  in  op- 
ticians' windows,  operates  on  this  principle  and 
that  of  re-action.  Significant  discoveries  in  this 
connection  followed:  first,  that  the  stream  of 
radiant  energy  could  be  deflected  by  a  magnet; 
second,  that  two  streams  of  radiant  energy  re- 


Fio.  2. — The  stream  of  radiant  matter  from  a  strikei 
the  up^er  vanes  of  the  little  paddle-wheel  b,  and 
causes  it  to  roll  along  the  rails.  If  the  tube  is  in- 
clined, the  force  is  sufficient  to  drive  the  wheel  up 
hilL 

pelled  each  other,  after  the  manner  of  matter 
similarly  electrified :  third,  that  the  stream  of 
radiant  energy,  when  focused  upon  a  metal, 
such  as  irido-platinum,  heated  it  white  hot 
Glass  also  cracked  and  softened  under  its  im- 
pact. 

In  1894,  Lenard,  acting  on  a  hint  from 
Hertz,  constructed  a  window  of  thin  aluminum 
connected  with  the  positive  pole  in  Crookes' 
vacuum  tube,  and  found  that  a  faint  bluish 
glow  extended  through  the  window  into  the  air 
outside,  and  vanished  at  about  two  inches  from 
the  window.  In  this  glow,  uranium  glass,  calc 
spar,  and  a  few  other  substances  became  phos- 
phorescent. The  radiations  passed  through 
screens  of  gold  leaf,  silver  or  aluminum  easily. 
Electrically  charged  bodies  were  found  to  be 
discharged  in  the  glow  outside  of  the  window 
and  even  beyond  its  visible  limits. 

Roentgen  or  "X-rays.'^—  In  1895  Prof.  Roent- 
gen, of  the  University  of  Wurzburg,  discovered 
that  a  Crookes'  tube  covered  with  black  card- 
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board  emitted  rays  which  penetrated  the  glass 
and  cardboard.  He  immediately  investigated 
their  origin  with  a  vacuum  tube  similar  to 
Lenard's,  but  with  a  glass  instead  of  an  alumi- 
nom  window,  and  found  the  source  of  these 
unknown  rays  in  the  window  itself,  where  the 
impact  of  the  radiation  inside  of  the  tube  took 
place.  He  found  that  these  unknown  or  *X- 
rays*  were  not  the  same  as  the  radiation  inside 
of  the  tube.  The  latter  were  deflected  by  a 
magnet,  the  "X-rays"  were  not. 

The  'X-rays*  penetrated  glass,  tin,  alumi- 
num, or,  generally  speaking,  metals  of  low  atomic 
weight,  while  the  radiant  energy  inside  the  tube 
possessed  no  such  penetrating  power.  The  "X- 
rays,*  however,  will  produce  fluorescence  — 
chemical  action,  and  discharge  electrified  bodies 
—  the  same  as  ultra-violet  rays.  They  are  not 
refracted,  nor  rejected,  nor  subject  to  diffrac- 
tion, like  light,  and  Prof.  Alfred  M.  Mayer,  of 
this  country,  has  shown  that  they  are  incapable 
of  polarisation.  These  latter  facts  regarding 
diffraction  and  polarization,  as  well  as  the  non- 
interference of  "X-rays,*  go  to  prove  that  they 
cannot  be  propagated  according  to  the  laws  of 
wave  motion,  hence  the  theory  of  radiant  energy 
assumed  at  the  beginning  of  this  article  finds 
here  an  exception.  In  the  case  of  the  radiant 
energy  within  the  vacuum  tube,  it  seems  evi- 
dent that  the  phenomena  are  the  result  of 
streams  of  electrified  particles  of  residual  mat- 
ter, shot  off  from  the  cathode  in  straight  lines 
perpendicular  to  its  surface.  These  flying  par- 
tides  falling  upon  anything  in  their  path  will 
give  rise  to  "X-rays.*  The  most  important  ap- 
plications of  the  *X-rays*  have  been  in  the 
fields  of  anatomy,  surgery,  and  diagnosis,  where, 
owing  to  their  ability  to  penetrate  animal  tis- 
sues, they  have  been  extensively  used  to  locate 
foreign  bodies,  and  for  the  examination  of  dis- 
located bones  and  abnormal  growths. 

In  i8g6  M.  Henri  Becquerel  discovered  the 
presence  of  invisible  radiations  proceeding  from 
the  salts  of  uranium,  and  later  from  uranium 
itself — which  radiations  penetrated  aluminum 
and  produced  shadow  pictures  somewhat  after 
the  manper  of  "X-rays.*  These  radiations  were 
proved  to  have  their  source  within  the  sub- 
stance of  the  uranium  itself.  This  brings  the 
subject  of  radiation  down  to  the  remarkable 
properties  of  radium,  discovered  by  M.  and 
Mme.  Curie,  of  Paris,  in  1898.    See  Radium. 

J.  R.  Paddock. 
Member  of  the  American  Association  for  the 
Advancement  of  Science. 
Radiation  of  Heat.  See  Heat. 
Rad'ical,  the  name  adopted  by  a  large  sec- 
tion  of  the  Liberal  party  in  Britain,  which  de- 
sires to  have  all  abuses  in  the  government  com- 
pletely rooted  out,  and  a  larger  portion  of  the 
democratic  spirit  infused  into  the  constitution. 
The  immediate  aim  of  Radicals  at  different  times 
has  necessarily  varied  considerably;  and  though 
the  party  is  now  identified  almost  exclusively 
with  political  reform,  the  Radicals  of  the  past 
achieved  their  greatest  success  in  compelling 
attention  to  important  economic  changes  tending 
to  improve  the  condition  of  the  laboring  popula- 
tioa  The  term  is  ap{>lied  in  general  usage 
to  persons  of  extreme  views  in  connection  with 
so-called  political  and  social  reforms. 

Radical,  or  Radicle,  in  chemistry  (and 
particularly  in  organic  chemistry),  a  name  given 


to  certain  molecular  groups  whose  constituent 
atoms  possess  such  relations  and  affinities  that 
the  groups  themselves  persist  and  maintain  their 
integrity,  even  when  the  compounds  in  which 
they  occur  undergo  profound  chemical  change. 
The  following  example  will  illustrate  the  nature 
of  a  radical  more  clearly:  Ordinary  alcohol 
(ethyl  alcohol),  when  free  from  water,  has 
the  chemical  formula  C«H«0.  If  this  be  sat- 
urated with  hydrochloric  acid  gas  in  the  pres- 
ence of  chloride  of  zinc,  a  compound  having 
the  formula  GHjCl  is  formed;  and  by  treating 
the  alcohol  with  iodine  under  proper  conditions, 
an  analogous  compound  having  the  formula 
GHJ  is  obtained.  When  this  last  substance 
is  heated  with  water  and  metallic  zinc,  we  ob- 
tain the  hydrocarbon  gas  ethane,  CiH«.  These 
reactions,  and  others  of  a  similar  nature,  suggest 
that  the  molecular  group  GHj  persists  through 
all  of  these  changes;  and  this  hypothesis  is 
found  to  be  justified  in  every  way.  The  group 
GH«  is  therefore  a  "radical,*  and  to  it  the 
name  "ethyl*  has  been  given.  The  gas  ethane, 
GH«,  is  the  hydride  of  ethyl,  according  to  this 
view,  and  its  formula  may  be  written  GHu-H. 
Similarly,  GH»C1  and  GHJ  are  known,  re- 
spectively, as  ethyl  chloride  and  ethyl  iodide. 
Ethyl  alcohol,  in  the  same  way,  is  regarded  as 
the  hydrate  of  the  radical  ethyl,  and  its  formula 
is  written  GHs.OH.  Ethyl  is  thus  seen  to  be 
a  monovalent  radical  with  a  high  degree  of  sta- 
bility, behaving,  in  its  chemical  relations,  very 
much  like  the  alkali  metals,  potassium  and  so- 
dium. Many  compounds  are  known  in  which 
two  or  more  molecules  of  ethyl  occur,  with  their 
combined  valencies  satisfying  a  single  divalent 
atom  or  radical.  Ordinary  ether,  for  example, 
is  the  oxid  of  ethyl,  its  formula  being  (GH5)30. 
The  analogy  of  this  substance  with  the  oxid  of 
potassium,  KiO,  is  complete. 

If  the  persistence  of  a  radical  were  abso- 
lute, so  that  we  could  never  destroy  the  rad- 
ical by  any  chemical  or  physical  means,  we  ob- 
viously could  not  distinguish  it  from  an  element ; 
and  it  is  quite  possible  that  some  of  the 
bodies  that  we  now  recognize  as  elements  are 
merely  radicals  of  extraordinary  persistence,  but 
which  we  may  some  day  succeed  in  breaking  up 
into  their  constituents.  This  is  pure  specula- 
tion, however,  and  until  we  know  more  about 
the  ultimate  constitution  of  matter,  we  are  to 
regard  a  "radical"  merely  as  a  convenient 
conception,  which  enables  us  to  simplify 
chemical  formulae,  and  to  form  a  clear  general 
view  of  the  analogies  and  chemical  relations 
that  subsist  among  various  chemical  compounds. 
Radicals  may  be  classed  as  "acid*  or  "basic,* 
according  as  they  have  an  acid  or  a  basic  char- 
acter. Thus  the  radical  SO.,  which  occurs  in 
sulphuric  acid  and  in  the  sulphates,  and  which 
is  called  "sulphion,*  is  an  acid  radical,  while 
ethyl,  GHs,  is  basic. 

Among  the  simpler  inorganic  radicals  that 
are  of  frequent  occurrence,  the  following  are 
monovalent:  Hydroxyl  (OH),  the  "nitro* 
group  (NOj),  the  "nitroso"  group  (NO),  the 
"amido*  group  (NHj),  and  cyanogen  (CN). 
The  following  are  divalent:  Sulphion  (SO«), 
sulphuryl  (SOj),  the  "imido*  group  (NH),  and 
the  "thionyl*  group  (SO).  In  organic  chemistry 
many  radicals  are  recognized.  The  commoner 
basic   radicals  of  the  fatty  series  may  be  re- 
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garded  as  derived  {rom  the  saturated  hydrocar- 
bons (or  paraffins)  by  the  removal  of  one  or 
more  atoms  of  hydrogen.  Thus  we  have  the 
following  series,  which  are  derived  in  the  man- 
ner described,  the  radicals  in  each  column  being 
obtained  from  the  paraffin  at  the  head  of  that 
column  by  the  removal  of  hydrogen  atoms : 


CH. 

Methane 

CH. 
Hetbyl 

CH, 
Methylene 

Methcnyl 

(Carbon) 


C,H. 

Ethane 

C.H. 

Ethylene 

Ethenyl 
C,H, 
Ethine 


C.H. 

Prorane 

C»Ht 

Propylene 
Propenyl 

cSt. 

Propine 


C.Hu 
Butane 

Butylene 
C.Ht 

Butcnyl 
C.H, 

Butine 


C.Hu 
Pentane 

C^n 

Pentyl 

^Hio 
Pentylene 

^"*    . 
Pentenyl 

^CH. 

Penttne 


The  names  here  assigned  to  the  radicals  are 
due  to  Hofmann,  and  the  system  in  accordance 
with  which  they  are  formed  will  be  sufficiently 
evident,  without  further  explanation.  Hof- 
mann's  names  are  now  commonly  adopted,  but 
some  of  the  foregoing  radicals  are  still  known 
by  other  names  also.  Thus  Hofmann's 
•ethenyl*  is  often  called  'vinyl*;  and,  similarly, 
his  'propenyl,'  'butenyl,'  'ethine,"  "propine," 
and  "butme"  are  respectively  known  as  "glyc- 
eryl," "crotyl,"  "acetylene,"  'allylene,"  and 
•crotonylene." 

The  radicals  tabulated  above,  and  which  are 
iii  constant  occurrence  in  organic  chemistry, 
contain  only  hydrogen  and  oxygen.  Many  or- 
ganic radicals  are  known,  however,  which  con- 
tain _  other  elements  also.  The  first  oxygen- 
bearing  group  to  be  reco^ized  as  a  radical  was 
"benzoyl,"  GHtCO,  which  occurs  in  benzoic 
acid,  and  in  many  other  compounds  that  are  re- 
lated to  the  oil  of  bitter  almonds.  This  radical 
was  recognized  by  Liebig  and  Wohler,  in  1832. 
Many  such  radicals  are  now  recognized,  especial- 
ly in  the  organic  acids  and  their  derivatives.  As 
an  example,  "acetyl"  may  be  cited.  This  has 
the  composition  CsHiO,  and  acetic  acid, 
CHaO.OH,  is  its  hydrate. 

Many  of  the  radicals  are  not  capable  of  in- 
dependent existence,  and  hence  cannot  be  iso- 
lated. Others  may  be  obtained  in  the  free 
state,  or  in  the  form  of  a  compound  in  which 
two  similar  radical  groups  are  united  to  each 
other.  When  methyl  iodide  is  heated  with  me- 
tillic  zinc,  the  iodine  is  taken  up  by  the  zinc, 
and  the  methyl  radical,  CHa,  is  liberated.  It  is 
not  obtained  in  the  form  of  methyl,  however, 
for  at  the  moment  of  its  liberation  two  of  the 
radicals  combine  to  form  a  molecule  of  ethane, 
CiH«.  Ethane,  therefore,  may  be  regarded  as 
«di-methyl,"  having  the  formula  CH.  —  CH.,  or 
as  "ethyl  hydride,"  having  the  formula  C.H..H. 
It  is  convenient  to  regard  it  from  one  of  these 
points  of  view  for  some  purposes,  and  from  the 
other  for  other  purposes.  A  radical  of  the  series 
tabulated  above  can  exist  in  the  free  state,  save 
for  a  slight  change  in  its  internal  linkage,  pro- 
vided its  valency  is  an  even  number,  and  the 
free  bonds  belong  to  adjacent  carbon  atoms. 
Ethylene,  for  example,  has  the  formula  CiHi. 
When  it  exists  as  a  radical,  in  combination  with 
other  atoms,  it  is  divalent,  and  has  the  structure 
— CH, 

t  ;  the  two  carbon  atoms  being  connected 
— CHt 

by  one  internal  bond,  while  each  carbon  atom 
also  has  one  bond  which  is  satisfied  by  the  ex- 


ternal atoms  with  which  the  radical  is  coui> 
bined.  When  the  ethylene  exists  as  a  free 
hydrocarbon,  the  two  free  bonds  shown  in  the 
foregoing  rational  formula  satisfy  each  other, 
and  the  constitution  of  free  ethylene  therefore 

CH, 
is  II      . 

CH. 

The  idea  of  a  compound  radical  is  due  tc 
Lavoisier;  and  the  conception,  although  its  val- 
idity was  earnestly  disputed  for  some  years,  has 
been  of  great  importance  in  the  development  of 
chemistry.  The  definition  of  a  radical,  as  given 
by  Liebig  in  1838  in  his  discussion  of  cyanogen, 
holds  good  at  the  present  day.  He  said:  'We 
call  cyanogen  a  radical  because  (i)  it  is  the  in- 
variable constituent  in  a  series  of  compounds; 
(2)  because  it  can  be  replaced  in  these  com- 
pounds by  other  simple  bodies;  (3)  because  in 
its  compounds  with  a  simple  body  the  latter  can 
be  replaced  by  equivalents  of  other  simple 
bodies."  At  least  two  of  these  three  character- 
istics must  be  fulfilled  by  a  group  of  atoms, 
before  that  group  can  be  regarded  as  a  "radical.* 

Consult  Hjelt,  'General  Organic  Chemistry* ; 
Meyer,  'Modem  Theories  of  Chemistry.* 
A.  D.  RisTEEN,  Ph.D., 

Editorial  Staff,  ^Encyclopedia  Americana? 

Radiguet,  Mazimilien  Ren£,  French  ex- 
plorer: b.  Landerneau,  Finisterre,  17  Feb.  1816: 
d.  1892.  He  was  educated  in  the  School  of 
Fine  Arts  at  Paris,  and  in  1838  became  secretary 
to  Admiral  Charles  Baudin  and  Count  de  Las 
Casas,  on  a  mission  that  had  been  sent  to  Haiti 
to  negotiate  with  the  government  of  that  coun- 
try for  the  payment  of  an  indemnity  to  the  de- 
scendants of  the  French  citizens  that  had  been 
murdered  during  the  troubles  of  1798-1803.  His 
influence  was  of  great  value  in  bringing  the 
negotiations  to  a  speedy  conclusion,  several 
times  preventing  the  impatient  admiral  from 
bombarding  Cape  Haytien.  He  was  afterward 
secretary  to  Admiral  Du  Petit-Thouars,  1841-5, 
and  traveled  through  South  America  and  the 
Marquesas  Islands,  and  afterward  devoted  him- 
self to  literary  labors.  Among  other  works  he 
has  published  'Souvenirs  de  I'Amerique  Es- 
pag^ole:  Chile,  Perou,  Bresil'  (1856;  revised 
ed.  1874). 

Radioactivity.  Although  only  nine  years 
have  elapsed  since  Becquerel  (1896)  discovered 
that  uranium  possessed  the  property  of  spon- 
taneously and  continuously  emittmg  penetrating 
rays,  capable  of  passing  through  bodies  opaque 
to  ordinarjr  light,  our  knowledge  of  the  subject 
of  radioactivity  has  increased  with  great  rapidity 
and  a  very  large  mass  of  experimental  facts  has 
now  been  accumulated.  Only  a  very  brief  ac- 
count of  the  remarkable  properties  possessed 
by  the  radioactive  bodies  is  possible  in  tiiis  short 
article. 

Shortly  after  the  discovery  of  this  property 
in  uranium,  Mme.  Curie  and  Schmidt  independ- 
ently found  that  the  heavy  element  thorium, 
which  is  used  in  the  manufacture  of  Welsbach 
mantles,  was  also  radioactive  and  to  about  the 
same  degree  as  uranium.  The  latter  substance 
is  commercially^  obtained  from  the  mineral 
pitchblende  and  in  an  examination  of  the  radio- 
active properties  of  this  mineral,  Mme.  Curie 
was  led  to  the  conclusion  that  other  and  more 


Digitized  by 


Google 


M 
U 

W 

> 

H 
U 
< 
O 


(Hi 


H 
O 

O 

<; 


Q 

< 

OS 


Digitized  by 


Google 


Digitized  by 


Google 


RADIOACTIVITY 


radioactive  substances  must  be  present  in  it. 
By  an  admirable  piece  of  chemical  research, 
Mme.  and  P.  Curie  succeeded  in  separating  from 
it  two  new  very  active  substances  which  were 
called  radium  and  polonium.  The  substance 
radium  was  well  named  as,  in  the  pure  state, 
it  gives  out  radiations  about  two  million  times 
as  intense  as  uranium.  Polonium  has  not  yet 
been  chemically  isolated.  It  differs  from  radium 
in  losing  its  activity  with  the  time.  Several 
years  after  separation,  the  activity  has  dimin- 
ished gradually  to  a  small  fraction  of  its  original 
value. 

Another  substance  called  radio-tellurium  was 
separated  from  pitchblende  by  Marckwald.  It 
has  radioactive  properties  similar  to  polonium, 
and  probably  contains  the  same  radioactive  con- 
stituent. In  addition  to  these  bodies,  Debierne 
and  Giesel  independently  discovered  another 
very  active  substance  called  actinium,  while 
Hofmann  found  that  lead  separated  from  pitch- 
blende was  very  active  and  called  the  radioactive 
substance  present  in  it  'radio-lead."  With  the 
exception  of  radium,  none  of  these  bodies  have 
been  chemically  isolated.  Actinium  (or  emani- 
wn,  as  it  is  termed  by  Giesel,)  will  probably 
prove  to  be  an  element  of  activity  comparable 
with  that  of  radium. 

The  radiations  from  these  substances  are  in- 
visible to  the  eye,  but  possess  the  properties 
of  acting  on  a  photographic  plate  and  discharg- 
ing an  electrified  poSy.  The  rays  from  a  very 
active  substance  like  radium  cause  many  phos- 
phorescent substances  to  become  luminous.  An 
ordinary  X-ray  screen,  crystalline  zinc  sulphide 
and  the  minerals  willemite  and  kunzite  glow 
brightly  when  exposed  to  radium  rays.  A  pho- 
tographic plate  is  rapidly  affected  by  bringing 
near  a  few  milligrams  of  radium  bromide,  and 
an  electroscope  quickly  loses  its  charge. 

The  radiations  from  the  active  bodies  have 
been  shown  to  consist  of  three  distinct  kinds, 
known  as  o,  ^,  and  7  rays.  Unlike  ordinary 
light-waves,  the  o  and  P  rays  consist  of  a  flight 
of  charged  particles  projected  with  enormous 
velocity.  They  differ  from  ordinary  light,  in- 
asmuch as  pencil  of  these  rays  is  deflected  by 
a  magnetic  and  electric  field.  These  properties 
of  the  radiations  have  allowed  us  to  determine 
the  size  of  the  particle  and  its  velocity  of  pro- 
jection. Rutherford  found  that  the  «  rays  con- 
sisted of  atoms  of  matter  carrying  a  positive 
charge  and  moving  with  a  velocity  ofabout  20,000 
miles  a  second.  The  o  rays  are  readily  stopped 
by  matter,  being  absorbed  by  a  few  centimetres 
of  air  and  by  a  sheet  of  ordinary  note  paper. 
The  P  particles,  on  the  other  hand,  are  far  more 
penetrating  and  pass  through  several  millimetres 
of  aluminum  or  iron.  The  P  particles  differ 
from  the  a  particles  in  carrying  a  negative  charge 
and  in  their  much  greater  velocity  of  projection. 
Some  of  them  move  with  a  velocity  of  over 
170,000  miles  per  second — a  speed  very  nearly 
equal  to  that  of  light.  The  P  particle  has  been 
found  by  Becquerel  and  Kaufmann  to  be  iden- 
tical with  the  cathode  particle  produced  by  a 
discharge  in  a  vacuum  tube. '  It  has  the  smallest 
size  of  any  body  known  to  science,  for  its  mass 
IS  onlj  about  i-iooo  of  that  of  the  atom  of 
hydrogen.  The  relative  sizes  and  velocities  of 
tte  o  and  P  particles  are  diagrammatically  shown 
ra  Fig.  I.  The  relative  energies  of  motion  of 
the  particles  are  also  shown. 


The  y  rays  are  of  an  extraordinarily  pene- 
trating character,  readily  passing  through  sev- 
eral inches  of  iron  or  lead  and  several  feet  of 
water.  They  are  not  deflected  by  a  magnetic 
or  electric  field  and  are  believed  to  be  a  type 
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of  very  penetrating  X-rays.  The  latter  are  be- 
lieved to  consist  of  pulses  in  the  ether,  akin  in 
some  respects  to  the  very  short  waves  of  ultra- 
violet light. 

If  a  magnetic  field  is  applied  to  a  pencil  of 
rays  from  radium,  the  rays  are  sorted  out  into 
the  three  kinds.  This  is  shown  in  Fig.  2,  where 
the  magnetic  field  is  applied  at  right  angles  to 
the  plane  of  the  paper.  The  o  particles  are  bent 
to  the  left,  the  P  to  the  right,  while  the  T  rays 
proceed  in  a  straight  line  without  deviation. 
Compared  with  the  P  rays,  the  amount  of  bend- 
ing of  the  •  rays  is  much  exaggerated  in  the 
figure,  for  a  very  strong  magnetic  field  is  re- 
quired to  appreciably  deflect  the  latter.  The  P 
rays  consist  of  particles  projected  with  different 
velocities,  so  that  some  are  more  easily  bent  by 
a  magnetic  field  than  others.  This  is  shown  in 
the  figure. 


Fio.  2. 

The  expulsion  of  o  and  P  particles  from  the 
atoms  of  the  radioactive  bodies  appears  to  re- 
sult from  an  explosion  in  some  of  the  atoms 
of  these  substances.  About  two  hundred  thou- 
sand million  of  these  o  particles  are  expelled 
from  one  gram  of  radium  bromide  every  second ; 
and  yet  the  number  of  atoms  in  a  gram  of  ra- 
dium is  so  enormous  that  this  rate  of  expulsion 
can    continue    for    several .  years    without    anv 
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sensible  alteration  or  diminution  dI   he  quantity 
of  radium. 

The  most  important  property  of  the  a,  /3,  and 
7  rays  is  their  power  of  discharging  an  electri- 
fied body,  and  this  property  has  been  utilized 
as   a   means   of  quantitative   measurements  of 


Fio.  3. 

the  radiations.  The  ordinary  gold  leaf  electro- 
scope, such  as  is  shown  in  ¥\g.  3,  can  be  used 
to  measure  radiations  of  extremely  small  in- 
tensity. A  simple  gold  leaf  is  attached  to  a 
metal  rod  passing  through  an  insulating  cork 
of  sulphur  or  ebonite.  On  giving  a  charge  to 
this  rod,  the  gold  leaf  diverges  and,  under  or- 
dinary conditions,  the  gold  leaf  collapses  very 
slowly.  If,  however,  a  radioactive  substance  is 
brought  near  it,  the  charge  on  the  system  is 
dissipated  and  the  gold  leaf  rapidly  collapses. 

The  radiations  produce  a  large  number  of 
positively  and  negatively  electrified  particles  or 
ions,  as  they  are  called,  from  the  neutral  gas. 
If  the  electroscope  is  charged  positively,  for 
example,  the  negative  ions  are  drawn  into  it  and 
dissipate  its  charge.  Under  suitable  conditions, 
the  rate  of  movement  of  the  gold  leaf  is  a  mea- 
sure of  the  intensity  of  the  radiations.  A  modi- 
fied form  of  gold  leaf  electroscope  is  capable  of 
detecting  the  presence  of  an  extraordinarily 
small  quantity  of  radioactive  matter.  One 
millionth  of  a  gram  of  radium  bromide  causes 
the  gold  leaf  to  collapse  in  a  few  seconds,  and, 
with  care,  the  effect  of  one  million  millionth 
of  a  gram  can  be  accurately  determined.  As 
a  means  of  detection  of  radioactive  matter  in 
small  quantity,  the  electroscope  far  transcends 
in  delicacy  even  the  spectroscope.  The  ordi- 
nary quadrant  electrometer  is  also  a  very  con- 
venient instrument  for  measuring  the  small 
ionization  produced  by  the  radiations  in  the  air 
or  other  gas  through  which  they  pass. 

In  addition  to  their  power  of  giving  out  the 
three  kinds  of  rays,  radium,  thorium,  and  actin- 
ium also  possess  another  very  remarkable  prop- 
erty Elach  of  these  substances  continuously 
gives  off  into  the  air  a  minute  quantity  of  gas, 
which  is  itself  radioactive.  This  "emanation," 
first    discovered    by    Rutherford    in    thorium, 


gradually  diffuses  from  the  radioactive  body 
into  the  surrounding  gas  and  can  be  carried 
away  with  a  current  of  air.  The  "emanations,* 
however,  only  keep  their  power  of  radiating  for 
a  short  time. 

The  activity  of  the  emanation  decreases  in 
a  geometrical  progression  with  the  time;  the 
emanation  from  thorium  loses  half  of  its  activ- 
ity in  one  minute;  from  radium  in  four  days; 
and  from  actinium  in  four  seconds. 

The  amount  of  emanation  obtained  from 
these  substances  is  a  maximum  when  in  solu- 
tion; in  a  solid  state  only  a  fraction  of  the 
emanation  produced  in  the  substance  is  able  to 
escape  from  it. 

These  emanations  have  been  found  to  possess 
all  the  properties  of  radioactive  gases  mixed  in 
minute  quantity  with  the  air.  The  emanations 
of  thorium  and  radium  behave  like  heavy  gases 
and  are  chemically  inert  like  the  recently  dis- 
covered members  of  the  argon-helium  family. 
The  emanations  can  be  removed  from  the  air  by 
the  action  of  extreme  cold.  The  emanation  of 
thorium  condenses  at  —120°  C,  and  that  from 
radium  at  — 150°  C.  This  property  of  condensa- 
tion of  the  emanation  from  a  very  active  sub- 
stance like  radium  can  readily  be  followed  by 
the  eye.  The  emanation  released  from  radium 
IS  stored  with  air  in  a  small  reservoir  (Fig.  4). 
It  is  slowly  passed  through  a  U  tube  of  glass, 
filled  with  fragments  of  the  phosphorescent  min- 
eral willemite.  The  tube  is  immersed  in  a  ves- 
sel filled  with  liquid  air.  The  emanation  con- 
denses in  the  tube  immediately  below  the  level 
of  the  liquid  air,  and  the  radiations  from  the 
condensed  emanation  cause  the  willemite  to  be- 
come luminous.  On  removal  of  the  tube  and 
closing  the  ends,  th,;  emanation,  after  some  time, 
is  again  volatilized  and  distributes  itself  through- 
out   the    tube,    causing    a    uniform    luminosity 
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throughout  it.  With  a  large  quantity  of  radium 
emanation,  such  an  experiment  is  extremely 
striking. 

Ramsay  and  Soddy  have  succeeded  in  isolat- 
ing the  emanation  of  radium,  and  found  that  the 
maximum  volume  to  be  obtained  from  one  gram 
of  that  substance  was  only  one  cubic  millimetre 
at  standard  pressure  and  temperature.  This  gas 
is  brilliantly  luminous  and  rapidly  blackens  the 
tube  containing  it.  The  emanation  has  a  definite 
spectrum  of  bright  lines,  similar  in  general 
character  to  that  observed  for  the  inert  gases 
argon  or  helium. 

Curie  and  Laborde  first  observed  the  striking 
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fact  that  radium  kept  itself  continuously  at  a 
temperature  several  degrees  higher  than  the 
surrounding  air.  The  radium  is  continuously 
emitting  heat  at  the  rate  of  loo  gram  calorics 
per  hour;  that  is,  it  would  heat  its  own 
weight  of  water  through  loo"  C.  in  one  hour. 
Rutherford  and  Barnes  showed  that  the  greater 
part  of  the  heating  effect  of  radium  was  not  due 
directly  to  the  radium  itself,  but  to  the  emana- 
tion continuously  produced  from  it.  This  em- 
anation was  separated  from  the  radium,  and 
condensed  in  a  small  glass  tube  immersed  in 
liquid  air.  The  heating  effect  of  the  minute 
quantity  of  emanation  thus  obtained  was  found 
to  be  three  quarters  of  that  originally  possessed 
by  the  radium.  Compared  with  its  weight,  the 
radium  emanation  emits  a  quantity  of  energy 
more  than  a  million  times  greater  than  that 
released  in  the  most  violent  chemical  reaction. 
The  heating  effect  of  the  emanation  is  not, 
however,  permanent,  but  dies  away  with  the 
time  at  the  same  rate  as  it  loses  its  activity; 
that  is,  it  falls  to  half  value  in  about  four  days. 

If  a  cubic  centimetre  of  the  emanation  were 
collected  in  a  glass  tube,  it  would  probably  give 
off  sufficient  heat  to  melt  down  the  walls  of 
the  tube.  It  can  readily  be  deduced  that  one 
poimd  weight  of  the  emanation,  after  its  sep- 
aration from  radium,  would  emit  energy  at  the 
rate  of  10,000  horse-power  and,  during  the  time 
that  its  activity  lasts,  would  emit  an  amount  of 
energy  corresponding  to  60.000  horse-power  days. 
The  heating  effects  of  radium  have  been  found 
to  be  directly  due  to  the  expulsion  of  «  par- 
ticles from  its  mass.  Each  of  these  particles  is 
projected  with  such  a  great  velocity  that  it  has 
considerable  energy  of  motion,  which  is  trans- 
formed into  heat  when  it  strikes  a  body.  These 
«  particles  are  easily  stopped  by  matter  and,  in 
a  mass  of  radium,  most  of  the  «  particles  pro- 
jected throughout  its  volume  are  not  able  to 
escape,  but  are  stopped  by  the  radium  itself. 
Radium  is  thus  heated  by  the  unceasing  and 
vigorous  self-bombardment  by  the  a  particles 
shot  out  from_  its  own  mass.  The  heating  effect 
of  the  emanation,  in  a  similar  way,  is  due  to  the 
energy  of  motion  possessed  by  the  «  particles 
expelled  from  it. 

The  emanations  all  show  another  very  strik- 
ing property.  If  the  emanation  is  drawn  through 
a  tube,  the  surface  of  the  tube  becomes  coated 
with  an  invisible  active  deposit.  This  deposit 
can  be  dissolved  in  acids,  and  after  evaporation 
of  the  solvent,  remains  behind  on  the  dish.  After 
removal  of  the  emanation,  the  deposit  gradually 
loses  its  activity  but  at  a  different  rate  from 
the  emanation  itself.  This  "excited*  or  "in- 
duced" activity,  as  it  is  termed,  is  due  to  radio- 
active matter  which  arises  from  the  decomposi- 
tion of  the  emanation.  The  excited  activity  of 
thorium  falls  to  half  value  in  11  hours,  that  of 
radium  in  about  30  minutes,  and  that  of  actm- 
ium  in  36  minutes. 

Considerable  light  was  thrown  on  radio- 
active phenomena  by  some  experiments  of 
Rutherford  and  Soddy  that  will  now  be  consid- 
ered. It  was  found  that  an  intensely  active 
substance  called  thorium  X  could  be  separated 
by  a  single  cheinical  process  from  thorium.  If 
some  thorium  nitrate  is  dissolved  in  water  and 
ammonia  added,  the  thorium  is  precipitated. 
If  the  ammonia  solution  is  then  evaporated  and 
ignited,  a  very  active  residue  is  obtained,  sev- 


eral thousand  times  more  active,  weight  for 
weight,  than  thorium  itself.  The  thorium  itself 
is  at  the  same  time  deprived  of  more  than  half 
of  its  original  activity.  A  very  interesting  re- 
sult is  then  observed.  The  activity  of  this  resi- 
due thorium  X  is  found  not  to  be  permanent 
but  to  decay  according  to  a  geometrical  pro- 
gression with  the  time,  falling  to  half  value  in 
four  days  At  the  end  of  a  tnonth,  the  activity 
is  less  than  1  per  cent  of  the  initial  value.  At 
the  same  time,  the  precipitated  thorium  regains 
its  lost  activity,  such  that  the  sum  of  the  activ- 
ity of  the  thorium  and  thorium  X  together  is 
always  the  same,  and  equal  to  that  of  the  orig- 
inal thorium  before  chemical  treatment.  At  the 
end  of  a  month's  interval,  the  thorium  has 
nearly  recovered  its  old  value,  and  a  new  quan- 
tity of  thorium  X  can  then  be  obtained  by  the 
same  chemical  operation.  This  process  can  be 
continued  indefinitely  provided  sufficient  in- 
terval _  is  allowed  to  elapse  between  each  pre- 
cipitation for  the  thorium  to  regain  its  activity. 
These  results  are  very  simply  and  fully  ex- 
plained on  the  following  hypothesis.  A  small 
fraction  of  the  thorium  atoms  every  second  be- 
comes unstable  and  breaks  up  with  explosive 
violence,  an  «  particle  being  projected  during 
the  process,  .^fter  the  expulsion  of  an  «  par- 
ticle, the  residue  of  the  thorium  atom  is  lighter 
than  before  and  becomes  the  atom  of  the  new 
substance,  thorium  X.  This  substance  is  again 
unstable  and  breaks  up  with  the  expulsion  of 
o  particles,  half  of  the  matter  breaking  up  in 
four  days.  In  ordinary  thorium,  there  are  thus 
two  opposing  processes  at  work.  The  substance 
thorium  X  is  produced  at  a  constant  rate  by  the 
disintegration  of  some  of  the  thorium  atoms, 
and  at  the  same  time  this  thorium  X  breaks 
up  and  changes  into  another  substance.  A 
steady  state  will  obviously  be  reached  when  the 
number  of  atoms  of  thorium  X,  which  are  pro- 
duced per  second,  is  equal  to  the  number  of 
atoms  of  thorium  X  which  break  up  per  second. 
The_  constant  radioactivity  of  thorium  may  thus 
be  likened  to  the  constant  population  of  a  coun- 
try, where  the  number  of  births  is  equal  to  the 
number  of  deaths. 

It  has  been  found  experimentally  that  the 
property  possessed  by  thorium  of  giving  off  an 
emanation  belongs  not  directly  to  the  thorium 
but  to  its  product,  thorium  X.  The  amount  of 
the  emanation  is  always  proportional  to  the 
amount  of  thorium  X  present,  and  thorium 
freed  from  thorium  X  does  not  emit  any  emana- 
tion. This  shows  that  thorium  X  is  the  parent 
of  the  emanation.  According  to  the  disintegra- 
tion theory,  advanced  by  Rutherford  and  Soddy, 
the  atom  of  the  emanation  arises  as  a  result  of 
the  expulsion  of  a  particle  from  the  atom  of 
thorium  X.  In  a  similar  way  it  has  been  shown 
that  the  emanation  is  transformed  into  the  active 
deposit  which  has  been  found  to  consist  of  two 
distinct  substances  called  thorium  A  and  thorium 
B.  The  former  does  not  give  out  rays  at  all,  and 
is  half  transformed  in  11  hours.  It  changes  into 
the  substance  thorium  B,  which  gives  out  a,  p, 
and  y  rays,  and  is  half  transformed  in  55  min- 
utes. The  active  deposit  usually  consists  of 
thorium  A  and  B  together.  These  two  constitu- 
ents can  be  separated  from  one  another  by  elec- 
trolysis, or  the  same  may  be  done  by  utilizing 
the  differences  in  their  volatility  when  subjected 
to  heat. 
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These  'rayless*  products,  of  which  there  are 
now  several  examples,  are  of  great  interest. 
These  substances  are  transformed  without  the  ap- 
pearance of  any  noticeable  radiation.  This  may 
be  the  result  either  of  a  rearrangement  of  the 
parts  of  an  atom,  or  may  be  due  to  the  fact  that 
the  a  particle  is  not  released  with  sufficient 
velocity  to  produce  ions  in  thegas.  It  is  inter- 
esting to  note  that  the  chemical  and  physical 
properties  of  a  rayless  product  can  be  determined 
Dy  observing  its  effect  on  the  succeeding  product 
which  emits  rays.  Thus  we  can  learn  the  prop- 
erties of  a  substance  which  we  are  unable  to 
directly  observe  either  by  its  weight  or  its  radia- 
tions. 


and  the  radiations  which  accompany  its  trans* 
formation  are  also  added. 

It  will  be  seen  that  seven  distinct  transforma- 
tion products  have  been  found  in  radium.  The 
active  deposit  of  rapid  change  arising  from  the 
emanation  consists  of  three  substances,  called 
radium  A,  B,  and  C,  which  are  half  transformed 
in  3,  21,  and  28  minutes,  respectively.  After 
these  products  have  _  undergone  transformation, 
a  residue  of  very  slight  activity  remains.  The 
properties  of  this  residue  have  been  analyzed 
by  Rutherford,  who  has  shown  that  it  breaks 
up  through  three  successive  stages,  called  radium 
D.  E  and  F.  The  substance  radium  D  does  not 
give  out  rays  itself,  and  is  transformed  very 
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The  process  of  analysis  which  has  been  ap- 
plied to  thorium  has  been  applied  with  equal 
success  to  uranium,  radium,  and  actinium.  Sir 
William  Crookes  found  that  uranium  has  a 
product  called  uranium  X,  which  is  half  trans- 
formed in  22  days  and  gives  out  only  P  and  7 
rays.  The  product  actinium  X  was  _  recently 
discovered  by  Godlewski.  The  radioactive  prop- 
erties of  actinium  are  very  similar,  as  will  be 
seen  from  their  stages  of  transformation  given 
later.  It  is  impossible  in  this  short  article  to 
discuss  in  detail  the  experiments  by  which  the 
presence  and  properties  of  these  series  of  prod- 
ucts, resulting  from  the  transformation  of  the 
radio-elements,  have  been  determined.  The 
conclusions  arrived  at  are  shown  diagrammat- 
ically  in  Fig.  S-  The  time  for  each  product  to  be 
half  transformed   is  placed  below   the  product. 


slowly  —  about  half  valre  in  40  years.  The  ex- 
amination of  this  residue  has  brought  to  light 
the  very  important  fact  that  radio-tellurium,  and 
probably  also  polonium,  are  products  of  the 
disintegration  of  radium.  _  The  product  radium 
F  is  identical  with  the  radio-tellurium  of  Marck- 
wald,  for  their  chemical  and  physical  properties 
are  the  same,  and  both  lose  their  activity  at  the 
same  rate.  It  has  also  been  shown  that  radium 
D  is  probably  the  primary  substance,  which 
causes  the  activity  observed  in  the  radio-lead 
of  Hofmann.  The  active  substances  present  in 
polonium,  radio-tellurium,  and  radio-lead  are 
thus  proved  to  be  members  of  the  radium  family. 
The  products  obtained  from  the  radio-ele- 
ments all  possess  .some  distinctive  physical  and 
chemical  properties,  which  distinguish  them  not 
only   from   other   products   but  also   from   the 
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parent  element  For  example,  radium  —  a  solid 
substance  widi  chemical  properties  closely  allied 
to  barium  —  is  transformed  into  a  gaseous  sub- 
stance, the  radium  emanation.  The  emanation 
in  turn  is  transformed  into  a  solid.  Each  of 
these  products  must  be  considered  a  distinct 
chemical  substance.  They  differ  from  the  ordi- 
nary chemical  elements  in  the  fact  that  they  are 
unstable  and  undergo  transformation  into  other 
or  new  kinds  of  matter.  On  account  of  their 
very  limited  life,  these  products  exist  in  very 
minute  quantity,  and  it  is  only  in  the  case  of  a 
comparatively  slowly  changing  product  like  the 
radium  emanation  that  a  sufficient  amount  can 
be  obtained  to  measure.  There  is  no  doubt, 
however,  that  both  radium  D  and  F  will  ulti- 
mately be  obtained  in  sufficient  quantity  to  ob- 
tain Uieir  spectrum  and  chemical  constants. 

In  the  radio-elements,  we  are  witnessing  the 
transformation  of  matter  through  a  series  of 
successive  stages.  The  products  represent  the 
baiting  places  where  the  matter  is  able  to  exist 
a  short  time  before  it  breaks  down  into  new 
forms.  This  process  of  transformation  is  spon- 
taneous and,  as  far  as  observation  has  at  present 
gone,  cannot  be  hastened  or  retarded  by  any 
physical  or  chemical  agencies. 

Since  the  radio-elements  are  steadily  being 
transformed,  the  original  matter  must  slowly 
disappear  and  be  changed  into  other  kinds.  It 
can  be  calculated  with  some  confidence  that 
radium  will  be  half  transformed  in  about  i,ooo 
years.  A  feebly  active  substance  like  uranium 
will  probably  take  one  thousand  million  years 
to  be  half  transformed.  The  radio-elements  ap- 
parently only  differ  from  their  products  in  their 
length  of  life;  that  is,  in  the  stability  of  the 
atoms  composing  them. 

A  mass  of  radium  left  by  itself  would,  in  the 
coarse  of  ao,ooo  years,  be  almost  completely 
transformed.  Since  the  age  of  the  minerals  in 
which  radium  is  found  is  known  to  be  much 
older  than  this,  it  is  necessary  to  suppose  that 
radium  is  constantly  produced  from  some  other 
substance.  The  most  likely  parent  of  radium 
is  the  heavy  element  uranium,  with  which  it  is 
always  found  associated.  Such  a  view  has  been 
strongly  confirmed  by  recent  investigations  of 
Boltwood,  Strutt,  and  McCoy.  Boltwood  has 
found  that  the  amount  of  radium. in  different 
radioactive  minerals,  obtained  from  different 
parts  of  the  world,  is  always  proportional  to 
their  content  of  uranium.  Such  a  relation  indi- 
cates that  radium  is  derived  from  uranium.  If 
this  is  the  case,  a  quantity  of  uranium,  initially 
freed  from  radium,  should  in  the  course  of  time 
produce  some  radium.  Such  a  growth  of  radium 
from  uranium  has  actually  been  recorded  in 
some  recent  experiments  by  Soddy  and 
Whetham.  The  rate  of  production  observed  is, 
however,  much  slower  than  is  to  be  expected  if 
uranium  passes  directly  into  radium.  The  evi- 
dence is  thus  very  strong  that  one  element 
uranium  produces  another  distinct  element  ra- 
dium, which  is  quite  distinct  in  chemical  and 
physical  properties  from  its  parent. 

In  Fig.  3,  we  have  gfiven  the  series  of  bodies 
produced  by  the  transformation  of  the  radio- 
elements.  But  this  process  of  transformation 
must  ultimately  come  to  an  end  and  we  should 
thus  expect  that  the  final  product  should  be  in- 
active, and  probably  consist  of  a  known  element 
or  elements.    Now  the  substance  lead  is  always 


found  in  small  quantity  in  minerals,  and  it  is 
possible  that  this  substance  may  prove  to  be 
the  final  or  end  product  of  radium. 

The  radioactive  minerals  must  be  considered 
as  nature's  laboratory  in  which  all  the  products 
of  transformation  of  the  radioactive  substances 
will  be  found.  Rutherford  and  Soddy  early  sug- 
gested that  the  rare  gas  helium,  which  is  always 
found  associated  with  the  radioactive  minerals 
was  a  transformation  product  of  the  radio-ele- 
ments. This  prediction  was  verified  by  some 
very  striking  experiments  made  by  Ramsay  and 
Soddy.  They  removed  the  emanation  from  a 
quantity  of  radium  and  collected  it  in  a  tube. 
A  discharge  was  passed  through  this  tube  and 
the  light  examined  by  a  spectroscope.  After 
standing  several  hours  the  spectrum  of  helium 
was  observed,  showing  that  this  gas  had  been 
produced  during  the  transformation  of  the 
emanation.  Here  again  we  have  an  example  of 
the  production  of  one  element  helium  from 
another. 

It  seems  likely  that  the  «  particles  which  are 
projected  from  the  radio-elements  are  in  reality 
helium  atoms,  but  the  amount  of  helium  pro- 
duced from  radium  is  so  small  and  difficult  to 
measure  that  it  is  not  easy  to  definitely  settle 
the  question  of  the  position  which  helium  occu- 
pies m  the  scheme  of  transformation  outlined  in 
Fig.  S. 

The  helium  found  in' radioactive  minerals  is 
thus  a  decomposition  of  radium  and  probably 
also  of  the  other  radioactive  substances  present 
in  it.  It  seems  likely  that  we  shall  be  able  to 
form  a  rough  estimate  of  the  age  of  the  radio- 
active minerals  by  measuring  the  amount  of 
helium  found  in  them,  since  for  a  given  amount 
of  radioactive  matter  present,  the  amount  of 
helium  will  be  greater,  the  longer  the  mineral 
has  been  formed. 

Although  radium  is  found  in  the  greatest 
quantity  in  the  mineral  pitchblende,  it  is  also 
found  distributed  in  minute  quantity  over  the 
whole  surface  of  the  earth.  This  has  been 
clearly  brought  out  by  the  long  series  of  inves- 
tigations made  by  Elster  and  Geitsel  of  the 
radioactivity  of  different  soils  and  of  the  atmo- 
sphere. J.  J.  Thomson,  Himstedt,  Strutt  and 
many  others  have  found  that  the  radium  emana- 
tion is  present  in  springs  and  in  well  water. 
Bumstead  and  Wheeler  found  that  the  air  and 
surface  waters  of  New  Haven,  Connecticut,  was 
impregnated  with  the  radium  emanation.  Strutt 
and  Allan  have  observed  that  the  famous  Bath 
springs  contain  a  considerable  amount  of  radium 
emanation,  and  tfie  former  has  also  shown 
that  the  water  contains  a  minute  amount  of 
radium  in  solution.  A  similar  result  has  been 
noted  for  the  waters  at  Baden  and_  elsewhere. 
It  has  been  suggested  that  the  curative  proper- 
ties of  these  hot-water  springs  may  possibly  be 
due  to  the  presence  of  radium  or  the  radium 
emanation.  This  has,  however,  by  no  means 
been  established. 

The  atmosphere  is  found  to  always  contain  a 
small  quantity  of  the  radium  emanation.  This 
does  not  come  from  the  atmosphere  itself  but 
diffuses  up  from  the  soil  or  is  carried  up  by 
spring  water.  A  large  amount  of  investigation 
has  been  carried  out  to  determine  the  amount 
of  emanation  present  in  the  atmosphere  at  dif- 
ferent localities  and  under  varying  atmospheric 
conditions. 
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It  has  been  suggested  that  the  internal  heat 
of  the  earth  may  be,  in  part  at  least,  kept  up 
by  the  heat  liberated  by  the  radium  and  other 
radioactive  matter  present  in  it  Observations, 
that  have  so  far  been  made,  seem  to  show  that 
the  amount  of  radium  in  the  surface  crust  of  the 
earth  is  sufficient  to  supply  as  much  heat  to  the 
earth  as  is  lost  by  conduction  to  the  surface 
from  the  hot  interior  of  the  earth.  It  is  only 
necessary  that  radium  should  exist  in  the  earth 
to  the  extent  of  four  parts  in  one  hundred 
million  million  to  account  for  the  maintenance 
of  the  internal  heat  of  the  earth.  The  amount 
of  radium  or  equivalent  amount  of  other  radio- 
active matter  present  in  the  earth  cannot  be 
greater  than  270,000,000  tons  or  otherwise  the 
earth  would  be  growing  hotter. 

It  is  not  possible  to  discuss  here  the  physio- 
logical actions  that  are  produced  by  radium 
rays.  A  large  number  of  experiments  have  al- 
ready been  made  and  the  literature  of  this 
branch  of  the  subject  is  already  extensive  and 
is  very  rapidly  growing.  E.  Rutherford, 
Prof,  of  Physics,  McGill  University,  Montreal. 

Radiom'eter,  an  instrument  used  to  meas- 
uie  mechanical  effect  of  radiant  energy.  It 
consists  of  four  crossed  arms  of  very  fine  glass, 
supported  in  the  centre  by  a  needle-point  having 
at  the  extreme  end  thin  disks  of  pith,  blackened 
on  one  side.  The  instrument  is  placed  in  a  glass 
vessel  exhausted  of  air,  and  when  exposed  to 
rays  of  light  or  heat  the  wheel  moves  more  or 
less  rapidly  in  proportion  to  the  strength  or 
weakness  of  the  rays. 

Ra'diophone,  an  instrument  that  trans- 
mits or  produces  sound  _  by  means  of  radiant 
energy,  particularly  a  device  similar  to  the  pho- 
toohone,  whose  receiver  is  a  block  of  vulcanite, 
with  no  telephone,  the  vibratory  contraction  and 
expansion  being  produced  by  the  heat  of  the 
beam  while  vibrating,  which  is  accompanied  by 
an  audible  sound. 

Radiotherapy  is  a  term  broadly  used  to 
designate  the  uses  of  the  X-rays  in  the 
treatment  of  disease. 

Scarcely  had  the  diagnostic  wonders  of  the 
X-rays  been  brought  before  the  world  by  Pro- 
fessor Rontgen  than  X-ray  operators  and  clin- 
icians became  cognizant  of  the  deleterious 
effects  which  sometimes  followed  prolonged  or 
frequent  exposures  for  diagnostic  purposes. 

Partial  or  complete  loss  of  hair  over  the  part 
rayed;  atrophy  of  the  nails,  and  inflamtnations 
and  destructive  disturbances  in  the  skin  fol- 
lowed, varying  from  a  simple  redness,  or  a 
transient  dermatitis  to  extensive  ulcerations 
which  healed  most  unkindly  if  at  all. 

It  was  only  a  step  farther  to  adapt  this  little 
known  and  powerful  agency  to  a  beneficent  pur- 
pose. 

Within  two  years  after  Rontgen  published 
his  original  paper,  Freund*  detailed  the  results 
of  two  experiments  in  the  treatment  of  hyper- 
trichosis (superfluous  hair  on  face),  in  which 
a  disappearance  of  the  hairs  followed  frequent 
and  prolonged  exposures.  In  one  of  the  cases 
reported  by  Freund  after  a  number  of  exposures 
which  aggregated  over  40  hours,  a  violent  and 
severe  inflammation  of  the  skin  was  set  up  which 
finally  resulted  in  ulceration  and  necrosis. 

•Wiener  Med.  Woch.  1897. 


The  caustic  action  of  the  X-rays  as  seen  in  this 
case  suggested  to  Schiff  of  Vienna  the  possibil- 
ity of  Its  use  in  the  treatment  of  lupus 
vulgaris. 

Independent  of  the  work  of  Schiff  and  de- 
ducing his  reasons  from  an  entirely  different  hy- 
pothesis. Dr.  Philip  Jones  of  San  Francisco  as 
a  result  of  the  studies  of  the  action  of  X-rays 
on  a  photographic  plate,  claimed  and  proved  that 
the  X-rays  would  cure  lupus. 

Dr.  Jones'  theory  was  that :  th«^  action  of  the 
X-rays  on  a  photographic  plate  was  a  decompos- 
ing one,  hence  the  X-rays  ought  to  break  down 
the  highly  organized  lupus  tissue.  His  results 
proved  the  soundness  of  his  theory. 

The  fact  that  hypertrichosis  and  lupus,  two  of 
the  most  intractable  diseases  that  bothered  the 
dermatologist,  could  be  successfully  combated 
by  the  X-rays,  naturally  gave  a  great  impetus  to 
radiotherapy. 

The  already  large  number  of  X-ray  investi- 
gators working  along  diagnostic  lines  quickly 
turned  their  attention  to  the  therapeutic  action 
of  the  rays  and  the  literature  soon  became  ex- 
tensive. 

Many  intractable  skin  diseases  readily  cleared 
up  under  the  action  of  the  rays.  Closely  follow- 
ing the  successful  results  in  lupus,  epitheliomas 
or  skin  cancers,  rodent  ulcers,  and  new  growths 
of  that  type  showed  the  favorable  results  of  this 
treatment. 

The  breaking  down  of  these  highly  developed 
tissues  naturally  led  to  the  treatment  of  ulcer- 
ating breast  cancers,  scirrhus  or  hard  breast 
cancers,  and  finally  the  attempt  to  eradicate  in- 
ternal cancers,  with  the  results  at  present  still  in 
doubt.  Accompanying  many  of  the  conditions 
treated  was  pain. 

It  soon  became  recognized  that  after  a  certain 
number  of  treatments  the  pain  was  oftentimes 
materially  decreased,  and  in  some  instances  en- 
tirely disappeared,  hence  it  naturally  followed 
that  the  X-rays  were  used  in  many  painful  affec- 
tions of  the  nerves,  neuralgias,  sciaticas  and  for 
the  relief  of  pain  in  inoperable  cancers. 

From  an  observation  of  the  action  of  the 
X-rays  on  cancerous  glands,  treatment  of  en- 
larged glands  from  other  causes  was  instituted 
and  soon  favorable  results  were  recorded  in 
cases  of  tubercular  glands,  Hodgkins  disease, 
spleno-medullary  leukemia  and  many  allied  con- 
ditions. Tuberculosis  in  all  its  varied  manifes- 
tations soon  was  given  a  thorough  trial.  The 
results  were  eminently  satisfactory  in  some 
forms,  but  disappointing  in  consumption  and 
diseases  of  the  bones  and  joints. 

Having  attempted  to  trace  the  beginnings  of 
radiotherapy  and  the  investigations  which  led 
up  to  it :  How  the  action  of  the  rays  in  certain 
conditions  gradually  and  methodically  paved  the 
way  for  its  employment  in  others,  it  might  be 
advantageous  here  to  take  up  the  means  and 
methods  whereby  these  results  are  obtained  and 
the  protection  and  safeguards  necessary  for 
their  successful  attainment 

Apparatus. — ^Any  form  of  apparatus  that  can 
successfully  develop  Rontgen  rays  may  be  used 
in  radiotherapy. 

The  three  principal  styles  in  use  are  (i)  the 
induction  coil,  (2)  the  static  machine,  (3)  the 
height  frequency  or  Tesla  apparatus.  The  last 
named  is  so  seldom  used  that  a  discussion  of  its 
merits  may  be  dismissed. 
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Some  operators  prefer  the  static  machine  to 
the  coil  and  claim  better  results  for  the  former, 
while  workers  with  coils  claim  the  opposite. 

Most  men  who  have  an  opportunity  to  employ 
both  recognize  no  great  difference.  It  is  prob- 
ably true  that  more  inefificient  work  is  done  with 
static  machines  than  with  coils  because  many 
static  machines  employed  fail  to  develop  suf- 
ficiently heavy  electrical  discharges  to  satisfac- 
torily illumine  a  practical  tube  while  capable  of 
doing  satisfactory  static  work.  Most  coils  em- 
ployed are  sufficiently  large  to  overcome  this 
difficulty. 

A  great  many  factors  are  present  in  deter- 
mining the  intensity  and  quality  of  the  rays. 
The  amperage  must  be  low,  between  one  and 
four  amperes,  but  the  voltage  may  range  from 
12  to  no  volts. 

Tubes. — In  radiotherapy  the  tube  is  one  of 
the  most  essential  elements  that  control  results. 
The  character  of  the  tube  will  largely  be  gov- 
erned by  the  results  sought  Tubes  invaluable 
for  the  treatment  of  certain  conditions  are  use- 
less for  the  treatment  of  others.  For  hyper- 
trichosis a  rather  low  tube  with  short  penetra- 
tion accomplishes  the  most  successful  results, 
because  here  we  seek  an  absorption  of  the  rays 
around  the  hair  follicles.  The  same  is  true  of 
any  thin-surfaced  skin  disease.  But  in  treating 
morbid  conditions  of  the  deeper  parts  a  tube 
is  needed  with  a  higher  vacuum,  because  here 
we  aim  to  have  the  rays  penetrate  the  skin  un- 
absorbed  and  act  on  the  affected  parts  under- 
neath. 

There  are  in  use  three  principal  styles:  (i) 
The  unregulated  X-ray  vacuum  tube.  (2)  The 
tube  with  a  regulated  attachment,  whereby  the 
vacuum  of  the  tube  may  be  lowered  when  it 
becomes  too  high,  by  heating  a  metallic  needle 
which  projects  from  the  tube.  This  needle  upon 
being  heated  liberates  gases  in  the  tube  which 
lower  the  vacuum.  This  style  of  tube  has  a 
much  longer  life  than  a  tube  of  the  preceding 
style,  and  is  quite  satisfactory  for  radiotherapeutic 
work.  (3)  The  highest  type  of  tube  is  the  one 
with  the  self-adjusting  vacuum;  a  tube  under 
absolute  control  even  when  excited.  This  tube 
does  excellent  work,  is  essential  for  the  finer 
grades  of  radiographic  work,  but  it  is  costly, 
punctures  more  readily  and  its  advantages  in 
radiotherapy  do  not  compensate  for  its  added 
cost  There  are  various  special  tubes  manufac- 
tured for  the  treatment  ot  special  parts,  as  the 
larynx,  vagina,  rectum.  These  have  their  ad- 
vantages. 

Distance. — The  distance  of  the  tube  or  the 
cathode  from  the  part  to  be  treated  varies  with 
the  conditions  to  be  treated  and  the  character  of 
the  tube.  In  those  diseases  where  it  is  desirable 
to  set  up  an  action  in  the  skin  quickly,  the  tubes 
niay  be  placed  so  that  the  outside  of  the  glass 
is  within  two  or  three  inches  of  the  part  treated. 
When  treatment  is  to  be  continued  for  a  long 
time  and  an  inflammatory  action  is  guarded 
against,  the  tube  may  be  removed  12  to  15  inches. 

Protection. — Most  operators  at  the  present 
time  use  a  metallic  protection  to  the  normal 
parts,  either  lead  or  tinfoil.  Grounded  alu- 
minum shields  have  been  used,  but  they  are  un- 
necessary. Liquid  paraffine  and  substances  with 
an  ointment  base  have  been  tried,  but  they  do 
not  offer  sufficient  protection.  Many  men  in 
treating  recurrent  cancers  jJace  the  tube  at  some 


distance  from  the  patient,  and  use  no  protection. 
This  has  the  advantage  that  widely  infected 
areas  are  acted  upon. 

Exposures. —  Exposures  may  be  made  every 
day,  every  other  day,  twice  a  week  or  by  Kien- 
bocks*  method,  which  seeks  to  accomplish  a 
therapeutic  effect  oftentimes  with  a  single  ex- 
posure from  a  heavy  coil  and  an  intense  light 
When  given  daily,  treatments  are  generally 
short,  five  minutes.  The  generally  accepted  plan 
is  to  expose  the  patient  three  times  a  week  from 
8  to  IS  minutes,  varying  with  the  condition  to  be 
treated.  It  is  practically  accepted  that  there  is 
an  idiosyncrasy  among  some  persons  to  the 
influence  of  the  rays,  and  the  most  cautious  oper- 
ators give  a  preliminary  exposure  to  determine 
this  susceptibility  to  X-ray  action. 

Dermatitis. —  There  is  no  more  debatable 
question  in  the  whole  realm  of  X-ray  work  than 
the  question  of  the  X-ray  burn.  A  discussion 
of  the  pathology  of  X-ray  dermatitis  is  foreign 
to  the  subject  at  hand;  if  interested  the  reader 
is  referred  to  the  works  of  Williams,  Pusey  and 
Caldwell,  and  the  experiments  of  Prof.  Elihu 
Thomson  and  others.  It  is  sufficient  to  know 
that  in  the  treatment  of  many  diseased  conditions 
it  is  wholly  unnecessary  to  set  up  a  dermatitis. 
Lupus,  sycosis,  cutaneous  cancer  and  the  malig- 
nant ulcerations  can  be  entirely  healed  without 
producing  inflammation  of  the  skin  beyond  a 
slight  redness  or  a  tan.  That  this  is  so  entirely 
disposes  of  the  theory  that  the  action  of  the 
X-rays  in  curing  disease  is  caustic  or  escharotic. 
While  it  is  wholly  unnecessary  to  produce  a 
burn  to  cure,  in  many  cases  haste  is  so  imper- 
ative that  in  order  to  quickly  get  a  patient  under 
the  influence  of  the  rays  all  caution  must  be 
set  aside. 

Indications  for  Radiotherapy. — The  following 
classification  is  given  by  Puseyt :  ( i )  The  effect 
in  causing  atrophy  of  the  appendages  of  the  skin; 
(2)  their  destructive  action  upon  organisms  in 
living  tissues;  (3)  their  stimulative  action  upon 
the  metabolism  of  tissues ;  (4)  their  power 
of  destroying  certain  pathological  tissues;  (5) 
their  anodyne  effect. 

Under  one  class  may  be  included  the  action 
of  the  rays  in  removal  of  superfluous  hair  or 
in  alleviating  conditions  due  to  parasitic  affec- 
tions of  the  hair  or  its  follicles:  hypertrichosis, 
sycosis,  favus,  tinea-tonsurans,  tinea-barba:.  In 
this  class  of  cases  the  results  of  treatment  are 
completely  curative.  The  removal  of  super- 
fluous hair  from  ladies'  faces  (complete  patches) 
during  one  course  of  treatment  is  so  far  supe- 
rior to  the  long,  tedious,  painful  method  of  de- 
stroying each  individual  hair  follicle  by  the 
electric  needle  that  it  requires  no  comment. 
Sometimes,  if  the  reaction  is  not  sufficiently 
severe,  the  hair  may  recur  in  a  lessened  amount 
but  a  second  series  of  treatments  usually  will 
produce  a  permanent  cure. 

Another  group  of  cases  would  include  the 
inflammatory  diseases  of  the  skin:  Lupus- 
erythematosis,  acne,  chronic  indurated  eczema, 
lichen  planus,  psoriasis  and  affections  of  that 
class.  In  this  group  are  many  diseases,  the 
medical  treatment  of  which  is  entirely  satis- 
factory. The  most  intractable  and  unsatisfactory 
condition  in  this  class  is  probably  lupus  erythe- 

•Interstate  Med.  Journal,  1902,  ix.,  pp.  1-60. 
tPusey  &  Caldwell,  "  The  Rontgen  Rays  in  Diagnosis 
and  Therapeutics." 
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matosLs.  This  disease  is  characterized  by  its 
tendency  to  remissions,  and,  unfortunately,  it  re- 
tains its  characteristics  when  treated  by  the 
X-rays.  There  have  been  many  cases  of  lasting 
cures,  but  that  there  are  many  other  cases  which 
recur  after  recovery  seems  probable,  and  some 
tliat  radiotherapy  does  not  beneficially  affect. 

There  are  many  diseases  which  are  caused 
by  the  action  of  bacteria  in  the  skin,  and  sub- 
cutaneous tissues,  in  which  there  are  obtained 
most  brilliant,  positive  and  curative  results  by 
the  action  of  the  Rontgen  rays.  Although  the 
evidence  is  conflicting,  yet  it  is  generally  accepted 
that  the  X-rays  exert  little  or  no  bactericidal 
power  on  germs  in  culture  media,  but  it  is  just 
as  positive  that  the  X-rays  most  powerfully 
affect  diseased  tissue  containing  germs.  Whether 
this  action  is  due  to  a  stimulating  effect  upon 
the  tissues  themselves,  making  them  a  less  re- 
ceptive host  for  the  bacteria,  or  whether  it  acts ' 
directly  and  destructively  on  bacteria  and  their 
products  in  living  tissue,  is  still  sub-judice. 

The  most  remarkable  results  obtained  in 
this  class  of  cases  are  in  lupus  vulgaris. 
Before  the  epoch-making  work  of  Finsen, 
of  Copenhagen,  the  treatment  of  lupus  vul- 
garis was  most  discouraging.  The  most  per- 
sistent and  continuous  treatment,  from  cauteri- 
zations to  extensive  plastic  work  of  the  surgeon, 
could  only  for  a  time  arrest  the  slow  but  steady 
destructive  ulcerations.  Some  few  cases  were 
cured,  but  the  percentage  of  recoveries  was 
small,  until  Finsen  showed  his  lasting  cures  by 
the  ultra-violet  rays.  The  treatment  of  Finsen 
leaves  little  to  be  improved  upon  so  far  as  re- 
sults go.  But  the  treatment  is  unsatisfactory 
because  of  the  expensive  equipment,  duration 
of  each  treatment,  pain  during  treatment,  and 
time  required  to  effect  a  cure:  it  sometimes 
taking  a  year  of  almost  daily  treatment  to  eradi- 
cate a  patch  of  an  inch. 

The  results  of  X-ray  therapy  seem  equally 
as  good  as  Finsen's,  while  is-minute  treatments, 
6  to  20  times,  and  given  every  other  day,  ac- 
complish the  same  results.  In  treating  lupus 
by  means  of  the  X-rays,  the  most  lasting  and 
successful  results  are  obtained  in  the  deeply 
ulcerated  cases  by  establishing  a  severe  derma- 
titis. While  in  the  surface  inflammations  we 
may  obtain  a  cure  without  producing  the  slight- 
est effect  on  the  surrounding  normal  skin. 

At  the  present  the  X-rays  seem  to  offer 
hope  of  a  permanent  cure  in  many  of  the  non- 
malignant  glandular  enlargements,  where  it  acts 
by  breaking  down  tissues  of  low  vitality  with- 
out injuring  the  healthy  connective  tissues. 
Tubercular  glands  in  the  early  stages  show  a 
fair  percentage  of  cures.  Hodgkins  disease  — 
an  almost  universally  fatal  condition  —  has 
shown  many  authentic  cures,  and  recently  Senn 
and  others  report  cures  of  spleno-meduUary 
leukemia.  Care  must  be  taken  not  to  break 
down  the  glands  too  rapidly,  as  the  large  amount 
of  decomposition  products  with  the  toxine  of 
the  disease  thrown  rapidly  into  the  circulation 
sometimes  produces  severe  systemic  disturb- 
ances. 

The  consideration  of  the  treatment  of  new 
growths,  and  more  especially  cancer  and  sar- 
ccma,  must  necessarily  be  brief.  The  X-rays 
may  be  used  in  the  treatment  of  new  growths 
for  its  palliative,  curative  or  anodyne  effect  The 


results  of  the  X-ray  treatment  of  sarcomas  seem 
to  point  not  to  a  curative  but  a  retarding  effect. 
For  the  better  understanding  of  the  cancerous 
conditions  we  may  divide  the  subject  into  the 
epitheliomas  or  skin  cancers  and  the  sub-cuta- 
neous cancers,  including  those  which  are  beneath 
the  tissues  and  cancers  of  the  internal  organs. 

For  most  of  the  skin  cancers  X-ray  treat- 
ment should  be  the  treatment  of  election.  Where 
there  is  no  disease  in  the  glands  or  other  or- 
gans, treatment^  of  a  well-defined  skin  cancer 
bv  the  X-rays  is  curative.  Sufficient  time  has 
elapsed  since  the  early  reported  cases  to  induce 
the  belief  that  the  cures  are  lasting. 

Cancers  of  the  tongue  and  mucous  mem- 
branes are  seldom  successfully  treated  by  the 
X-rays.  In  these  conditions  growth  is  very 
rapid,  and  death  usually  inevitable  after  any 
treatment  And  it  may  be  considered  as  an 
axiom,  in  X-ray  therapy,  the  more  chronic  the 
disease  the  more  likely  the  cure.  At  the  present 
time  and  with  our  present  apparatus  and  experi- 
ence the  cure  of  subcutaneous  cancers  appears 
very  doubtful.  Early  excision  still  offers  the 
best  chance  to  cure,  but  it  is  in  these  cases  that 
have  been  operated  upon  that  much  good  can 
be  done  by  radiotherapy  subsequent  to  opera- 
tion. Treatment  of  subcutaneous  cancers  by  the 
X-rays  prior  to  operation  did  not  yield  the 
results  expected,  but  treatment  of  these  cases 
after  operation  will  forestall  an  oncoming  recur- 
rence and  may  possibly  prevent  it  altogether. 
Here  the  results  are  most  satisfactory.  In  the 
advanced  cases  of  the  disease  —  the  inoperable 
cases  —  much  can  be  done  in  prolonging  life  and 
in  curing  up  ulcerations,  retarding  the  disease, 
and  controlling  pain  by  systematic  X-ray  treat- 
*""»*•  John  A.  Lee,  M.D. 

Radish,  several  species  of  herbs  of  the 
order  Crucifera.  The  common  garden  radish 
(Raphanus  sativus)  is  thought  to  be  a  native  of 
Asia,  but  is  not  known  in  a  wild  state.  It  is 
cultivated  for  its  edible  roots,  which  in  various  ' 
varieties  may  be  red,  white,  gray,  brown  or  black, 
and  vary  in  form  from  turnip-shaped  to  parsnip- 
shaped.  They  reach  edible  maturity  in  from 
three  weeks  or  less  when  forced.  Radishes 
thrive  best  in  rich,  light,  well  drained  sandy  loam. 
Out  of  doors  the  seed  may  be  sown  as  soon  as 
the  soil  can  be  worked,  since  the  plants  are 
very  hardy.  The  seeds  may  be  dropped  about 
an  inch  apart,  covered  an  inch  deep,  in  rows 
a  foot  asunder  in  beds  by  themselves,  or,  as  in 
market  garden  practice,  may  be  sown  between 
slower-growing  crops,  such  as  carrots,  cabbage 
or  peas.  Sometimes  they  are  even  sown  with 
the  seed  of  parsnips,  onions  and  other  crops  that 
are  cither  slow  to  germinate  or  that  are  very 
inconspicuous  when  they  first  appear.  They  then 
serve  to  indicate  the  positions  of  the  rows,  so 
that  cultivation  of  the  other  plants  may  be- 
gin much  earlier;  the;^  must  then  be  removed 
promptly  to  prevent  injuring  the  main  crop. 
For  succession,  the  seed  should  be  planted  at 
intervals  of  a  week  or  ten  days.  Winter  rad- 
ishes are  sown  from  midsummer  to  early  autumn, 
and  when  cold  weather  arrives  are  stored  in 
pits  or  cellars  like  other  roots.  Clean  cultiva- 
tion is  essential.  A  Japanese  species  {R.  cauda- 
tus)  is  popularly  cultivated  in  Asia  for  its  long 
pods  which  are  eaten  raw  or  pickled.  It  is 
known  as  the  serpent  or  rat-tailed  radish.    The 
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pods  are  often  a  foot  long.  The  roots  are  small, 
bard  and  inedible  The  sea  radish  (R.  mariti- 
mms)  is  more  pungent  than  the  garden  species 
and  is  little  known  in  American  gardens.  Horse- 
radish (q.v.)  belongs  to  a  different  genus,  Coch- 
learia.  Many  of  the  insects  which  feed  upon 
cabbage,  turnip,  mustard  and  related  plants  also 
feed  upon  the  radish.  The  best  known  is  the 
radish  maggot  which  is  the  larva  of  a  brown 
fly  (Phorbia  brassies).  The  maggots  ttmnel  in 
the  fleshy  part  of  the  root  and  injure  it  for  hu- 
man food.  Applications  of  fertilizers,  especially 
quickly  soluble  ones,  and  rotation  of  crops  have 
been  recommended  as  preventives.  Consult, 
Bailey,  'Cyclopedia  of  American  Gardening* 
(New  York,  1900-2). 

Kadistcheff,  Alexander  Nikolaievich,  Rus- 
sian author:  b.  Moscow  1749;  d.  there  1802.  He 
was  descended  from  a  noble  Russian  family, 
and  after  spending  several  years  at  court  as  a 
page,  was  sent  to  be  ediicated  at  the  University 
of  Leipsic.  He  returned  to  Russia  in  1771,  and 
obtained  a  position  in  the  department  of  cus- 
toms. He  had  been  deeply  impressed  during 
his  absence  by  the  writings  of  the  French  phi- 
losophers of  the  time,  and  in  1790,  under  the 
influence  of  his  liberal  sentiments,  he  wrote  his 
famous  *  Journey  from  Saint  Petersburg  to  Mos- 
cow,' patterned  somewhat  after  Siemens  'Senti- 
mental Journey.*  This  work  is  a  most  strik- 
iiV  picture  of  Russian  serfdom  as  it  existed 
at  the  tine,  and  contains  a  plan  of  emanci- 
pation, all  the  more  bold  for  its  appear- 
ance in  a  period  of  reaction.  The  author  was 
sent  to  Ilimsk,  in  the  government  of  Irkutsk,  by 
the  Empress  Catharine,  but  was  allowed  to  re- 
turn to  Russia  in  1796.  He  was  made  a  member 
of  the  legislative  commission  in  1801. 

Kadioin  (from  Latin,  radius,  ray),  symbol 
Ra,  discovered  in  1898  at  Paris  by  Professor 
Pierre  Curie  and  Mme.  Sklodowska  Curie  in 
collaboration  with  M.  Bemont  It  is  the  most 
important  and  most  interesting  of  the  radioactive 
substances  which  have  thus  far  been  found  in 
uraninite  or,  as  it  is'  termed  in  popular  parlance, 
pitchblende.     (See  Pitchblende.) 

Radium,  which  resembles  common  table  salt 
in  appearance,  is  a  new  element  having  an 
atomic  weight  of  225.  In  its  chemical  and  other 
characteristics,  it  resembles  barium,  with  which 
it  is  closely  allied  and  which  latter  substance 
has  an  atomic  weight  of  157. 

Radium  is  a  metal,  and  while  it  is  never  pre- 
pared in  a  metallic  form,  it  readily  could  be  so 
produced,  although  only  at  a  great  loss  involving 
perhaps  thousands  of  dollars,  but  it  would 
not  last  in  this  form,  being  very  _  unstable 
and,  like  sodium,  immediately  oxidized  and 
destroyed-  In  the  form  of  a  chloride  or  a 
bromide,  in  which  forms  it  is  usually  prepared, 
it  lasts  indefinitely  without  any  apparent  phys- 
ical or  chemical  change.  Professor  Henri  Bec- 
querel  has  stated  that  if  a  square  centimetre  of 
surface  was  covered  by  chemically  pure  radium 
it  would  lose  but  one  thousandth  of  a  milligram 
in  weight  in  a  million  years  time.  Similar  state- 
ments have  been  made,  by  Professor  J.  J. 
Thomson  and  others,  tending  to  show  that,  not- 
withstanding the  enormous  amount  of  energy 
given  off  by  radium  in  producing  its  remarkable 
chemical,  physiological,  luminous,  thermal,  r]ec- 
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trical,  and  other  effects,  there  is  no  appreciable 
loss  in  weight  nor  any  microscopic,  spectroscopic ' 
or  chemical  change. iu. die.  origia^- body. 

Among  the  remarkable  characteristics  of  this 
extraordinary  substance  may  be  cited  the  fol- 
lowing : 

It  gives  off  three  distinct  types  of  rays 
named  after  the  first  three  letters  of  the  Greek 
alphabet.  Alpha,  Beta  and  Gamma.  The  Alpha 
rays  constitute  about  99  per  cent  of  all  the  rays 
and  consist  of  positivdy  electrified  particles. 
These  were  at  first  supposed  to  be  uninfluenced 
by  magnetism,  but  Rutherford  has  recently 
shown  that  with  a  powerful  magnetic  field  about 
30  per  cent  of  the  rays  are  deflected  and  in  a 
powerful  electric  field  as  high  as  45  per  cent  are 
deflected.  The  deflection  is  in  the  opposite  di- 
rection to  the  Beta  rays.  The  mass  of  the 
Alpha  body  is  about  twice  that  of  the  hydro- 
gen atom.  They  have  scarcely  any  penetrative 
power  and  are  readily  absorbed  m  passing 
through  a  sheet  of  ordinary  note  paper  or  a  few 
inches  of  air. 

The  Beta  rays,  which  are  the  most  spec- 
tacular of  the  rays  and  have  been  given  the 
largest  amount  _  of  "attention  by  investigators, 
consist  of  negatively  charged  particles  or  'cor- 
puscles* approximately  one  two-thousandth  the 
size  of  those  constituting  the  Alpha  rays.  In 
every  particular  these  rays  resemble  thd  cathode 
rays  produced  by  an  electric  discharge  inside  of 
a  highly  exhausted  vacuum  tube,  although  they 
work  at  a  higher  velocity  than  the  cathode  ray 
particles.  They  are  readily  deflected  by  a  mag- 
net, discharge  electrified  bodies,  affect  photo- 
graph plates,  stimulate  strongly  phosphorescent 
bodies  and  are  of  great  penetrative  power. 

The  Gamma  rays  are  very  few  in  number, 
so  few  in  fact  that  they  have  received  little 
attention  thus  far.  They  are  almost  impossible 
to  detect  save  in  a  highly  radioactive  substance 
such  as  radium.  They  resemble  in  many  respects 
very  penetrative  X-rays  produced  at  the  mo- 
ment of  the  expulsion  of  the  Beta  or  cathode 
rays.  They  are  uninfluenced  by  magnetism,  pass 
in  straight  lines  at  great  speed  and  possess  re- 
markably penetrative  properties,  even  affecting 
a  photograph  plate  through  a  foot  of  iron. 

It  gives  off  a  gaseous  emanation,  as  does 
thorium,  which  is  also  a  powerfully  radioactive 
substance.  (See  Thorium.)  The  emanations 
possess  all  the  properties  of  gases:  diffusing 
through  air  and  porous  substances  such  as  pa- 
per, they  can  be  stored  like  ordinary  gas  and 
can  be  condensed  at  a  temperature  of  liquid  air, 
and  are  unaffected  by  chemical  reagents. 

It  ionizes  the  air  or  makes  the  air  (in  fact, 
any  gas  through  which  it  passes)  a  conductor 
of  electricity. 

It  discharges  negatively  electrified  bodies. 

It  is,  according  to  Mme.  Curie,  the  first  ex- 
ample of  a  body  which  spontaneously  charges 
itself  with  electricity. 

It  acts  upon  the  chemical  constituents  of 
glass,  porcelain  and  paper,  giving  them  a  vio- 
let tinge,  changes  white  phosphorus  into  yel- 
low, oxygen  into  ozone,  affects  photograph  plates 
and  produces  many  other  curious  chemical 
changes. 

It  imparts  radioactivity  to  everything  sur- 
rounding it.     (See  Radioactivity.) 
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It  destroys  the  gertninative  power  of  seeds. 

It  likewise  destroys  various  micro-organisms 
and  checks  the  growth  of  others. 

It  has  given  encouraging  results  in  the  treat- 
ment of  certain  classes  of  disease,  but  it  is  too 
early  as  yet  to  state  positively  to  what  extent 
it  can  be  used  in  medicine  and  surgery.  Owing 
to  its  scarcity  and  high  cost,  but  few  have  been 
able  to  experiment  with  radium,  and  insufficient 
time  has  elapsed  to  prepare  specifications  for  its 
use  or  to  state  with  positiveness  what  its  limi- 
tations are  in  this  field.  It  has  produced  paraly- 
sis and  death  in  fish,  mice,  rabbits,  guinea  pigs, 
and  other  animals,  and  would  undoubtedly  simi- 
larly affect  human  beings.  Professor  Curie  has 
told  the  writer  that  he  would  not  care  to  trust 
himself  in  aroom  with  a  kilo  (2.2  pounds)  of 
radium,  for  it  would  destroy  his  eyesight,  burn 
all  the  skin  off  his  body,  and  probably  kill  him, 
and  he  has  recently  said  that  a  single  gram  of 
chemically  pure  radium  could  destroy  the  life 
of  every  soul  in  the  city  of  Paris,  provided  they 
were  separately  and  properly  exposed  to  its  in- 
fluence. 

It  retards  the  growth  of  certain  forms  of  life 
such  as  larvae,  so  that  they  do  not  pass  into 
the  chrysalis  and  insect  stages  of  development, 
as  their  companions  do;  but  remain  larvae. 

It  causes  other  forms  of  life,  such  as  very 
young  tadpoles,  to  become  monstrosities  or  ab- 
normalities. It  causes  the  hair  of  mice  to  fall 
out,  and  they  run  about  without  a  hair  on  them, 
and,  if  the  radium  is  placed  closer,  the  mice  are 
paralyzed  and  Jcilled.  On  the  other  hand,  it 
causes  a  growth  of  the  hair  or  fur  of  rabbits 
when  they  are  exposed  to  radium  placed  at  a 
proper  distance. 

It  has  produced  partial  paralysis  in  the  "Tor- 
pedo Galvani,*  or  electric  ray,  on  a  compara- 
tively short  exposure,  so  that  it  could  no  longer 
give  its  powerful  electric  shocks. 

It  has  frequently  caused  serious  bums  and 
ulcers  when  placed  near  the  flesh  for  a  short 
time,  the  rays  acting  through  the  clothing  of  the 
person  exposed,  and,  in  fact,  to  a  greater  or  less 
degree  passing  through  every&iing,  solids, 
liquids  and  gases,  even  through  many  inches  of 
steel. 

It  is  not  affected  by  great  extremes  of  heat 
and  cold  in  respect  to  its  radioactivity,  but  varies 
in  the  degree  of  its  luminosity. 

It  gives  off  but  little  light,  its  luminosity 
being  largely  due  to  the  stimulation  of  the  im- 
purities in  the  radium  by  the  powerful  but  invis- 
ible radium  rays. 

It  affects  photographic  plates  placed  in 
opaque  envelopes,  which  plates,  so  protected, 
would  not  be  affected  even  though  exposed  to 
bright  sunlight  for  24  hours,  as  ordinary 
light  does  not  penetrate  opaque  substances. 
•  Ordinary  light  is  also  reflectable,  refractable  and 
'  polarizable,  whereas  the  Becquerel  rays  coming 
from  radium  do  not  possess  these  characteris- 
tics. By  reason  of  the  foregoing  the  pictures  of 
objects  produced  on  the  negative  by  radium  and 
other  radioactive  substances  cannot  properly  be 
called  photographs;  they  are  in  reality  radio- 
graphs. 

It  has  a  temperature,  as  discovered  by  Pro- 
fessors Curie  and  Laborde,  of  between  five  or 
six  degrees  Fahrenheit  above  its  surroundings 
and  will  melt  its  own  weight  of  ice  every  hour 
for  an  indefinite  period. 


It  may  prove  ultimately  that  the  alchemists  of 
old  were  not  so  far  wrong  in  their  belief  in  the 
transmutation  theory,  for  Sir  William  Ramsay 
and  Professor  Soddy  have  demonstrated  that 
helium,  one  of  the  new  elements  discovered  in 
the  atmosphere  by  Professor  Ramsay  and  which 
constitutes  the  gas  most  prevalent  in  the  sun's 
atmosphere,  is  shown  by  the  spectroscope  to  be 
present  in  the  gaseous  emanation  from  radium, 
and  Professor  Ramsay  states  that  eventually  the 
entire  emanation  turns  into  helium,  proving,  so 
he  claims,  that  one  element  can  change  into 
another. 

It  constitutes  an  absolute  test  of  the  gen- 
uineness of  a  diamond,  causing  diamonds  to 
phosphoresce  strongly  when  brought  near  the 
radium,  whereas  imitation  stones  will  glow  but 
little,  if  at  all. 

It  not  only  imparts  radioactivity  to  card- 
board, metals,  etc.,  but  such  substances  made 
radioactive  on  being  placed  near  the  radium 
can  be  stimulated  by  the  vibrations  from  sun- 
light, burning  magnesium,  ultra-violet  light,  an 
electrical  brush  discharge,  etc.,  so  that  the  object 
will  glow  beautifully  in  the  dark.  Freshly  fallen 
snow  and  rain  and  certain  mineral  springs  and 
baths  are  radioactive;  even  the  leaves  of  trees, 
blades  of  grass ;  in  fact,  practically  everything 
in  nature  may  be  said  to  possess  this  property 
in  some  degree,  and  a  fine  wire  charged  with 
negative  electricity  of  approximately  500  volts 
will  become  coated  with  radioactive  properties, 
collected  from  the  atmosphere,  and  this  deposit 
can  then  be  scraped  from  the  wire  and  used. 

It  imparts  radioactivity  to  anything  adjacent 
to  it,  and  the  coating  thus  formed  is  so  adhesive 
that  water  cannot  wash  it  off,  although  it  can  be 
removed  with  ammonia. 

It  also  imparts  a  beautiful  carmine  color  to  a 
flame  in  which  it  is  burned. 

It  stimulates  powerfully  various  mineral  and 
chemical  substances  near  which  it  is  placed,  and, 
substances  such  as  willemite,  sulphide  of  zinc, 
etc.,  in  a  powdered  form,  having  a  little  radium 
mixed  with  them,  are  thus  made  to  glow  very 
brightly  in  the  dark  for  ah  indefinite  length  of 
time,  and  there  is  promise  in  this  direction  of  se- 
curing an  efficient  illuminating  agent  without 
flame  and  without  appreciable  heat. 

It  is  found  in  a  smaller  percentage  in  pitch- 
blende and  other  radioactive  substances,  accord- 
ing to  Prof.  J.  J.  Thompson,  than  the  percentage 
of  gold  which  is  found  in  sea  water. 

It  takes,  says  Professor  Curie,  5,000  tons  of 
uranium  residues,  that  is,  pitchblende,  after  the 
uranium  has  been  extracted,  to  make  a  kilo 
(2.2  pounds)  of  radium,  and  this  product  by  no 
means  radium  in  its  purest  state. 

It  formerly  took  three  months,  and  even  now 
takes  about  one  month,  to  work  the  process,  and 
it  costs  about  $2,000  a  ton  to  refine  the  uranium 
residues. 

A  bibliography  of  radium,  even  at  this  early 
date,  would  be  very  extensive;  among  the 
publications  containing  the  most  important  con- 
tributions are  The  Phil.  Mag.,  Comptes  Rendus, 
Ann.  der  Physik,  Revue  Gen.  des  Sciences,  Na- 
ture, Jour,  de  Phys.,  Soc.  Frangaise  Phys.  Bul- 
letin, Cliem.  News,  Phys.  Ges.  Verk.,  Phys.  Zeit 
Science  Abstracts,  Wien.  Ann.,  Ber.  Dtsch.  Chem 
Ges.,  Proc.  Royal  Soc.,  etc. 

WiLi.i.Mn  J.  Hammer, 
Consulting  Electrical  Engineer. 
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Ka'dius,  the  bone  of  the  fore  limb  of  verte- 
brate animals,  which,  as  in  man,  when  the  arm 
is  laid  flat,  with  the  palm  upward,  lies  to  the 
thumb  side  of  the  limb.    This  side  is  therefore 
termed  the  radial  side  of  the  limb,  in  contradis- 
tinction to  the  ulfutr  or  opposite  side,  so  named 
from  the  ulna  or  neighboring  bone,  which,  with 
the  radius,  constitutes  the  forearm.    See  Asm. 
Kadius  in  geometry.    See  Diameter. 
Kadius  Bar,  or  Radius  Rod,  one  of  the 
guiding- rods  in  a  parallel  motion,  jointed  to  the 
connecting  links,  to  counteract  the  vibratory  mo- 
tion communicated  by  the  beam  by  guiding  the 
links  so  that  the  head  of  the  piston  rod  may 
reciprocate  in  a  line  sensibly  straight 
Radios  of  Curvatin^     See  Curve. 
Radius  Vecfor.    See  Matheuatics. 
Ra'dix.     See  Root. 

Radom,  ra'dom,  Russian  Poland,  (i)  capi- 
tal of  the  government  of  same  name,  65  miles 
south  of  Warsaw,  and  one  of  the  best-built 
provincial  towns.  Its  special  features  are  an 
ancient  church  and  convent  Its  manufactures 
are  of  tin,  oil,  vinegar  and  leather.  Two  fairs 
are  annual  attractions.  Pop.  25,000.  (2)  The 
government  covers  an  area  of  4,768  square  miles, 
and  has  a  pop.  of  about  830,000. 

Radowitz,  ra'do-vits,  Joseph  Maria  von, 
Prussian  statesman:  b.  Blankenburg,  Germany, 
6  Feb.  1797;  d.  Berlin,  Germany,  25  Dec.  1853. 
.He  was  of  a  noble  Hungarian  family,  and  in 
1813  entered  the  Westphalian  army  as  an  officer. 
In  1823  he  entered  the  Prussian  service,  and  in 
1830  became  chief  of  the  general  staff  of  artillery 
and  a  leader  of  the  anti-revolutionary  party. 
He  subsequently  held  diplomatic  posts  at  Carls- 
ruhe,  Darmstacft,  and  Nassau,  was  the  confidant 
and  adviser  of  King  Frederick  William  IV.,  and 
after  the  revolution  of  1848  supported  the  efforts 
of  Prussia  to  give  a  constitution  to  Germany. 
He  wrote  several  works,  mainly  political,  which 
include:  "Gesprache  aus  der  Gegenwart  iiber 
Staat  und  Kirche'  (1846-51);  (Gesammelte 
Schriften>    (1852-3);  etc 

Radziwill,  rad'ze-vil,  ancient  Polish  fam- 
ily. Among  its  most  famous  members  are: 
(1)  Nicholas  the  Black,  son  of  John  the  Bearded, 
and  palatine  of  Wilna;  d.  1567.  King  Sigis- 
mund  Augustus  gave  him  the  command,  in  1552, 
in  the  war  against  the  Polish  knights.  He  also 
commanded  in  the  war  against  Russia  in  1561. 
Having  become  a  convert  to  the  Reformation, 
he  procured  a  translation  of  the  Bible  into  the 
Polish  tongue  (Biblia  swieta,  Brzesc,  1563).  (2) 
Christopher  II.,  military  governor  of  Lithuania 
and  palatine  of  Wilna.  b.  :;85;  d.  1640.  After 
the  death  of  Sigismund,  in  1632,  he  undertook 
the  defense  of  the  Protestants  at  the  Diet  of 
Warsaw  and  obtained  complete  toleration  for 
them.  Enjoying  the  confidence  of  Wladislaw  IV. 
he  commanded  in  the  war  against  Rijssia.  (3) 
Boguslaw,  Prince  Radziwill,  son  of  Prince  James 
and  Sophie  Elizabeth,  margravine  of  Branden- 
burg, was  governor  in  _  Prussia,  1657-69,  and 
rendered  important  services  in  endowments  to 
universities  and  schools.  (4)  Charles,  Prince 
•Radziwill,  palatine  of  Wilna  and  grand-com- 
mander of  Lithuania:  b.  1734;  d.  1790.  He  was 
the  enemy  of  Czartoryski  and  the  Russians,  and 
an  adherent  of  the  Saxon  party.  He  was  an 
ardent  supporter  of  the  Confederation  of  Bar, 


and  was  several  times  exiled.  For  ihree  years 
he  was  a  member  of  the  constituent  diet  at  War- 
saw. Consult  *Die  historische  Stellung  des 
Hauses  RadziwilP  (1892). 

Rae,  ra,  John,  Scottish  explorer;  b.  near 
Stromness,  Orkney  Islands,  30  Sept  1813;  d. 
London  22  July  1893.  He  studied  medicine  at 
Edinburgh,  became  surgeon  in  the  Hudson's  Bay 
Company's  service  in  1833,  and  from  1835  tiU 
1845  was  the  company's  resident  surgeon  at 
Moose  Fort  In  1846-7  he  made  his  first  ex- 
ploring expedition,  covering  700  miles  of  the 
northern  coast  of  America.  He  then  went  to 
London,  and  in  1848-9  accompanied  Sir  John 
Richardson  in  his  Franklin  search  in  the 
Mackenzie  and  Coppermine  region.  He  con- 
ducted two  expeditions  in  1851,  during  the  first 
of  which  he  explored  a  large  part  of  the  coast 
of  Wollaston  Land.  During  the  second  he  trav- 
eled a  distance  of  over  5,000  miles  in  eight  months, 
and  explored  much  of  the  coast  of  Victoria 
Land.  In  1853-4  he  again  conducted  an  expe- 
dition, and  discovered  the  first  traces  of  Frank- 
lin's fate,  for  which  the  party  received  the  gov- 
emrnent  grant  of  iio,ooo.  He  also  proved  King 
William's  Land  to  be  an  island.  He  published 
'Narrative  of  an  Expedition  to  the  Shores  of 
the  Arctic  Sea  in  i846-47>   (1850). 

Rae,  W.  Fraser,  English  author:  b.  1835;  d. 
22  Jan.  1905.  He  was  educated  at  Heidelberg 
and  was  admitted  to  the  bar  in  1861.  Among  his 
works  are  'Newfoundland  to  Manitoba*  (1881); 
'Facts  about  Manitoba'  (1882);  'Miss  Bayle's 
Romance,'  a  novel  (1887);  'An  American  Duch- 
ess' (1891);  'Egypt  To-day'  (1892);  'Biog- 
raphy of  Sheridan'   (1896). 

Raebum,  ra'bern.  Sir  Henry,  Scottish 
painter:  b.  Stockbridge,  near  Edinburgh,  4 
March  1756;  d.  there  8  July  1823.  He  was  left 
an  orphan  at  an  early  age,  and  was  apprenticed 
to  a  goldsmith,  who,  perceiving  his  talent  for 
drawing,  encouraged  him  in  his  ambition  to  be 
an  artist  The  favorite  portrait  painter  in  Edin- 
burgh at  that  time  was  David  Martin,  who  was 
the  only  instructor  Raebum  ever  had.  He 
formed  his  style,  however,  by  copying  in  color, 
mezzotints  from  the  paintings  of  Sir  Joshua 
Reynolds,  and  while  he  learned  the  chiaroscuro 
of  that  master  he  never  attained  his  almost  Ital- 
ian richness  and  solidity  of  coloring.  His  draw- 
ing was  correct,  but  unfortunately  acting  under 
the  idea  that  a  portrait  was  to  be  viewed  at 
some  distance  above  the  level  of  the  eye,  he  fore- 
shortened the  forehead  and  brought  forward  the 
nostrils  and  lower  jaw.  Thus  Sir  Walter  Scott 
complained  that  his  portrait  by  this  artist  caused 
him  to  look  "clownish  and  jolterheaded."  Act- 
ing on  the  advice  of  Reynolds,  Raebum  spent 
two  studious  years  in  Italy  (1785-7)  which  re- 
sulted in  a  marked  improvement  in  his  coloring, 
which  had  previously  been  thin  and  undecided. 
Wilkie  actually  wrote  from  Spain  that  the  exe- 
cution of  Velasquez  reminded  him  of  Raebum. 
His  'Portrait  of  Mr.  William  Forsyth'  in  the 
New  York  Metropolitan  Museum  is  a  fair  speci- 
men of  his  style  and  there  are  two  pictures  of  his  , 
in  the  Lenox  Library.  Another  fine  portrait  may  .  '- 
be  seen  in  the  Art  Museum,  Worcester,  Mass.^  i 
He  confined  his  serious  artistic  efforts  entirely  to  "*" 
portraits  and  painted  every  eminent  Edinburgh 
man  of  his  day. 
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Raff,  raf,  Joseph  Joachim,  Swiss  com- 
poser;  b.  Lachen,  Switzerland,  27  May  1822;  d. 
Frankfort-on-the-Main  24  June  1882.  He  was 
educated  at  Wiesenstetten  in  Wiirtemberg  and  at 
the  Jesuit  Lyceum  in  Schwyz,  and  gained  the 
notice  of  Mendelssohn  and  Liszt  In  1850  he 
removed  to  Weimar  in  order  to  be  near  Liszt, 
and  his  opera  'Konig  Alfred'  was  shortly  after- 
ward produced  at  the  Court  Theatre  there  with 
great  success.  In  1877  he  was  appointed  director 
of  the  Conservatoire  at  Frankfort,  a  position  he 
occupied  until  his  death.  _  He  was  an  indefatiga- 
ble worker^  his  compositions  numbering  over 
aoo^  and  bis  reputation  rests  chiefly  upon  his 
symphonies,  among  which  are:  Um  Walde' ; 
*Lenore> ;  <An  das  Vaterland' ;  etc  He  was 
also  very  successful  as  a  song-writer,  and  a 
notable  composer  of  instrumental  pieces,  but  his 
three  operas  were  less  successful.  Though  not 
confining  himself  to  any  one  style  of  composi- 
tion he  was  a  supporter  of  the  Wagner  schooL 


RaffaeUo,  ra-fa-«11d. 
Raf'fia.     See  Fibbe. 


See  Rafhaeu 


Raf'finose,  the  name  given  a  plant  sugar 
derived  from  the  particular  species  of  eucalyptus 
trees  growing  in  Tasmania. 

Raffles^  Tii'lz,  Sir  Thomas  Stamford,  Eng- 
lish colonial  administrator:  b.  at  sea,  off  Point 
Morant,  Jamaica,  5  July  1781 ;  d.  Highwood,  near 
London,  England,  4  July  1826.  He  was  em- 
ployed in  the  East  India  House  as  a  clerk  when 
14,  soon  attracted  attention  by  his  ability  and  in 
1805  was  appointed  assistant  secretary  at  Penang. 
He  mastered  the  Malay  language  while  on  the 
voyage  and  in  1807  was  appointed  secretary  and 
registrar  of  the  recorder's  court  He  visited 
Malacca  in  1808  and  in  1810  went  to  Calcutta 
where  he  met  Lord  Minto,  the  governor-general, 
and  by  his  advice  the  expedition  against  Batavia 
was  fitted  out  in  181 1.  He  accompanied  Lord 
Minto  to  Java  in  that  year  and  .after  its  capture 
from  the  Dutch  became  its  lieutenant-governor, 
an  office  which  he  held  for  five  years.  His  ad- 
ministration was  eminently  wise  and  successful; 
he  retained  the  Dutch  colonial  laws,  but  abol- 
ished forced  labor  and  instituted  marked  im- 
provements in  taxation  and  the  administration 
ff  justice.  He  returned  to  England  in  1816 
when  the  island  was  given  up  to  the  Dutch, 
was  knighted  and  commissioned  by  the  prince 
regent  to  proceed  to  Holland  to  confer  with 
its  king  in  regard  to  the  g^>vemment  of  Java. 
In  1818  he  was  appointed  governor  of  Benckulen 
in  Sumatra,  Arhere  he  found  many  abuses  exist- 
ing. He  abolished  slavery,  reorganized  the  gov- 
ernment of  the  colony,  founded  schools,  and 
otherwise  greatly  improved  the  condition  of  the 
island.  He  explored  with  Joseph  Arnold  the 
interior  of  the  island  and  discovered  the  great 
fungus  named  in  their  honor  RaMesia  Arnoldi. 
Ill  health  compelled  his  return  to  England  in 
1824  and  on  the  voyage  the  ship  caught  fire, 
destroying  his  natural  history  collection,  manu- 
scripts, drawings  and  notes  valued  at  $100,000. 
He  held  no  further  public  office.  He  published: 
•History  of  Java'  (1817)  ;  and  'Malayan  Mis- 
(cellanies'  (1820-2).  Consult:  Lady  RafHes, 
'  'Memoir  of  Sir  T.  S.  Raffles'  (1830) ;  Egerton, 
'Sir  Stamforii  Raffles'  in  'Builders  of  Great 
Britain'  series. 


Raffle'sia,  an  East  Indian  genus  of  para- 
sitic plants,  reduced  to  apetalous  dioecious  flow- 
ers, and  named  after  Sir  Stamford  Raffles,  the 
discoverer.  R.  Arnoldi  was  the  first  sp«cies 
discovered,  in  Sumatra.  It  is  a  gigantic  flower, 
springing  from  the  roots  or  stems  of  yitis 
(cissus),  three  feet  in  diameter,  and  consisting 
of  a  globular  central  cup,  containing  either  the 
ovary,  or  the  numerous  stamens,  crowned  by  a 
ring,  and  the  five-lobed  calyx,  fleshy,  and  flesh- 
colored,  blotched  with  pink  and  yellow  iiiside, 
and  with  brownish  or  bluish  scales  exteriorly. 
The  whole  flower  sometimes  weighs  15  pounds. 
It  remains  expanded  for  a  few  days  only,  and 
then  decays,  emitting  a  putrid  odor  that  at- 
tracts carrion-loving  fli^  which  probably  assist 
in  cross-fertilization.  The  fruit  is  a  brown, 
rough  surfaced  nut,  holding  innumerable  seeds. 
Certain  Javanese  specieii  are  valued  there  as 
powerful  styptics. 

Rafinesque>^Schmaltz,  ra-fS-nisk'  smaltz, 
Constantine  Samuel,  American  botanist:  b. 
Galatz,  Turkey,  1784;  d.  Philadelphia,  Pa.,  18 
Sept  1842.  He  was  of  French-German  parentage 
and  was  sent  to  America  in  1802  where  he  made 
botanical  investigations  in  Pennsylvania  and 
Delaware  and  in  1805  returned  to  Turkey  with 
botanical  specimens.  While  sailing  for  tlie 
United  States  in  1815  he  was  shipwrecked  off 
the  coast  of  Long  Island  and  lost  his  collection 
of  ao  years.  He  settled  permanently  in  the 
United  States  in  181 5,  and  was  made  professor 
of  botany  in  Transylvania  University,  Lexington, 
Ky.,  in  1818.  Later,  after  lecturing  in  various 
places,  he  removed  to  Philadelphia.  He  was  a 
man  of  wide  learning,  but  his  work  is  in  many 
instances  rendered  confusing  by  his  insatiate 
desire  for  novelties,  and  though  evincing  keen 
insight  is  fre<^uently  inexact  His  publications 
include:  'Ancient  History,  or  Atmals  of  Ken- 
tucky' (1824) ;  'Medical  Flora,  etc.,  of  the 
United  States'  (182&-30) ;  <A  Life  of  Travels 
and  Researches  in  North  America  and  South 
Europe'  (1836) ;  'Pleasures  and  Duties  of 
Wealth'  (1840) ;  etc. 

Raft,  a  floating  platform,  usually  com- 
posed of  wooden  logs  or  planks,  fastened  to- 
gether by  nails,  spikes  or  cordage,  and  used 
either  as  a  vehicle  of  travel  and  for  the  carriage 
of  goods,  or  more  generally  for  the  purpose  of 
transporting  by  river,  lake  or  sea  the  materials 
composing  the  raft  from  the  place  of  its  con- 
struction to  a  market  for  sale.  In  all  probability 
the  raft  was  the  first  human  method  of  travel 
on  water,  next  to  floating  on  a  large  branch  or 
tree-trunk,  the  use  of  which  would  naturally 
suggest  the  raft,  just  as  a  raft,  with  sail_  of 
skm  or  other  material  raised  to  catch  the  wind, 
would  suggest  the  first  rude  sail  boat  or  ship. 
Rafts  have  been  in  use  in  all  historic  ages,  and 
doubtless  far  back  in  the  prehistoric  period,  but 
they  reached  their  most  general  use  after  the 
settlement  of  North  America,  when  the  vast 
forests  were  being  cleared  by  settlers,  and  the 
raft  offered  almost  the  only  method  by  which 
the  pioneer  on  the  Ohio  or  Mississippi  could 
reach  the  settlements  on  those  rivers,  dispose 
of  his  surplus  products,  and  buy  some  of  the 
comforts  and  perhaps  luxuries  to  be  obtained 
in  the  towns.  The  steamboat  has  almost  entirely 
done  away  with  the  raft  as  a  means  of  travel, 
but  rafting  is  still  the  chief  method  of  conveying 
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the  Itmiber  product  of  northwestern  forests  to 
market,  and  immense  rafts  are  sometimes  sent  by 
sea  from  Maine  to  New  York  or  Boston.    On 
(he  Pacific  coast  also  the  rafting  business  is  most 
extensive.    In  the  fall  of  1902,  a  monster  raft 
700  feet  long,  53  feet  wide,  12  feet  from  the 
waters  edge  to  the  top,  and  drawing  22!/^  feet 
of  water  was  safely  towed  700  miles  from  Co- 
lumbia River  to  San  Francisco.    The  logs  were 
120  feet  long,  and  from  12  to  20  inches  in  diam- 
eter, and  there  were  in  all  7,000  pieces,  valued  at 
|6ivno.    The  construction  of  a  raft  of  this  size 
is  a  vast  undertaking.    A  great  "cradle"  of  heavy 
timbers  is  built  on  a  slough  connected  with  the 
Columbia  River.    A  row  of  piling  is  driven  in 
deep  water,  and  the  frame  of  the  cradle  floats 
np  and  down  on  the  row  of  piling,  and  is  held 
in  place  by  it.     A  large  scow  with  a  derrick 
is  anchored  beside  the  cradle.     Log-booms  or 
small  rafts  are  towed  to  it,  and  the  logs  are 
lifted  by  the  derrick  into  the  cradle,  where  they 
are  fastened  with  chains  and  cables,  from  80  to 
100  tons  of  chain  being  used  on  one  raft.  When 
the  raft  is  finished  the  keys  that  held  the  parts 
of  the  cradle  together  are  drawn,  the  side  of 
the  cradle  is  pulled  away,  and  the  raft  floats  out 
on  the  water.    Tugboats  draw  it  into  and  down 
the  Columbia,  and  out  to  sea  on  its  voyage  to 
the  Gold^  Gate. 

Fire-rafts  have  been  used  in  ancient  and 
modem  wars  to  destroy  an  enemy's  vessels,  but 
since  navies  have  been  built  of  iron  and  steel,  the 
fire-raft  is  becoming  obsolete. 

Ragats,  ra'gats,  Switzerland,  a  fashionable 
Spa  in  the  province  of  St  Gall  on  the  Tamina, 
celebrated  for  its  hot  springs,  mineral  waters, 
and  scenery.  See  Pfeffebs. 
Ragged  Robin.  See  Lychnis. 
Ragged  Schools,  a  name  given  in  Great 
Britain  to  those  institutions  supported  by  volun- 
tary contributions  for  the  education  of  neglected 
children  and  the  consequent  prevention  of  juve- 
nile crime.  The  idea  of  forming  such  schools 
wa4  due  to  a  Portsmouth  cobbler,  John  Pounds, 
who  about  1819  began  to  take  in  the  ragged 
children  of  the  district  in  which  he  lived  and 
teach  them  while  he  was  at  work.  This  he  con- 
tinued till  his  death  in  1839.  The  success  of  the 
plan  caused  a  number  of  more  influential  per- 
sons to  take  the  matter  up,  and  in  1838  a  ragged 
Sunday-school  was  opened  in  London.  In  1841 
the  first  feeding-school,  in  which  the  children 
are  not  otily  educated  but  kept  and  fed  for  the 
day,  was  started  in  Aberdeen.  What  gave  a 
greater  impetus  than  anything  else  to  the  ragged 
school  scheme  was  Dr.  Guthrie's  <Plea  for 
Ragged  Schools,^  published  in  1847.  It  had  an 
immense  circulation,  and  was  followed  by  the 
extension  of  the  system  to  every  considerable 
town  in  the  kingdom.  The  name  ragged  schools 
was  first  adopted  in  1844.  Owing  to  the  educa- 
tion acts,  and  especially  the  introduction  of  com- 
pulsory school  attendance  and  abolition  of  fees, 
many  of  these  schools  were  absorbed  by  the 
school-boards,  and  altogether  they  may  be  said 
to  be  a  thing  of  the  past. 

Raghuvamtfa,  r5-g-hoo-v5n'sha,  one  of  the 
two  epics  of  the  Sanskrit  poet  Kalidisa  (q.v.). 
Its  subject  is  the  legendary  history  of  the  solar 
kings,  or  kings  descended  from  the  sun.  See 
SAHSKRrr  Language  and  Literature. 

Ragie,  a  grain.    See  Eleusine. 


Raglan,  Fitzroy  James  Henry  Somerset. 

Lord:  b.  30  Sept.  17SS;  d.  Sebastopol  28  June 
1855.  In  1804  he  entered  the  army  and  in  1807 
served  on  Wellington's  staff  in  the  expedition 
to  Copenhagen,  while  throughout  the  Peninsu- 
lar campaign  he  served  as  military  secretary. 
In  1814  he  acted  for  a  short  time  as  secretary  to 
the  embassy  at  Paris,  and  from  January  to 
March  1815  was  minister  plenipotentiary  there. 
At  Waterloo  he  lost  his  right  arm.  From  1819 
to  1852  he  was  military  secretary  to  the  Duke 
of  Wellington,  in  1852  became  master-general 
of  the  ordnance  and  in  October  of  that  year  en- 
tered the  House  of  Peers  as  Baron  Raglan. 
He  was  commander  of  the  English  forces  in 
the  Crimean  war,  where  he  suffered  much  from 
the  early  failures  of  the  campaign  and  from 
the  hostile  criticism  of  the  inefficient  commissariat 
arrangements.  Consult  Kinglake,  invasion  of 
the  Crimea.' 

Ragman  Rolls,  documents  containing  a 
record  of  the  acts  of  allegiance  extorted  by 
Edward  I.  of  England  from  the  nobility  and 
gentry  of  Scotland  in  1291-2  and  1296.  The 
document  was  delivered  back  to  the  Scotch 
along  with  other  records  and  muniments  in  1329 
in  terms  of  the  Peace  of  Northampton  when 
the  independence  of  Scotland  was  formally  ac- 
knowledged. It  is  now  deposited  in  the  British 
Record  Office. 

Ragnardk,  rag"na-rek',  in  Scandinavian 
mythology,  the  day  01  doom  when  the  present 
world  will  be  annihilated,  to  be  reconstructed  on 
an  imperishable  basis.  The  title  of  the  con- 
cluding portion  of  Wagner's  great  operatic 
trilogy  'Gotterdammerung'  is  a  translation  of 
this  word.  In  that  work  is  depicted  the  down- 
fall of  Woden  and  the  gods  and  the  triumph  of 
perfect  human  love.  William  Morris  also  treats 
this  subject  in  his  *  Sigurd  the  Volsung.'  'Rag- 
nardk' is  the  title  of  a  novel  by  Ignatius  Don- 
nelly. 

Ragout,  ra-goo',  a  French  dish  prepared 
of  meat  or  fish  stewed  with  vegetables,  and 
highly  seasoned. 

Ragozin,    ra-go'zSn,   ZenHide   Alexeievna, 

Russian-American  writer:  b.  Russia  1835.  She 
traveled  widely  in  Europe  and  in  1874  came  to 
the  United  States.  She  is  a  member  of  the 
leading  American  and  European  literary  socie- 
ties, and  has  achieved  a  wide  reputation  as  an 
author.  Her  most  important  books  are:  *The 
Story  of  Chaldea'  (1886);  <The  Story  of 
Assyria'  (1887)  ;  <The  Story  of  Media,  Babylon, 
and  Persia'  (1888);  <History  of  the  Worid'; 
<  Siegfried,  the  Hero  of  the  Netherlands' 
(1898);  <  Roland,  the  Paladin  of  France' 
(1899);  *Salammbo,  the  Maid  of  Carthage' 
(1899). 

Rags,  though  valueless  for  most  purposes, 
are  yet  of  great  importance  in  the  arts,  particu- 
larly in  paper  making.  Woolen  rags  of  a  loose 
texture,  and  not  too  much  worn,  are  unraveled 
by  means  of  machinery,  and  mixed  up  with 
good  wool,  to  form  what  is  known  as  "shoddy," 
with  which  cheap  woolen  goods  are  made.  Large 
quantities  of  rags  are  imported  to  the  United 
States  from  Great  Britain  and  the  continent  of 
Europe. 

Ragueneau,  rag-no,  Paul,  French  mission- 
ary and  explorer :  b.  Paris  1605 ;  d.  there  3  Sept.  i 
1680.    He  joined  the  Jesuit  order,  and  went  to 
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Canada  in  1636  to  work  among  the  Indians,  first 
visiting  the  Hurons.  In  1640  he  made  an  un- 
successful attempt  to  secure  the  release  of 
French  prisoners  from  the  hostile  Iroquois.  Be- 
coming the  head  of  the  Jesuit  missions  in 
Canada  in  1650,  he  brought  the  remnant  of  the 
Hurons  to  Quebec  to  escape  the  Iroquois.  On  a 
visit  to  the  Onondaga  tribe  of  Iroquois  he  nearly 
lost  his  life.  His  chief  success  was  with  the 
Hurons,  with  whom  he  labored  until  1666,  when 
lie  returned  to  France  and  acted  as  agent  for 
the  Canadian  missions.  He  wrote  *Vie  de  la 
Mere  St.  Augustine,  relig^euse  Hospitaliere  de 
Quebec  en  la  Nouvelle  France'  (1672);  'Rela- 
oon  de  ce  qui  s'est  passe  de  plus  remarquables 
cs  Missions  des  Peres  de  la  Compagnie  en  la 
Nouvelle  France*  (1647-57),  the  latter  work 
covering  the  years  1645-52  and  1656-7.  Consult : 
Parkman,  *The  Jesuits  of  North  America* 
(1867)  ;  <The  Jesuit  Relations*  (1896-1901). 

Raguet,  ra-ga',  Cond^,  American  political 
economist:  b.  Philadelphia,  Pa.,  28  Jan.  1784; 
d.  there  22  March  1842.  He  was  educated  at 
the  University  of  Pennsylvania,  studied  law, 
and  later  entered  upon  a  commercial  career.  He 
went  to  Santo  Domingo  in  1804  as  supercargo  on 
a  vessel  and  made  a  second "  voyage  to  that 
island  in  1805.  In  1806  he  went  into  business  on 
his  own  account  and  was  eminently  successful, 
amassing  an  immense  fortune  and  playing  an 
important  part  in  the  commercial  affairs  of  the 
day.  In  1812  he  was  active  in  providing  for  the 
defense  of  Philadelphia  against  the  expected  at- 
tack of  the  British  fleet,  and  in  1815  was  elected 
to  the  State  legislature  where  he  subsequently 
served  in  both  houses.  He  was  appointed 
United  States  consul  at  Rio  Janeiro  in  1822  and 
in  1825  became  chargi  d'affaires  to  Brazil,  an 
office  he  occupied  until  1827.  After  his  return  to 
the  United  States  he  edited  several  journals  de- 
voted to  free-trade  doctrines,  among  them  *The 
Free  Trade  Advocate*  in  1829;  'Examiner*  in 
1834-S;  'The  Financial  Register*  in  1837-9;  he 
also  published  two  small  volumes  relating  to 
Santo  Domingo;  'Principles  of  Free  Trade* 
(1835);  *On  Currency  and  Banking*  (1839); 
etc 

Ragusa,  ra-goo'sa  (Slavic,  Dubrovnik),  a 
seaport  town  of  southern  Dalmatia,  Austria- 
Hungary,  on  a  peninsula  projecting  into  the 
Adriatic.  It  lies  at  the  foot  and  on  the  slopes 
of  Monte  San  Sergio  and  its  streets  rise  in  ter- 
races from  the  Corso,  the  principal  thorough- 
fare, which  traverses  the  centre  of  the  city. 
There  are  old  walls  flanked  with  towers  and 
a  fort  erected  during  the  French  occupation  in 
the  beginning  of  the  19th  century.  Among  the 
notable  public  buildings  are  the  cathedral  dat- 
ing from  the  first  years  of  the  i8th  century;  the 
new  Greek  church ;  the  older  churches  of  the 
Franciscans,  Dominicans,  and  Jesuits ;  the  town- 
hall,  anciently  the  governmental  palace,  com- 
pleted in  the  early  part  of  the  15th  century  after 
nearly  a  hundred  years  in  building,  and  forming 
a  magnificent  example  of  the  Gothic- Venetian 
style ;  and  the  Dogona,  of  the  same  architectural 
type.  The  industrial  interests  of  the  town  com- 
prise chie%  manufactures'  of  silk,  leather,  and 
liqueurs.  The  coasting  trade  is  important,  but 
owing  to  the  shallowness  of  the  harbor,  centres 
chiefly  at  Gravosa,  some  four  miles  to  the  north. 
The  population  in  1910  was  14,500.    Ragusa  was 


founded  in  the  _7th  century  of  our  era  by  refugees 
from  the  ancient  Epidaurus,  now  known  as 
Ragusa  Vecchia,  when  that  city,  whose  origin 
goes  back  to  the  6th  century  before  Christ,  was 
destroyed  by  the  Slavs.  Ruled  in  turn  by  the 
Byzantines,  the  Venetians  and  the  Hungarians, 
it  acquired  in  the  13th  and  14th  centuries, 
through  trade  and  unscrupulous  diplomacy,  lord- 
ship over  a  territory  of  some  750  square  miles 
and  maintained  its  existence  as  an  aristocratic 
republic,  paying  tribute,  after  1440,  to  the  Turks. 
The  prosperity  of  the  town  was  undermined  by 
several  epidemics  in  the  i6th  century  and  by 
repeated  earthquakes  of  which  that  of  1667  was 
the  most  disastrous.  In  1806  Ragusa  was  occu- 
pied by  the  French,  two  years  later  the  repub- 
lican form  of  government  was  abolished,  and  in 
1809,  with  the  rest  of  Dalmatia,  it  was  annexed 
to  the  Illyrian  kingdom.  In  1814  it  passed  to 
Austria.  The  see  of  Ragusa  was  founded  in 
980,  and  from  1121  to  183 1  it  was  the  seat  of  a 
Roman-Catholic  archbishop.  So  well  known 
were  its  trading  vessels  in  former  times  that  our 
word  argosy  is  derived  from  the  name  of  this 
port. 

Raguaa,  a  town  of  Sicily,  in  the  province 
of  Syracuse,  on  the  mountam  stream  Erminio, 
some  30  miles  west-southwest  of  Syracuse.  It 
has  considerable  manufactures  of  cotton  and 
other  textiles,  oil,  furniture,  and  asphalt  and 
carries  on  an  important  trade  in  com  and  wine. 
It  comprises  tyo  communities,  Ragusa  proper 
with  a  population  of  about  32.000,  and  Ragusa 
Inferiore  with  8,550  inhabitants.  Ragusa  is  sup- 
posed to  be  the  ancient  Hybla  Herxa. 

Rag'wort;  any  of  various  composite  weeds 
of  the  genus  Senecio,  now  common  in  ail  parts 
of  the  world.  These  coarse,  yellow-flowered, 
pubescent  plants  are  allied  to  the  thistles, '  and 
some  of  the  score  of  American  species  are 
known  as  squaw-weed,  ragwort,  and  butter- 
weed,  and  in  England  as  groundsel.  See  Sene- 
cm. 

RahJi,  ral,  Karl,  Austrian  painter:  b.  Vienna 
13  Aug.  1812;  d.  there  9  July  1865.  At  19  he 
won  a  prize  at  the  Vienna  Academy  and  then 
started  on  his  first  tour  among  the  art  centres 
of  Germany,  Hungary,  and  Italy.  He  made  his 
home  in  the  last  named  country  from  1836  to 
1843,  studying  especially  the  painters  of  the 
Venetian  and  Roman  school,  from  whom  he  de- 
rived the  grandeur  of  conception  and  noble 
coloring  for  which  his  works  are  distinguished. 
In  1846,  after  two  years'  residence  as  a  portrait 
painter  in  Vienna,  he  resumed  his  travels  and 
practised  his  art  with  success  and  profit  in  Hol- 
stein,  Paris,  Rome,  Copenhagen,  and  Munich. 
Among  his  historical  paintings  of  this  first  pe- 
riod are  <The  Finding  of  Manfred's  Body*; 
'Manfred's  Entrance  into  Lucera' ;  'The  Cata- 
combs during  the  Persecut:<)n*  (in  the  Hamburg 
Gallery  and  a  replica  in  the  Berlin  Nationsu 
Gallery).  He  was  appointed  professor  in  the 
Berlin  Art  Academy  in  1850,  but  his  political 
opinions  were  extreme  and  violent  and  he  was 
compelled  to  leave  the  city.  The  private  school 
which  he  thereupon  opened  became  the  most 
important  seminary  of  painting  in  Austria.  He 
meanwhile  applied  himself  to  much  decorative 
work,  as  is  testified  by  the  painted  fagade  and 
vestibule  of  the  church  in  the  Old  Meat  Market 
at  Vienna,  the  four  compositions  from  the  Greek 
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heroic  ag«,  and  the  'Four  Elements*  in  the 
palace  of  Baron  Sina.  In  1864  he  painted  in 
the  Museum  of  Arms  a  series  of  allegorical 
figures  of  heroic  size.  To  this  period  belong 
bis  fresco,  'A  Maid  from  Foreign  Lands' ;  and 
the  designs  for  a  ball-room  in  Oldenburg  Cas- 
tle and  'Incidents  of  the  Argonautic  Expedi- 
tion.' His  last  works  consisted  of  designs  for 
the  decoration  of  the  New  Opera  House  at 
Vienna.  These  were  executed  by  his  pupils 
after  his  death.  He  tmites  in  his  pictures  the 
rich  coloring  of  Rubens  and  Titian  with  a  har- 
mony of  grouping  monumental  in  its  impres- 
sivcness.  Yet  his  handling  of  form  inclines  to 
coarseness  and  exaggeration.  Among  the  most 
eminent  of  his  pupils  were  Bitterlich,  Eisen- 
menger,  Lotz,  Griepenkert,  Gaul,  and  Than. 
Consult:  George-Mayer,  'Erinnerung  von 
Karl  Rahl>  (1882). 

R^u,  ra'hoo,  in  Indian  mythology,  the 
demon  who  is  imagined  to  be  the  cause  of  the 
eclipses  of  sun  and  moon.  Rahu,  having  stolen 
of  the  nectar  of  immortality,  was  caught  and 
beheaded  before  he  swallowed  the  divine  stuff. 
The  head  thus  became  immortal,  and  ever  after- 
ward followed  the  sun  and  moon.  When  it  oc- 
casionally caught  them  an  eclipse  resulted. 

Rahway,  ra'wa,  N.  J.,  city,  in  Union 
County;  on  the  Rahway  River,  and  on  the 
Pennsylvania  railroad;  about  20  miles  south- 
west of  New  York  city.  It  is  a  residential  city, 
and  its  clean,  well-laid-out  streets,  its  parks, 
and  fine  residences  make  it  an  attractive  sub- 
urb. It  has  considerable  manufacturing  inter- 
ests; the  chief  establishments  are  chemical 
Works,  printing  houses,  shirt  factories,  lace  cur- 
tain factories,  felt  mills,  steel  works,  carriage 
and  music  box  factories.  There  is  a  large  trade 
in  manufactured  articles,  fruit,  and  vegetables. 
It  has  a  high  school,  public  and  parish  schools 
and  a  library,  which  has  about  20,000  volumes. 
Pop.  (1910)  9.337- 

Rai  Bareli,  rl  ba-r3'le,  India,  (i)  head- 
quarters of  a  district  of  the  same  name,  on  the 
banks  of  the  Sai,  48  miles  southeast  of  Luck- 
now.  It  has  a  spacious  fort,  a  magnificent  pal- 
ace, four  fine  mosques,  and  the  tomb  of  Nawab 
Jahan  Khin.  Pop.  18,798.  (2)  The  district  of 
Rai  Bareli  forms  a  part  of  the  Lucknow  division, 
and  has  an  area  of  1,751  square  miles.  Pop. 
about  1,100,000. 

Saiatea,  ri-a-ti'a,  Polynesia,  an  island  of 
the  Society  group,  northwest  of  Tahiti;  area, 
75  square  miles.  It  is  mountainous  (3400 
feet),  but  fertile,  and  traversed  by  many 
streams.  The  chief  products  are  cotton  and 
copra.    Pop.   (Protestant)   2,300. 

Raibolini,    ri-bo-le'ne,     Francesco.       See 

FbANOA,   pRANCESCa 

RaifFeisen,    rifl-zen,    Priedrich    Wilhelm, 

German  economist:  b.  Hamm,  near  Coblenz, 
Germany,  30  March  l8l8;  d.  11  March  1888. 
He  entered  the  army  in  1835,  but  was  com- 
pelled by  ill  health  to  withdraw  and  then  en- 
tered the  civil  service.  During  the  agricultural 
troubles  _  of  1846-7  he  perceived  the  difficulty 
with  which  the  small  landholder  procured  credit 
and  he  conceived  the  idea  of  establishing  small 
mutual  credit  associations  which  freed  the 
farmer  from  the  exorbitant  rates  of  the  usurers. 
Hb  first  efforts  were  at  Heddersdorf  and  Wyer- 


btjsch  and  he  then  proceeded  to  extend  the 
operation  of  the  plan  throughout  Germany. 
In  1866  he  broke  down  from  overwork  and  re- 
tired for  a  time  from  public  service.  In  1878 
he  founded  the  'Landwirtschaftliches  Genossen- 
schaftsblatt'  at  Neuwied.  He  lived  to  see  his 
plan  in  successful  operation  in  Germany,  Aus- 
tria, Switzerland,'  and  Italy.  He  wrote:  <In- 
struktion  zur  Geschafts-  und  Buchfuhrung  der 
Darlehnskassenvereine'  (1^69);  <Kurze  Anlei- 
tung  zur  Grundung  von  Darlehnskassenvcreinen* 
(1888) ;  etc. 

Raikes,  raks,  Robert,  English  founder  of 
Sunday  schools :  b.  Gloucester,  England,  14  Sept. 
1735;  d.  there  J  April  181 1.  He  succeeded  to 
his  father's  busmess  as  editor  and  publisher  of 
the  Gloucester  'Journal'  in  1757  and  used  its 
influence  in  exposing  certain  prison  abuses  m 
his  native  town.  In  1 781  he  founded  several 
Sunday  schools  which  he  engaged  needy  women 
to  teach  at  a  shilling  a  day,  and  succeeded  in 
inducing  the  attendance  of  the  children  of  the 
city.  In  1803,  largely  through  his  efforts,  the 
Sunday  School  Union  was  founded.  Consult: 
Lives  l|y  Gregory  (1877),  and  Eastman  (1880)  ; 
Harris,  'Robert  Raikes:  The  Man  and  his 
Work'    (1899).    See  Sunday  Schools. 

Rail  Sections  as  Engineering  Structures 
and  Their  Correlations  to  Equipment  and 
Operation  of  Railroads.  It  is  what  a  rail . 
section  can  do,  its  combined  stability,  efficiency, 
and  capacity  with  the  equipment  for  carrying  the 
loads,  which  determine  its  status  and  relative 
importance  as  an  engineering  structure.  A  rail 
section  is  heavy  at  the  present  time,  of  which 
sufficient  for  a  mile  of  track  equals  or  weighs 
more  than  the  passing  locomotive. 

The  installation  of  the  railroads  in  the  United 
States  from  1826  to  1833  was  usually  with  strap- 
iron  rails,  forming  the  bearing  surface  for  the 
wheel  treads,  and  guide  to  the  flanges,  laid  on 
wooden  or  stone  stringers  as  the  girders. 

The  engines  were  of  the  four-wheel  type, 
short  wheel  bases,  and  rode  unsteadily  over  the 
light  tracks.  The  driving-wheel  loads,  at  first 
intended  not  to  exceed  1,700  pounds,  when  in- 
creased to  4,000  pounds  injured  the  light  struc- 
tures, at  speeds  of  10  to  15  miles  per  hour. 

John  B.  Jervis,  chief  engineer  of  the  Dela- 
ware &  Hudson  Canal  Company's  railroad,  com- 
pleted in  1829  the  superstructure  of  strap-iron 
rails  on  wooden  stringers,  designed  for  the 
transportation  of  coal  by  steam-engines,  from 
the  mines  to  the  canal  at  Honesdale,  Pa. 

Three  engines  were  constructed  in  England, 
under  directions  not  to  exceed  ij4  gross  tons 
per  wheel,  but  were  heavier  as  built.  The 
"Stourbridge  Lion,'  8  Aug.  1829,  made  only  a 
short  trial  trip,  and  proved  too  heavy  for  the 
structure,  and  locomotives  as  motive  power 
were  abandoned. 

The  track  proved  adequate  for  the  trans- 
portation of  about  1,000,000  tons  of  coal  annu- 
ally, for  several  years,  under  the  designed  static 
wheel  loads. 

Mr.  Jervis  was  the  chief  engineer  of  the 
Mohawk  and  Hudson  Railroad  in  1830,  and  9 
Aug.  1831  made  the  successful  trial  trip  with 
the  locomotive  De  Witt  Clinton  and  passenger 
train.  The  superstructure  was  strap-iron  rails 
2'^^  inches  wide,  9/16  of  an  inch  thick,  the  upper 
corners  rounded  to  a  width  of  1%  inches,  and 
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laid  central  upon  6  x  6-inch  pine  stringers,  sup- 
ported by  stone  blocks,  each  of  two  cubic  feet, 
spaced  three-feet  centres,  and  set  upon  broken 
stone  foundations,  for  inflexible  supports  as  for 
buildings.  This  theory  Jervis  discarded  in  1832 
for  that  of  the  elastic  roadbed. 

The  De  Witt  Clinton  weighed  6,758!/!  pounds, 
and  the  John  Bull,  made  by  Robert  Stephenson 
&  Company,  Newcastle-on-Tyne.  England, 
weighed  12,742  pounds,  of  which  8,745  pounds 
were  upon  the  pair  of  drivins-wheels,  which 
proved  heavy  for  the  superstructure  and  rode 
unsteadily  over  the  track,  and  seldom  used  as 
received. 

Mr.  Jervis,  in  1832,  designed  his  four-wheel 
"leading  and  guiding  truck,'*  and  substituted  it 
for  the  front  pair  of  carrying  wheels  of  the 
engine,  which  extended  the  wheel-base  and  gave 
it  lateral  and  vertical  flexibility  for  ease  of  loco- 
motion. 

The  truck,  supporting  the  front  of  the  en- 
gine, and  the  one  pair  of  drivers  the  rear,  sub- 
divided the  total  load  for  distribution,  and  used 
a  part  to  stiflFen  and  strengthen  the  track  for  the 
driving-wheel  loads,  which  was  the  inception 
of  this  valuable  principle  of  American  practice. 
A  second  pair  of  drivers  was  added,  for  greater 
adhesion,  making  the  type  of  the  American  loco- 
motive, which  could  now  cross  the  mountain 
divides  without  inclined  planes,  a  requirement 
for  railroad  extension  and  operation. 

The  prototype  of  the  present  tee  sections, 
to  be  rolled  as  one  piece  and  spiked  directly  to 
the  wooden  cross-ties  or  stone  blocks,  was  de- 
signed by  Robert  L.  Stevens  in  1830,  and  laid 
on  the  Camden  &  Amboy  Railroad  in  1832.  It 
was  rolled  in  Wales,  in  i6-feet  lengths,  fished 
by  6-inch  riveted  two-hole  plates,  was  3Y2  inches 
high,  3%  inches  base,  head  2%  inches  wide,  and 
weighed  39  9/16  pounds  per  yard ;  therefore  was 
expensive,  and  the  principles  of  construction 
not  copied  generally  until  after  1840,  when  it 
had  demonstrated  its  value. 

The  two  problems,  evolution  of  the  locomo- 
tive and  of  the  rail  section,  were  being  solved 
at  the  same  time,  an  improvement  in  either 
aiding  the  other,  owing  to  the  correlations 
which  exist  between  them. 

The  strap-iron  rails  served  to  develop  prac- 
tical locotnotion  only,  as  about  4,000  pounds 
static  driving-wheel  loads  were  their  limit,  the 
spikes  drawing  or  breaking,  and  failed  to  hold 
the  iron  to  the  wooden  or  stone  stringers,  as 
mechanical  structures,  and  frequently  the  facing 
ends  of  the  rails  ("snake  heads")  sprang  up 
above  the  centre  of  the  following  wheel  and 
curled  through  the  floor  of  the  car,  impaling 
passengers  in  their  seats. 

Sundry  types  of  sections  for  iron  rails,  in- 
cluding Birkinshaw's  *fish-bellied,'>  and  the  Clar- 
ance  pattern,  set  in  chairs,  compound  forms  of 
two  or  three  pieces,  were  tried  with  the  strap- 
iron  rails,  and  by  or  before  1844  the  most  effi- 
cient iron  tee  sections  became  the  principal  reli- 
ance for  service  until  1863,  the  advent  of 
Bessemer  steel. 

The  compound  rails  failed  mechanically  after 
a  short  use.  The  best  quality  of  iron  rails,  in 
light  sections,  rendered  some  years  of  service, 
until  the  static  driving-wheel  loads  began  to 
exceed  7,000  pounds.  Before  they  had  reached 
10,000  pounds,  lamination  and  exfoliation  of  the 
iron  in  the  bearing  surface  were  rapid,  owing 


to  its  limited  and  inadequate  physical  properties 
of  cubic  elasticity. 

The  pile  of  iron  for  the  rail  was  formed  of 
several  slabs  or  pieces,  put  into  a  furnace  and 
brought  up  to  a  welding  heat,  with  the  expecta- 
tion that  complete  union  would  occur  between 
all  of  the  pieces  in  rolling.  This  did  not  take 
place,  and  the  cinder  which  was  in  each  bar 
rolled  out  more  as  a  bundle  of  fibres  in  the  sec- . 
tion,  preventing  the  formation  of  a  solid  homo- 
geneous structure.  The  linear  elasticity  was 
s'ifficient  as  a  girder,  b'lt  deficient  in  cubic  elas- 
ticity for  the  metal  in  the  bearing  surface. 

The  manufacture  and  use  of  heavier  and 
stifTer  sections  of  iron,  for  smoother  and  more 
stable  tracks,  caused  such  rapid  wear  of  the 
rails  that  man^r  companies  returned  to  the  use 
of  lighter  sections.  This  was  a  check  to  the 
extension  and  development  of  transportation  for 
the  country. 

The  introduction,  in  1863,  of  light  rails  of 
Bessemer  steel,  a  product  more  homogeneous 
and  solid  than  iron,  furnished  a  m^al  which, 
in  the  bearing  surface,  wore  well,  exceeding  the 
life  of  10  to  IS  iron  rails.  This  in  a  few  years 
reduced  operating  expenses  and  enabled  the  ex- 
tension of  railway  systems  to  new  territory. 

The  cost  of  the  steel  limited  the  rails  to  light 
and  limber  sections.  They  were  inefficient  as 
engineering  structures,  and  did  not  permit  the 
desired  enlargement  of  the  locomotives  to  over- 
come the  resistance  of  heavier  trains,  and  roeet 
the  demands  and  requirements  of  transportation. 

The  maximum  static  load  per  driving-wheel 
in  1876  was  about  13,000  pounds  for  some  of 
the  largest  passenger  engines,  but  three  times 
greater  than  it  was  upon  tlie  strap-iron  rails. 

I  invented  and  constructed  my  Dynagraph  in 
1874,  to  measure  train  resistatKe,  and  observed 
upon  the  Lake  Shore  &  Michigan  Southern, 
Baltimore  &  Ohio,  Philadelphia,  Wilmington  & 
Baltimore,  Boston  &  Albany,  and  the  New  York 
Central  &  Hudson  River  railroads  that  on  new 
rails  well  surfaced  the  resistance  was  less  than 
upon  worn  rails  with  low  joints,  the  topograph- 
ical conditions  being  the  same. 

A  test  was  made  of  a  passenger  train,  in 
1878,  on  the  New  York  Central  &  Hudson  Rivei 
Railroad,  of  9  cars,  ^joo  tons  weight,  at  51  to  52 
miles  per  hour;  the  resistance  was  ll'^  to  12- 
pounds  per  ton,  only  two  thirds  of  that  esti- 
mated by  the  English  formula  of  Clarke.  These 
were  valuable  facts  to  establish,  not  only  as  to 
the  amount  of  the  train  resistance,  but  to  one 
of  its  elements,  for  on  the  smoother  track  the 
resistance  for  every  wheel  was  reduced,  by  roll- 
ing forward  with  less  vertical  undulations  and 
shocks. 

A  sphere  moving  over  a  perfect  plane  in  a 
straight  line,  irrespective  of  speed,  theoretically 
would  not  do  work  for  or  against  gravity,  ap- 
plies in  principle  to  a  moving  car-body  or 
wheels  on  the  rails.  Tracks  of  true  planes  on 
steam  railroads  are  not  expected  to  be  realized, 
yet  it  was  necessary  to  investigate  their  condi- 
tion and  measure  the  undulations  on  the  light 
steel  rails,  to  ascertain  what  was  required  to 
add  to  their  efficiency  and  commercial  value  as 
engineering  structures.  The  investigations  of 
the  condition  of  the  track  were  made  by  the 
complete  instruments  I  designed  in  1880  for  my 
Track  Indicator.  A  special  6-wheel  truck,  of  11- 
foot  wheel  base,  was  made,  to  carry  one  end 


Digitized  by 


Google 


RAIL  SECTIONS 


of  the  so-foot  car  which  contains  the  recording, 
mechanism.  The  total  load  upon  the  truck  is 
19  tons,  and  the  outer  wheels  act  as  the 
datum  plane,  while  the  middle  wheels  indicate 
the  surface  undulations  of  each  line  of  rails, 
upon  the  moving  band  of  paper,  on  a  scale  of 
one  inch  per  50  feet  of  track  which  is  sufficient 
to  show  the  detail  of  each  rail.  The  vertical 
scale  is  full  size. 

The  theory  is,  that  if  the  running  surface 
of  the  rail  in  its  general  depression  under  the 
truck  is  smooth,  the  recording  pen  would  draw 
a  straight  line ;  if  not,  its  deviation. 

The  gauge  of  track,  speed,  and  distance,  are 
measured,  while  the  sections,  mile  posts,  and 
stations,  are  located  as  they  are  passed. 

The  undulations  are  summed  up  automat- 
ically into  feet  and  inches  per  mile,  which  fur- 
nish the  data  for  the  condensed  diagrams,  and 
show  on  a  scale  of  1/4  of  an  inch  per  mile  the 
comparative  condition  of  the  track.  These  were 
commenced  in  1881,  and  annually  repeated  ex- 
hibit the  reduction  in  undi'lations,  by  the  transi- 
tion from  the  light  and  limber  sections  to  the 
heavier  and  stiflFer  rails,  as  engineering  struc- 
tures, and  also  that  the  static  driving  wheel 
loads  have  nearly  doubled   in  the  meantime. 

Paint  is  ejected  automatically  on  the  rails, 
for  the  trackmen,  where  the  deflections  exceed 
1/8  of  an  inch. 

The  inspections  of  the  track  on  the  early 
steel  sections  indkated  that  the  rails  on  all  the 
different  railroads  had  characteristic  permanent 
sets,  which  proved  that  the  mechanical  elements 
of  stiffness  of  the  4  or  4  1/2-inch  sections 
were  insufficient  for  the  wheel  loads.  The 
trackmen  were  unable  to  maintain  the  track 
and  prevent  sets  taking  place  in  the  rails,  and 
rapid  cutting  of  the  cross-ties  under  the  rail 
seats,  file  joints  were  low,  the  facing  ends 
of  the  rails  cut  out,  which  gave  shocks  to  every 
passing  wheel,  while  the  undulations  under  the 
wheel  loads  of  the  Track  Indicator  recorded 
from  6  to  12  feet  per  mile. 

The  original  and  condensed  diagrams  of 
over  10,000  miles  of  track  were  measurements 
and  new  data,  to  study  the  action  and  require- 
ments of  a  section  in  the  track,  and  in  1883  I 
designed  the  pioneer  s-inch  80-pound  steel  rail, 
for  the  New  York  Central  &  Hudson  River 
■  Railroad,  and  in  1884  commenced  to  replace 
their  4^-inch  65-pound  rails.  With  15  pounds 
or  only  23  per  cent  more  of  metal,  the  section 
was  increased  in  stiffness  60  per  cent  and  in 
strength  40  per  cent,  and  with  a  head  2  11/16 
inches  in  width  enforced  the  resultant  of  the 
passing  wheel  loads  by  their  treads  to  hold  the 
rails  in  a  vertical  position  on  the  cross-ties, 
checking  the  rolling  out  and  spreading  of  the 
gauge,  which  augmented  the  running  stability  of 
the  equipment. 


The  80-pound  rails  made  a  stiJfer,  stronger 
and  smoother  track  than  the  former  6s-pound 
and  were  soon  followed  by  the  Pennsylvania  and 
the  other  railroad  companies'  adoption  of  s-inch 
80-pound  or  heavier  sections. 

The  augmented  60  per  cent  in  stiffness  and 
40  per  cent  in  strength,  with  the  advantageous 
correlations  existing  between  them  and  the 
equipment,  enabled  nearly  doubling  the  axle  and 
total  loads  of  the  locomotive  and  cars  on  the 
same  roadbed.  It  marks  a  distinct  epoch  in 
the  progress  of  transportation. 

Mr.  William  Buchanan,  general  superin- 
tendent of  motive  power,  New  York  Central 
&  Hudson  River  Railroad,  designed  his  famou» 
locomotive.  No.  870,  in  1889,  with  40,000  pounds 
upon  the  engine  truck,  80,000  pounds  upon  two 
pair  of  driving  wheel  axles,  and  80,000  pounds 
upon  the  tender  when  loaded  with  coal  and 
water,  which  made  the  first  100-ton  locomotive. 
These  weights  did  not  disturb  the  track  on  the 
stiffer  rails  as  the  lighter  axle  loads  had  upon 
the  former  limber  rails.  On  November  30, 
1891,  the  Empire  State  Express  was  installed, 
the  fastest  long  distanc'e  train  ever  attempted, 
which  still  maintains  its  prestige,  as  a  demon- 
stration and  educator  of  practical  fast  speeds 
on  stable  track. 

The  running  time  from  New  York  to  Buf- 
falo, 440  miles,  was  8  1/2  hours,  including  3 
stops,  2  changes  of  locomotives,  and  28  slow 
downs.  In  1895  the  schedule  time  was  reduced 
15  minutes.  The  achievement  was  of  interest 
to  the  railroad  world  as  an  accomplishment 
of  what  had  been  considered  previously  im- 
possible. The  practical  effect  of  the  stiff  rails 
has  been  the  construction  of  larger  and  more 
powerful  locomotives  and  an  increase  of  speed 
on  railroads,  as  shown  by  statistics.  The 
Twentieth  Century  Limited,  on  the  New  York 
Central  &  Hudson  River  Railroad,  and  tlie 
Pennsylvania  Special  on  the  Pennsylvania  Rail- 
road, are  now  running  from  New  York  to  Chi- 
cago and  return  each  way  in  18  hours. 

The  mechanical  properties  of  stiffness  and 
strength  of  a  section  are  secured  in  the  de- 
sign for  a  given  height  and  weight  of  metal  by 
distributing  as  much  of  it  in  the  head  and  base 
as  far  from  the  neutral  axis  for  the  longitudinal 
stresses  as  requisite  for  the  relations  of  the 
bearing  surface,  guide  and  girder,  denoted  in 
Fig.  2. 

The  mechanical  properties  of  different  sec- 
tions, are  ascertained  and  compared  by  their 
respective  moments  of  inertia  and  moments  of 
resistance,  and  in  the  higher  and  heavier  sec- 
tions they  increase  in  a  faster  ratio  than  the 
weight,  and  cost, —  an  engineering  and  economic 
advantage.    See  Table  No.  i. 

The  different  weights  of  the  sections  have 
from  40  to  45  per  cent    of  the  metal   in   the 
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Resistance 

cubic 
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carried   per   Section 

for    20,000   lbs. 

Unit    Fiber    Strains 

inch-pounds. 
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II 
80 
100 
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2  3-? 
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12.0 
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26.0 
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10.5 
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210,000 
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head,  37  to  40  in  the  base,  and  20  to  23  in  the 
web.  The  bearing  surface  is  crowned  with  a 
radii  of  12  or  14  inches,  while  the  upper  comer 
radii  are  5/16  or  3/8  of  an  inch.  The  fishing 
angles  of  the  head  and  base  are  13  or  14  de- 
grees, according  to  the  design  —  the  latter  being 
the  best  to  take  up  the  wear  of  the  splice  bars. 
The  web  is  joined  to  the  head,  in  the  best  de- 
signs, by  fillets  of  1/2  inch  radii. 

The  increased  mechanical  element  of  stiffness 
of  rails  lessens  the  deflections  for  a  given  load, 
while  the  strength  reduces  the  unit  fibre  strains, 
therefore  augments  the  capacity  for  larger  bend- 
ing moments  and  better  distribution  of  the 
wheel  effects  to  the  cross-ties  and  ballast;  but 
the  wheel  contact  pressure  intensity  per  square 
inch  in  the  bearing  surface  is  increased. 

Standard  sections  of  given  weights,  varying 
by  increments  of  S  pounds  per  yard,  have  been 
designed,  with  definite  mechanical  properties, 
and  are  manufactured  as  commercial  products. 
My  standards  consist  of  15  sections  of  50  to  105 
pounds  per  yard.  There  are  three  duplicate 
weights,  but  of  different  mechanical  properties. 

The  80-  and  loo-po'und  for  main  lines  are 
in  most  general  use,  and  the  65,  70,  and  75  for 
branch  lines,  though  the  80-pound  will  soon  be 
a  requisite.  The  New  York  Central  &  Hudson 
River  Railroad  commenced  to  lay  my  6-inch 
loo-pound  section  in  1892,  and  that  weight  has 
become  the  standard  for  the  Eastern  trunk  lines. 

The  A.  S.  C.  E.  standards  are  from  20  to  100 
pounds  per  yard.  The  English  standards  for 
flat-bottom  sections  are  of  the  same  weights, 
for  use  in  India. 

"Bull  Head"  sections  are  standards  for  Eng- 
land. 

The  superstructure  of  the  track,  for  Ameri- 
can, English,  French,  and  German  steam  rail- 
roads, is  flexible,  on  an  elastic  roadbed  as  the 
foundation,  and  under  the  area  of  the  wheel 
bases  of  the  locomotives  and  cars  to  be  loaded 
as  uniformly  as  possible,  by  pressures  which  can 
be  sustained. 


and  their  generated  forces,  until  the  total  re- 
sistance equals  their  effects. 

The  ballast  and  roadbed  are  compressed  from 
one  fifth  to  one  third  of  the  total  amount  of  the 
temporary  subsidence  of  the  rail,  and  the  latter 
is  affected  for  a  depth  of  12  to  20  feet,  according 
to  its  material,  construction,  and  stability. 

•  The  rails  are  loaded  only  by  the  rolling 
wheel  contacts,  which  bend  them  downward 
under  the  wheels,  as  indicated  in  Fig.  i— the 
positive  bending  moment  —  while  in  the  wheel- 
spacing  the  flexure  is  upward  —  the  negative 
bending  moment;  shearing  stresses  connecting 
the  bending  moments  at  the  points  of  flexure. 

The  rail  section  therefore  resolves  and  dis- 
tributes its  wheel-load  effects  by  longitudinal 
components  of  stress,  and  produces  compression 
in  the  metal  above  the  neutral  surface  directly 
under  the  wheels,  and  below  tension.  Either  side 
of  the  wheels  in  the  spacing  the  stresses  are 
reversed  at  the  points  of  flexure,  the  wheel- 
space  controlling  the  span  of  the  bending  rail 
more  than  that  of  the  cross-ties.  See  Strem- 
matograph  Test  No.  257. 

The  strain  in  the  metal  of  the  rails  is  con- 
tinuous for  the  entire  wheel  base  of  the  loco- 
motive, and  not  discontinuous  per  wheel.  Com- 
parisons for  precision  of  the  stresses  under 
locomotives  of  the  same  or  different  types  must 
include  the  total  effects  from  all  of  the  wheels 
as  though  distributed  from  their  centres  of 
gravity.    See  Test  No.  257. 

The  tests  of  the  unit  fibre  strains  upon  the 
same  track  show  that  reducing  the  wheel-spac- 
ing decreases  the  total  bending  moments,  and 
distributes  the  load  more  favorably  upon  the 
foundation.  This  is  confirmed  in  practice  by 
the  excellent  results  by  the  Ten-wheel,  Pacific, 
and  Consolidation  t)rpes  of  engines. 

Three  Essential  Principles  of  the  Rail  Sec- 
tion as  an  Engineering  Structure. — First:  The 
top  as  the  bearing  surface  for  the  rolling  wheel 
contacts. 

Second :  The  side  of  the  head,  as  the  guide 
for  the  wheel  flanges. 


Fig.  I. —  The  broken  line  indicates  the  "  Trackmen's  Surface,"  while  the  surface  of  the  rail  under  the 
driving  wheels,  the  Constrained  Beam  in  the  General  Depression.  The  cross-ties,  ballast,  aad 
sub-grade  are  depressed  decidedly  under  the  specific  deflections  of  the  rails  by  the  wheel  con- 
tacts. ... 
The  positive  bending  moments  under  the  wheels,  and  the  negative  constraining  bending  momcDts 
in  the  wheel  spacing,  with  their  respective  fiber-strains,  are  indicated  in  the  rails.  The  centers 
of  gravity  of  the  engine,  locomotive,  and  tender  are  marked  by  a  dot  in  their  respective  posi- 
tions.    Vertical   scale   of  the   General    Depression   is   24  times  that  of   the  locomotive. 

Third :  The  entire  section  as  a  girder,  to 
distribute  the  wheel-loads. 

These  are  designated  as  bearing  surface, 
guide,  and  girder,  and  illustrated  by  Fig.  2. 

These  three  principles,  embodied  in  a  solid 
section,  apply  to  limber  or  stiff  rails,  though  the 
mechanical  properties,  as  vertical  stiffness  and 
strength,  will  increase  as  the  height  and  weight 
are  augmented.     See  Table  No.  i. 

The  numerous  types  of  rail  sections  which 


The  stiff  rail  section  is  the  most  conservative 
and  useful  member  of  the  superstructure  for 
this  purpose,  and  advantage  is  taken  of  this  fact 
in  the  construction  of  the  American  equipment, 
by  distributing  the  total  load  on  several  wheels. 
The  rails,  cross-ties,  and  ballast,  as  illustrated 
by  Fig.  I,  are  depressed  from  the  trackmen's 
surface  —  represented  by  the  broken  line  —  }4 
to  ^  of  an  inch,  to  the  loaded  running  surface 
in   the  general   depression,   by   the   wheel   loads 
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have  been  designed,  used,  and  sustained  the 
service,  since  the  installation  of  the  railroads, 
are  those  only  in  which  the  bearing  surface, 
guide,  and  girder  have  been  fabricated  in  a 
solid  piece. 

The  strap-iron  rails  on  wooden  or  stone 
stringers,  the  compound  rails  of  two  or  three 
pieces  fastened  together  by  rivets  or  bolts,  all 
failed  as  engineering  structures,  from  mechan- 
ical and  metallurgical  inefficiency,  after  short 
service,  as  the  wheel-loads  increased. 


Fic.  2. —  The  Rail  Section  as  an  Engineering  Structure 
of  One  Piece  of  Metal. 

Physical  Properties. — Sections  of  iron  or 
steel  have  values  as  engineering  structures  ac- 
cording to  their  physical  properties.  The  metal 
for  the  rail  as  the  bearing  surface,  guide,  and 
girder  has  therefore  three  requisite,  dissimilar, 
but  not  inconsistent,  functions  to  unite  and 
serve  by  its  physical  properties. 

First:  The  metal  of  the  bearing  surface 
under  the  rolling  wheel  contacts,  in  distributing 
its  loads,  resists  deformation,  shear  and  wear, 
principally  by  its  mass  hardness  and  cubic  elas- 
ticity, and  requires  homogeneity,  solidity,  and 
malleability. 

Second :  The  metal  of  the  side  of  the  head, 
as  the  guide  for  the  passing  wheel  flange,  re- 
sists abrasion  best  by  its  cell  hardness  and 
tenacity. 

Third :  The  metal  as  the  girder  to  distribute 
the  wheel-loads,  should  provide  for  the  bending 
moments,  and  consequent  unit  fibre  strains,  by 
less  than  one  half  of  its  elastic  limits  of  linear 
elasticity. 

The  utility  and  durability  of  a  rail  section 
depend,  therefore,  upon  the  mechanical  prop- 
erties of  its  design,  in  combination  with  the 
physical  properties  of  the  material  out  of  which 
it  is  fabricated. 

Bearing  Surface. — The  functions  of  the  sec- 
tion as  a  girder,  for  safety  in  distributing  the 
wheel-loads,  control  the  physical  properties  of 
the  metal  which  may  be  provided  for  the  bear- 
ing surface  and  guide.    See  Fig.  2. 

The  head  of  the  rail  must  have  sufficient 
width  to  form  the  bearing  surface,  to_  enable 
the  metal,  by  its  mass  hardness,  to  receive  and 
sustain  the  wheel-loads  without  rapid  wear  or 
decided  permanent  set  as  they  roll  over  the 
rail.  The  metal  in  both  the  wheel  and  the  bear- 
ing surface  of  the  rail  resists  the  intensity  of 
pressure  per  square  inch  by  its  cubic  elasticity, 
and  to  be  efficient  requires  homogeneous  solid 
metal. 


The  rails  from  the  upper  parts  of  the  ingots 
often  have  an  exterior  layer  of  metal  of  normal 
chemical  composition,  but,  owing  to  liquation 
in  the  fluid  metal  of  the  ingot,  encloses  a  core 
of  harder,  more  fusible  steel,  containing  oc- 
cluded gases  aflfecting  the  homogeneity  and 
solidity  of  the  rail-head. 

Such  steel  cannot  sustain  the  heavy  contact 
pressures  of  100,000  pounds  to  200,000  pounds 
or  more  per  square  inch,  without  flow  or  dis- 
tortion, as  its  limits  of  cubic  elasticity  are  re- 
duced by  the  unsound  metal. 

Slight  porosity  in  the  steel,  from  entangled 
gas  in  the  columnar  structure  one  eighth  of  an 
inch  under  the  bearing  surface,  develops  into 
a  defect  under  the  traffic  and  a  small  piece  be- 
comes loosened  and  flakes  from  the  inside  upper 
corner.  If  the  metal  of  the  head  of  the  rail  is 
of  coarse  texture  and  unsound,  it  crushes  for 
one  eighth  to  one  fourth  of  an  inch  under  the 
wheel  treads,  and  rapidly  wears.  See  Figs.  8, 
9,  and  10. 

Beneath  the  rolling  wheel  contacts  the  pres- 
sures are  distributed  both  to  the  rail  as  the 
bearing  surface  and  girder,  by  an  area  of  steel 
from  one  tenth  to  one  half  of  a  square  inch, 
which  resists  flow  by  support  of  the  contiguous 
metal  around  and  under  the  point  of  contact. 
While  there  is  a  slight  compression  of  the  metal, 
owing  to  its  elasticity,  it  does  not  take  a  de- 
cided permanent  set  if  solid,  except  by  slight 
flow  upon  the  extreme  contour  of  the  contact, 
to  conform  by  its  malleability  to  the  average 
rolling  wheel  tread. 

Stremmatograph  tests  on  different  sections 
show  that,  as  the  stiffness  increases,  the  unit 
fibre  stresses  decrease,  though  the  bending  mo- 
ments carried  to  make  a  smooth  running  track 
are  augmented.  This  amplifies  the  wheel  con- 
tact pressure  intensity  per  square  inch,  impos- 
ing more  work  upon  the  metal  in  the  bearing 
surface  from  the  mechanical  relations  it  sustains 
as  part  of  the  rail  section  in  the  more  efficient 
girder  or  engineering  structure.  The  quantity 
of  metal  in  the  bearing  surface  is  limited  in 
width  of  head,  and  reliance  for  effective  service 
must  be  upon  sound  metal  of  good  physical 
properties. 

The  axle  loads,  speed,  and  expended  tractive 
effort  produce  two,  three,  or  more  times  the 
burden  by  the  passing  wheels  on  the  bearing 
surface  of  the  present  stiff  rails  than  was  borne 
by  the  former  limber  sections. 

The  bending  moments  carried  by  the  light 
rails  were  only  from  150,000  to  200,000  inch- 
pounds  under  the  heaviest  driving-wheel  loads 
of  the  locomotives.  On  the  sJ^-inch  80-pound 
rails,  under  the  present  wheel-loads,  they  are 
from  250,000  to  400,000  inch-pounds,  while  on 
the  stiff  6-inch  rails  they  may  be  from  400,000 
to  500,000  inch-pounds.    See  Table  No.  i. 

The  physical  properties  of  the  best  early  steel 
rails  were  usually  adequate  for  their  conditions 
of  service. 

The  metal  in  the  section  was  of  fine  texture, 
solid,  homogeneous,  and  in  the  bearing  surface 
had  malleability  when  its  limits  of  cubic  elas- 
ticity were  surpassed,  and  ductility  as  a  girder 
when  its  limits  of  linear  elasticity  were  exceeded. 

It  is  understood  that,  with  the  increase  of 
the  stiffness  and  strength  of  the  section,  the 
unit  fibre  strains  would  be  decreased  in  the 
heavy  and  stiff  rails. 
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It  is  not  known  that,  due  to  the  looseness  of 
the  rails  on  the  cross-ties,  the  latter  in  the  bal- 
last, and  the  depression  of  the  roadbed  to  carry 
the  wheel-loads,  the  bending  moments  augment 
with  the  stiffness  of  the  rails.  This  reduces 
slightly  the  area  of  contact  between  the  rail- 
head and  the  wheel-tread,  and  increases  the 
intensity  of  the  pressure  per  square  inch,  which 
has,  and  can  be  sustained  by  metal  of  sufficient 
physical  properties. 

The  Guide.  The  Side  of  the  Head  for  the 
Passing  VVheel  Flanges. — A  track  of  which  the 
alignment  is  nearly  all  tangent,  the  functions  of 
the  metal  exercised  principally  will  be  in  the 
bearing  surface,  and  for  the  entire  section  as  a 
girder  to  sustain,  guide,  and  distribute  the  wheel- 
loads. 

The  fillet,  in  the  throat  of  the  flange  of  the 
wheels,  by  practically  a  rolling  contact  with  the 
upper  corner  of  the  head,  becomes  sufficient  to 
guide  the  passing  trains  without  undue  abra- 
sion. 

The  three  functions  of  the  metal  are  re- 
quired on  curves,  especially  with  combined 
gradients,  to  guide  and  change  the  direction  of 
the  trains,  by  the  passing  wheel  flanges,  which, 
by  the  pressure  required,  produces  severe  cut- 
ting abrasion  on  the  inside  rail-head,  and  on  the 
opposite  rail  wear  and  flow  of  metal  in  the  bear- 
ing surface  by  the  wheel  treads. 

The  loss  of  metal  on  the  side  of  the  head  of 
the  rail,  as  the  "guide,"  by  abrasion  from  the 
wheel  flanges,  is  3  to  10  times  more  rapid  than 
from  the  same  wheel  treads  in  the  bearing  sur- 
face. 

Rails  of  a  quality  of  metal  which  on  tan- 
gents will  wear  6  to  10  years,  on  curves  com- 
bined with  heavy  gradients  may  become  flange- 
worn  in  12  to  18  months. 

Rails  require  width  of  head,  tough^  tenacious 
metal  of  fine  texture,  and  hard  as  permissible, 
for  the  girder,  to  withstand  long  the  abrasion 
of  the  wheel  flanges. 

The  Entire  Section  as  a  Girder  and  Engi- 
neering Structure. — Provision  for  the  mechanical 
properties  of  the  section  is  made  in  the  design, 
while  as  a  metallurgical  product  the  requisite 
physical  qualities  must  be  secured  by  the  chem- 
ical composition,  heat  treatment,  and  method  of 
manufacture,  a  series  of  difficult  problems. 

Safety  is  the  first  consideration,  and  the 
physical  qualities  must  be  confined  to  those  for 
the  bearing  surface,  guide,  and  girder,  which 
will  withstand  the  service  of  the  rail  rn  the 
track  without  fragility  in  the  cold  weather, 
which  would  render  them  unsafe. 

The  rail  section  as  the  girder,  distributing 
its  wiieel-loads  by  longitudinal  components  of 
stress,  must  be  made  of  a  metal  which  permits, 
by  its  elasticity,  the  necessary  flexures  of  the 
rails  to  carry  the  moving  trains.  The  unit  fibre 
strains  in  the  limber  steel  rails  were  high,  for 
those  with  elastic  limits  of  only  30,000  to  35,000 
pounds  were  limited  to  .001  of  an  inch  extension 
per  inch,  before  acquiring  sets  in  service.  Those 
in  which  the  elastic  limi'.s  were  from  45,000 
to  56,000  pounds  only  were  capable  of  sustaining 
the  imit  fibre  strains  of  the  bending  moments 
due  to  the  wheel  effects,  without  taking  sets  in 
the  track. 

Unit  fibre  stresses  of  25,000  to  35.000  pounds 
under  high-speed  trains  are  to  be  expected  in 
the  rails,  for  they  must  sustain  the  wheel-loads 


of  the  locomotives,  the  dynamic  effects  due  to 
speed,  and  those  due  to  the  expended  tractive 
effort. 

The  maximum  unit  fibre  stresses  in  rails 
under  daily  trains  are  often  two  and  three  times 
higher  than  is  considered  permissible  for  bridge 
members.  In  rails,  a  stress  under  the  wheels 
of  either  compression  or  tension  lasts  but  a 
fraction  of  a  second  before  reversal,  while  in 
bridge  members  a  stress  may  continue  for  sev- 
eral seconds. 

The  sound  metal  in  the  heavy  and  stiff  sec- 
tions, which  is  enduring  the  service,  has  elastic 
limits  of  55,000  to  60,000  pounds  —  nearly  equal 
to  the  ultimate  strength  of  the  steel  used  for 
bridge  members  —  and  in  addition  has  an  elon- 
gation of  IS  to  20  per  cent  in  two-inch  speci- 
mens. 

The  Barrow  or  other  brands  of  early  limber 
steel  rails,  in  which  the  elastic  limits  ranged 
from  53,000  to  56,000  pounds  per  square  inch, 
proved  sufficient  for  the  bearing  surface,  the 
^ide,  and  the  girder,  for  their  limited  mechan- 
ical properties  and  wheel-loads.  The  actions  of 
the  limber  sections  as  engineering  structures  in 
the  track  are  illustrated  in  Figs.  Nos.  3  and  4, 
by  a  reproduction  of  a  portion  of  one  of  the 
original  diagrams  by  the  Track  Indicator,  of 
the  surface  undulations  of  10  rails.  In  Fig.  3 
the  joints  are  worn  and  low,  and  gave  shocks 
to  each  passing  wheel.  The  rails  did  not  form 
a  continuous  girder  for  the  strains  in  the  gen- 
eral depression.  The  undulations  as  measured 
were  12  feet  per  mile. 

Fig.  4  is  from  10  new  rails,  poorly  finished 
at  the  mills,  and  the  cross-ties  cut  in  the  rail 
seats.    Undulations,  8  feet  per  mile. 

Fig.  5  is  from  10  stiff  6-inch  100-pound 
rails  upon  the  same  roadbed  as  No.  4,  the  joints 
not  being  indicated;  the  undulations,  i  foot  9 
inches  to  2  feet  per  mile. 

The  stiff  5J^-inch  80-pound  rails  do  not 
show  the  joints  until  after  years  of  service. 
Undulations,  2  feet  and  9  inches  per  mile. 

Figs.  6  to  II,  inclusive,  are  photomicrographs  " 
of  the  structure  of  steel  rails,  each  magnified  50 
diameters. 

Fig.  6  is  from  a  Barrow  rail  1868,  and  nearly 
all  of  the  early  steel  rails  had  a  similar  struc- 
ture. It  is  of  fine  texture,  and  has  high  limits 
of  cubic  elasticity.  The  steel  was  0.40  in  carbon 
and  rolled  from  hammered  ingots  and  blooms 
at  a  low  temperature.  The  output  was  less  than 
200  tons  per  day  and  sold  for  $120  in  gold  per 
ton. 

The  steel  for  the  hea\'y  sections  should  be 
of  fine  texture,  sound,  homogeneous,  and  tough, 
though  more  difficult  to  secure  than  in  light 
sections. 

The  chemical  composition,  according  to  the 
weight  of  the  section,  ranges  as  follows:  Car- 
bon 0.50  to  0.65,  manganese  0.90  to  1.20,  silicon 
o.io  to  0.20,  phosphorus  and  sulphur,  each  not 
to  exceed  0.07.  In  ores  containing  o.io  in_  phos- 
phorus, the  carbon  is  reduced  10  to  15  points. 

The  ingots  are  bloomed  in  trains  and  rolled 
direct  into  rails  at  some  mills,  and  in  others  the 
blooms  are  reheatpd  for  final  rolling. 

The  structure  for  the  finished  rails  is  gran- 
ular and  often  too  coarse  for  durable  service  in 
the  bearing  surface  and  g^ide,  and  fragile  as 
the  girder. 
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Fig.  6— liARROW   STKKL,  1868. 
NON-CRANl'LAR. 


Imc;.  7.— ioo-LB.  steel.   i8()2. 
GRAXULAR.    GOOD. 
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Fk;.  8.— «o-LB.  steel.  COARSE.     Fig.  9.— S.X.ME  STEEL  AS  XO.  8. 

GRAXULAR,  1902.       CRUSHED  IX  THE  BEARLVG  SURFACE. 


Fic  10.— loo-LB.  STEEL. 
COARSE  GRAXULAR,  1900. 


Fig.  ii.— «o-LB.  STEEL.  GRAXUL.\R. 
GOOD.  1902. 
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Attention  is  given  to  the  rolling  and  finish- 
ing temperatures,  to  improve  the  structure. 

Fig.  7  shows  the  structure  of  the  first  6-inch 
loo-pound  rails  rolled  0.60  in  carbon,  and  has 
rendered  excellent  service  under  the  heavy 
wheel-loads. 

Fig.  8  is  from  an  80-pound  rail,  045  carbon 


ported  joints,  has  not  been  excelled  for  long, 
efficient  service. 

The  number  of  cross-ties,  7x9  inches,  8  feet 
or  8  feet  6  inches  long,  range  from  16,  18,  to  ao 
per  33-foot  rail.  The  ballast  is  of  gravel  or 
broken  stone,  8  to  12  inches  in  depth,  under  the 
cross-ties  in  the  main  line  tracks. 


n''>'"'i [  f'"l'|'^^ 


Fic.  ]. —  Surface  unduUtiont  4^  inch  6$  lb,  raiU  1881.    Joint*  low  and  worn. 


l^w^^'^\;'^\J^\^A/'''fl^^\r^ 


|:^e,  4. —  Surface  undulationa,  4^  inch  <s  lb.  new  rail*    18S8.    Wavy  finiah  and  cro«a-tie*  cut  in  rail  acats. 


Fig.  5. —  Surface  undulation*  6  inch  100  lb.  rail*  1892.    Joint*  do   not  *bow  their  location. 

and  O.io  in  phosphorus  —  coarse,  granular,  and  The  periods  of  time  which  indicate  the  cor- 

contains  occluded  gases.  relations  between   the  sections   as  engineering 

Fig.  9,  from  the  same  rail,  shows  the  struc-  structures   and    the   driving-wheel   loa&,   show 

ture  as  crushed  for  one  fourth  of  an  inch  in  that  they  have  doubled  practically  on  the  stiff 

depth  in  the  bearing  surface.  steel  sections  in  the  last  15  years. 

Fig.  10  is  from  a  loo-pound  rail  of  about  the  The  railroad  companies  have  been  quick  to 

same    chemical    composition    as    No.    8,    and  take  advantage  of  such  realities,  by  replacing 

crushed   as   a    frog   point   after   three   months'  their   limber   by  80-,   90-,  and    100-pound    stiff 

service.    The  coarse  structure  has  low  limits  of  rails  as  the  only  and  most  economic  method  by 

cubic  elasticity  and  is  fragile.  which  eaming^s  could  be  saved,  from  an  average 

Fig.   II   is  from  an  w>-pound  rail  which  is  freight  rate  of  less  than  i  cent  per  mile. 

;^f"Kl«^8Tlln±L.     w\,^^fftn*t'hT«  ^*"«*  "«•   ^-      "LIVING-WHEEL  LOADS   IN   RELATION 

of  Figs   8  to  10,  inclusive,  was  due  to  the  ex-  sections  of  rails. 

cessive  heating  and  high  phosphorus.  _   ..                         „  .                 o      j    .        ,.    . 

Rails  in  large  sections  have  and  can  be  made,  gt^o  "ron               ,8.6^0    8„       ^'«»''' ^  «-*"' 

by  proper  care  in  manufacture,  which  will  be  iron    tee.. ■.::::■.::■.  1813  to  Ull           JIoot  tS  iSImo 

durable.  Light    steel 1863  to  1890  10,000  to  13,000 

The  6-inch  loo-pound  rails  of  elastic  limits  ""^y  »"«'  "'*  Meel.1890  to  190s          «,ooo  to  as.ooo 

of  60,000  pounds  per  square  inch,  laid  on  the  I  was  able  to  estimate  and  state  the  reduced 

*In-bound    Main"    at    Grand    Central    Station,  undulations  the  stiff  rails  would  record  under 

New  York,  in  1895,  have  carried  over  300,000,000  my  Track  Indicator  before  they  were  rolled  in 

tons,  with  only  a  loss  in  height  of  3/32  of  an  1883.    They  denoted  higher  standards  than  had 

inch  in  the  bearing  surface,  exceeding  the  ser-  been  previously  attained,  and  seemed  improbable 

vice  of  any  light  sections.  to  ofhcials. 

Rails  at  the  mills  are  manufactured  in  two  The  computed  results  for  the  Boston  &  Al- 

standards  of  length,  30  and  33  feet,  with  10  ^er  bany   Railroad,   with    its   curvature   and   heavy 

cent  of  shorts.    They  are  laid  in  the  track  with  gradients,    were,    that    the    condition    of    track 

either  alternate  or  opposite  joints,  the  former  would  be  indicated  between  the  15th  and  i6th 

being  general  in  America  and  the  latter  on  the  lines  on  the  condensed  diagrams. 

Continent.    The    joints    may    be   suspended    or  The  company   commenced    to   lay   their  95- 

supported,  the  former  being  common,  though  the  pound  rail  in  1891,  completed  the  line  in  1897, 

latter  prove  to_  be  the  rnore  efficient   for  long  and  the  average  sum  of  the  undulations  per  rail 

service,  in  making  the  rails  a  uniform,  continu-  per   mile,   for   the   track   inspection,    was    15.42 

ous    girder     under    the    passing    trains.    The  lines  on  the  condensed  diagrams.    I  made  the 

types  of  joints  as  commercial  products  are  nu-  rails  of  0.60  to  0.65  in  carbon,  the  phosphorus 

merous.     The  plain  angle  bar,  with  a  thin  web  not  exceeding  0.06,  and  they  were  smoothly  fin- 

which  can  be  punched  out  of  steel  of  SS.ooo  to  ished  at  the  mills,  to  achieve  definite  effects. 

60,000  pounds  elastic  limits,  when  in  36-  or  40-  The  practical  results  since  the  transition  from 

inch  lengths  with  6  bolts,  forming  three-tie  sup-  the  limber  to  the  stiff  sections  show  that  it  has 
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b«en  imperative  to  introduce  them,  to  carry  the 
greater  wheel-loads  and  check  the  rapid  destruc- 
tion of  the  cross-ties,  which  cost  twice  as  much 
as  the  rails.  The  railroads  have  been  enabled, 
without  any  other  attention  to  the  roadbed,  to 
double  practically  the  capacity  of  their  tracks, 
by  the  increase  of  60  to  100  per  cent  in  the 
stiffness  of  their  rails. 

The  important  purpose  in  the  construction  of 
the  superstructure  of  the  track  is  to  reduce  and 
distribute  the  wheel-loads  to  such  pressures,  as 
the  cross-ties  and  roadbed  can  sustain  several 
thousand  repetitions  without  decided  permanent 
change,  and  the  transition  from  the  limber  to 
the  stiff  rails  has  shown  that  this  is  the  quickest 
engineering  construction  to  load  the  foundation, 
for  increased  capacity. 

Another  method  of  distributing  the  loads  and 
reducing  their  intensities  to  the  ballast  is  by 
close  wheel-spacing  of  the  locomotives  and  cars 
—  a  feature  of  American  practice. 

The  cross-ties  under  the  limber  sections  were 
cut  out  in  the  rail  seats  by  the  intense  pres- 
sures, while  the  ballast  was  overloaded  to  sus- 
tain 3,000  to  4,000  pounds  per  square  foot.  The 
stiff  rails  check  the  mechanical  abrasion  of  the 
cross-ties,  which  can  now  be  treated,  and  by  that 
process  add  many  years  to  tlieir  service. 

The  stiff  and  strong  sections  have  enforced 
replacing  the  iron  and  steel  bridges  witli  those 
capable  of  carrying  as  heavy  equipment  as  the 
rails. 

The  enlargement  of  the  passenger  locomo- 
tives—  which  had  not  been  possible  on  the  lim- 
ber steel  sections,  owing  to  their  weakness  as 
girders  —  made  rapid  progress  on  the  stiff  rails, 
and  in  the  Atlantic  types  now  (1905)  weigh 
14s  tons,  while  in  the  Pacific  types  161  tons. 

Equally  useful  to  the  railroads  and  com- 
munity, beside  the  fast  trains,  has  been  the  pos- 
sibility of  increasing  the  weight  of  the  passen- 
ger, express,  and  mail  trains  to  500  or  600  tons, 
and  run  them  upon  schedules  but  little  slower 
than  those  at  high  speeds  and  limited  weight, 
the  resistance  being,  on  stiff  rails  at  55  miles, 
per  hour  about  1 1  and  10  pounds,  respectively. 

Freight  locomotives  of  four,  five,  and  in  one 
type  six,  pairs  of  driving  wheels,  weight  from 
150  to  17s  tons,  are  not  severe  on  the  tracks  of 
stiff  rails,  when  distributing  their  load  and  ex- 
pended tractive  effort  under  so  many  drivers. 
Freight  trains  of  2,000,  3,000,  and  4.000  tons  are 
in  daily  operation,  compared  to  those  of  500  or 
600  tons  on  the  limber  rails. 

The  resistance  of  heavy  trains  is  less  per  ton 
than  those  of  smaller  units.  Freight  cars  of 
60,000,  80,000,  or  100,000  pounds  capacity,  with 
a  spacing  not  exceeding  18  or  20  feet  between 
the  inside  wheels  of  the  trucks,  make  the  gen- 
eral depression  of  the  track  continuous  from 
the  front  pilot  wheel  to  the  rear  wheel  of  the 
train.  The  foundation  is  loaded  more  favor- 
ably, and  the  train  resistance  decreased. 

The  greater  capacity  of  freight  cars  has  re- 
duced the  freight-train  mileage,  effecting  an 
economy.  In  1893  the  freight-ton  miles  in  the 
United  States  were  93.588.1 11.833,  and  the 
freight-train  miles  508,719.506.  In  1903  it  was 
173,221,278,993  ton-miles,  and  the  freight-train 
miles  only  526,312433,  an  increase  of  79,633.- 
167,160  ton-miles,  for  less  than  4  per  cent  more 
mileage. 

This   teaches   the   correlations   between    the 


enlarged  equipment  on  the  stiff  and  strong  rails. 

The  smoother  track  on  the  stiff  rails  re- 
duces the  train  resistance  by  causing  the  centres 
of  gravity  of  the  wheels  to  roll  forward  with 
limited  undulations,  and  this  in  turn  the  cen- 
tres of  gravity  of  the  bodies  of  the  locomotives 
and  cars,  one  of  the  important  factors  in  the 
recent  progress  of  transportation.  This  fact  of 
track  construction  and  maintenance  has  not  at- 
tracted academic  discussion,  but  it  does  receive 
consideration  and  work  as  the  railroad  com- 
panies look  to  the  physical  condition  of  their 
tracks  and  the  high  standards  of  maintenance 
for  economy  and  safety  of  operations.  The  ex- 
penditure for  labor  by  the  railroad  companies  of 
the  United  States  in  1903  was  $139,000,000  to 
maintain  the  surface  of  the  tracks.  This  sum 
represents  annually  nearly  i  per  cent  of  the 
total  cost  of  the  investment  and  construction  of 
the  railroads. 

The  permanent  way,  composed  of  so  many 
members  safely  but  not  rigidly  connected,  does 
not  become  a  conservative  system  in  which  the 
strains  incident  to  the  passing  locomotives  and 
cars  may  be  mathematically  traced  in  their  dis- 
tribution in  the  rails,  cross-ties,  ballast,  and  sub- 
grade,  as  in  bridge  members  with  rigid  connec- 
tions. 

The  International  Railway  Congress,  at  its 
second,  third,  fourth,  and  fifth  sessions,  had 
elaborate  mathematical  papers  and  discussions 
upon  the  subject  based  upon  the  consideration 
of  static  wheel-loads,  then  assuming  what  would 
take  place  under  rolling  loads. 

The  conclusions  were  not  accepted  in  this 
country,  in  some  respects,  for  they  were  not  in 
accordance  with  the  results  of  experience  of 
distributed  wheel-loads  of  American  practice. 

Prof.  A.  Flamache,  chief  engineer  of  the  Bel- 
gian railways,  considered  all  of  the  previous 
papers,  and  in  the  January  Bulletin,  1904,  of 
the  International  Railway  Congress,  Brussels, 
presented  30  pages  of  mathematical  investiga- 
tions, and  concludes  that  the  problem  of  what 
occurs  in  the  rail  under  the  rolling  loads  cannot 
be  stated  without  more  instrumental  investiga- 
tions for  analysis. 

Measurements  of  the  unit  fibre  strains  in  the 
rails  under  moving  trains  have  not  been  made 
abroad. 

I  ascertain  the  unit  fibre  strains  in  the  rails 
under  the  moving  locomotives  and  cars  by  means 
of  my  Stremmatograph,  an  instrument  of  preci- 
sion, which  segregates  five  inches  in  length  of 
the  base  and  records  on  a  phosphor  bronze 
slide  the  elongation  and  compression  of  the 
m.etal  due  to  the  passing  wheel-loads. 

The  strains  are  measured  under  a  special 
microscope,  and  from  the  modulus  of  elasticity __ 
of  the  steel  the  unit  fibre  stresses  in  pounds  are' 
ascertained.  Then  from  the  factors  expressing 
the  mechanical  properties  of  the  section  the 
bending  moments  of  the  wheel  effects  are  de- 
termined, as  exhibited  in  Test  No.  257,  one  of 
a  series  of  precision,  on  stiff  rails,  to  trace 
the  distribution  of  the  stresses  under  the  mov- 
ing locomotives.  Tliis  seems  to  be  for  all  the 
wheel  contacts,  as  though  distributed  from  the 
centre  of  gravity  of  the  locomotive,  in  accord- 
ance with  mechanics. 

The  test  was  repeated  for  the  same  train  30 
December,  and  the  total  stresses  compared 
within  less  than  J/S  per  cent.    The  average  sum 
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of  the  positive  bending  moments  for  both  was 
1 1 48  inch-pounds  per  pound  of  static  load  on 
5>8-inch  80-pound  rail.  Similar  tests  upon 
6-inch  100-pound  rails,  at  slower  speeds,  have 
been  secured,  of  equal  precision.  The  wheels 
must  be  perfect,  and  the  engi/ies  perforrning 
the  same  work,  for  tests  of  precision.  Engines 
with  swing  trucks  do  not  give  high  degrees  of 
exactness. 

The  tests  also  enable  comparisons  to  be  made 
between  the  types  of  locomotives  in  distributing 
their  loads  upon  the  rails. 


At  the  same  place,  date,  and  speed  as  Test 
No.  257,  a  lo-wheel  locomotive,  weight  282,900 
pounds,  drawing  the  "Soothwestern  Limited," 
weight  910,000  pounds,  the  positive  bending  mo- 
ment was  9.82  inch-pounds  per  pound  of  static 
load,  for  one  rail.  The  closer  wheel-spacing  of 
the  heavier,  larger,  and  stronger  locomotive, 
distributing  its  expended  tractive  effort  under 
six  instead  of  four  drivers,  was  easier  on  the 
foundation  or  sub-grade  than  the  eight-wheel 
type.  This  had  been  inferred  from  practice,  and 
now  confirmed  by  measurements. 


NEW   YORK  CENTRAL  &   HUDSON  RIVER  RAILROAD. 

P.  H.  Dudley's  Stremmatograph  Tests,  23  Dec.  1899. 
No.  257.  Track,  No  i.  Location,  6°  curve  600  feet  west  of  mile  post  No.  10.  Rail  SV^  inch, 
80-pound.  Moment  of  inertia,  28.5  4th-power  inches.  Cross  ties.  Length,  8  feet.  Width,  9 
inches.  Thickness,  6  inches.  Wood,  Y.  P.  Weight,  155  pounds.  No.  18  per  30  feet  rafl. 
Average  weight  of  superstructure  per  yard,  449  pounds.  Three-tie  supported  joints,  36-inch 
splice  bars,  stone  ballast.  Train  No.  51,  Empire  State  Express.  Number  of  cars,  4.  Weight, 
430,000  pounds.  Locomotive  No.  870.  VVeight:  trucks,  44,500  pounds;  drivers,  86,500  pounds; 
tender,  89,000  pounds ;  total,  220,000  pounds.  Speed,  42  miles  per  hour.  Temperature,  40°  F. 
The  apparent  mean  unit  fibre-stresses  in  the  base  of  one  rail  were  as  follows  in  pounds: 
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Test  No.  ^57.— Reduction  of  sum  of  positive 
and  negative  bending  moments  to  one  pound  of 

static  load  for  one  rail :  ,    ^         . 

Inch-pound* 
Engine,  sum  of  positive  bending  momenU..  821,445.00 
Engine,  sum  of  P.  B.  M.  per  pound  of  stttic 

load     ""S 

Engine,  sum  of  negative  bending  moments.    125,234.00 
Engine,  sum  of  N.  B.  M.  per  pound  of  sUtic 

load     „      '•9» 

Tender,  sum  of  positive  bending  moments..    438,911.00 
Tender,  sum  of  P.  B.  M.  per  pound  of  static 

load     ••  ■•■ .       »•» 

Tender,  sum  of  negative  bending  moments. .      63,»7».oo 
Tender,  sum  of  N.  B.  M.  per  pound  of  stauc 

load • '^o 

Locomotive,    sum    of    positive    bending    mo- 

ments •  •  .1,260,156.00 

Locomotive,  sum  of  P.  B.  M.  per  pound  of 

static    load • "-46 

Locomotive,    sum    of   negative   bending   mo-     

menu     •*!•§' J"" 

Locomotive,  sum  of  wheel  effects ....1,448,669.00 

Locomotive,  sum  of  N.  B.  M.  per  pound  of 

sUtic     load ».7« 

First  car,  sum  of  positive  bending  moments.    663,576.00 
First   car,   sum   of  P.   B.   M.   per  pound  of 

static     load 12.52 

First    car,    sum    of    negative    bending    mo- 
ments      •-.,    l4'.>87.oo 

First  car,  sum  of   N.  B.   M.  per  pound  of 

static     load 2.66 

First  car,  sum  of  wheel  effects 804,763.00 

Weight  of  one-half  of  car,  53>ooa  pounds. 

The  Stremmatograph  tests  confirm  that  it  is 
\he  combined  wheel-loads  and  spacing  which 
produce  the  specific  deflections  in  the  rails,  and 
limit  and  control  them,  more  than  the  flexible 
supports  of  the  cross-ties.  This  fact  is  the 
fundamental  principle  of  the  American  theory 
and  practice  of  loading  favorably  the  sub- 
grade  through  the  distribution  by  their  wheels 
of  the  total  loads  of  the  locomotives  and  cars. 
The  stiff  rails  increased  this  efficiency  to  such 
an  extent  as  to  empower  doubling  the  axle  and 
total  loads  of  the  locomotives  and  cars,  in  the 
past  15  years,  and  at  the  same  time  secure  and 
maintain  smoother  and  better  tracks  than  was 
possible  on  the  lighter  and  limber  rails. 

The  correlations  of  the  stiff  rail  sections  and 
the  equipment  are  demonstrated  and  established 
by  practice  and  analysis  of  tests,  for  under  the 
wheel  contacts  in  the  general  depression  the 
positive  bending  moments  are  constrained  by 
the  negative  bending  moments,  which  check  the 
deflections  under  the  wheels,  similar  to  the  re- 
strained beam  of  mechanics.  To  differentiate 
between  the  functions  of  the  rail  section  and 
the  "restrained  beam*  of  mechanics,  I  designate 
the  rail  section  on  flexible  supports  under  the 
rolling  loads  of  the  locomotive  a  constrained 
beam. 

It  is  unique  in  the  use  of  material  or  beams, 
that  by  a  subdivision  of  the  total  load  of  the 
locomotives  through  the  progressive  wheel  con- 
tacts, such  favorable  loading  and  distribution  are 
made  on  the  rail,  and  foundation ;  that  the  sec- 
tion by  the  function  of  its  mechanical  properties, 
in  combination  with  its  flexible  supports  and  the 
sub-grade,  is  stiffened  and  strengthened  —  a 
reciprocal  benefit. 

This  has  been  so  advantageous  with  the 
American  type  of  equipment  that  with  all  of 
the  increase  of  axle  and  total  loads,  upon  the 
stiff  rails,  reconstruction  of  the  roadbeds  has 
rot  been  required.  The  wheel-loads  carried  are 
heavier  than  those  abroad,  and  with  the  higher 
speed  demonstrate  that  the  essential  running 
stability  is  secured  between  the  equipment  and 
permanent  way,  as  well  as  upon  roadbeds  which 


are  considered  more  rigid.  Baron  Von  Weber, 
director  of  the  state  railways  of  Saxony,  in 
18(59,  published  a  work  on  the  stability  of  the 
permanent  way,  from  his  tests  with  engines  of 
three  pairs  of  drivers  without  trucks.  His 
wheel-loads  did  not  exceed  13.000  pounds,  and 
he  concludes,  erroneously,  that  engines  with  two 
pairs  of  drivers  would  be  preferable,  and  that 
the  cross-tie  supports  should  be  replaced  by  a 
longitudinal  system  for  heavier  wheel-loads. 
His  tests  were  valuable  in  many  respects,  though 
they  did  not  lead  to  the  consideration  of  all  the 
elements  of  the  running  stability  between  the 
equipment  and  the  permanent  way,  for  we  are 
now  carrying  driving-wheel  loads  twice  as  heavy 
as  those  in  his  investi^iations. 

The  running  stability  of  the  American  rail- 
roads can  be  augmented  by  9-foot  treated  cross- 
ties,  screw  spikes,  and  attention  to  the  wheel- 
base  of  the  engines. 

The  iron  rail  sections  eii^wwered  the  estab- 
lishment of  the  railroads.  The  present  develop- 
ment, efficiency,  capacity,  and  prosperity  has 
been  in  the  period  of  the  stiff  steel  rail  sections, 
as  engineering  structures,  and  their  correlations 
to  equipment  and  operations  of  railroads. 

P.  H.  Dudley,  C.  E.,  Ph.D., 
New  York  Central  &  Hudson  River  Railroad. 
Rails  and  Rail  Shooting.  Any  birds  be- 
longing to  the  typical  genera  of  the  family 
Rallida  are  popularly  called  rails,  probably  in 
reference- to  their  harsh  rattling  cries,  but  the 
name  is  more  particularly  applied  to  certain 
species,  others  bein^  known  as  marsh  hens, 
crakes,  etc.  The  family  is  included  in  the  order 
Grallte  or  Gruiformes.  The  family  is  a  large 
one  composed  of  numerous  species  of  moderately 
sized  birds  of  generalized  structure,  found  in 
most  parts  of  the  world.  The  body  is  com- 
pressed, the  legs  strong,  the  feet  very  large 
with  long  toes,  which  are  lobately  webbed  in 
the  coots,  the  wings  and  tail  very  short,  the 
bill  strong  and  variously  shaped,  but  never 
g[reatly  elongated  nor  provided  with  a  sensitive 
tip;  and  the  colors  are  usually  obscure  and 
sober.  About  35  genera  and  180  species  ot 
Rallidit  have  been  recognized,  but  authorities 
differ  concerning  the  retention  of  some  of  the 
more  aberrant  forms  within  the  family.  Three 
subfamilies  are  represented  in  the  North  Amer- 
ican fauna:  the  Fulicinee,  or  coots,  with  lobate 
marginal  webs  on  the  toes  and  a  horny  frontal 
shield;  the  Gallinulinci,  or  gallinules,  with  a 
frontal  shield,  simple  toes,  and  usually  richly 
colored  plumage :  and  the  Railing,  or  typical 
rails,  in  which  the  family  characteristics  are  best 
displayed,  and  th^re  is  no  frontal  shield  nor 
any  webbing  on  the  toes. 

Most  of  the  rails  are  marsh-loving  birds, 
their  long  toes  admirably  serving  to  support 
them  on  the  soft  mud,  and  their  narrow  com- 
pressed bodies  facilitating  movement  among  the 
stems  of  grasses  and  reeds.  Owing  to  their 
skulking  and  largely  nocturnal  habits  they  are 
difficult  to  observe,  and,  except  by  gunners,  their 
abundance  is  not  generally  known.  They  run 
well  and  to  escape  danger  trust  to  their  ability 
to  slip  quietly  into  a  place  of  concealment.  They 
seldom  fly,  and,  owing  to  the  shortness  of  the 
wings,  only  in  a  weak,  uncertain  manner,  but 
nevertheless  some  of  the  species  perform  ex- 
tensive migrations.  In  feeding  they  are  chiefly 
carnivorous  but  never  probe  the  mud  for  worms. 
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etc.,  in  the  fashion  of  snipes,  nor  strain  it  as 
do  the  dudes.  The  nest  is  usually  a  rude  bulky 
platform  of  dried  rushes,  etc.,  slightly  elevated 
above  the  wet  ground  and  the  numerous  eggs  are 
thickly  spotted.  The  young  are  fully  downy 
and  are  said  not  only  to  run  but  to  swim  well 
as  soon  as  hatched. 

Besides  the  corncrake    (,Crex  crex),  which 
occasionally    wanders    from    Europe    to    our 
shores,  12  species  of  true  rails  occur  within  the 
boundaries  of  North  America.    They  belong  to 
two  genera.    The  king   rail    (Rallus  elegans) 
or  fresh-water  marsh-hen  is  our  largest  spe- 
cies, reaching  a  length  of  18  inches  and  a  wing 
expanse  of  two  feet.    It  is  known  by  the  rich 
cinnanwn  and  chestntit  hues  of  the  under  parts 
and  the  strong  streaking  of  the  plumage  above. 
This   species    is    abundant    in    the    fresh-water 
marshes  of  the  eastern  United  States  but,  al- 
though occasionally  seen  in  New   England,  is 
rather  southerly.    Except  for  its  habitat  and  the 
character  of  its  food,  which  consists  largely  of 
aquatic  insects,  leeches,  and  wild  rice  in  season, 
the  habits   of  the  king   rail  closely   resemble 
those  of  the  next  species.    In  the  salt-water 
marshes  from  Connecticut  southward  along  the 
Atlantic  and  Gulf  coasts  the  king  rail  is  re- 
placed by  the  well  known  clapper  rail  or  salt- 
water marsh-hen    {Rallus  crepitans),  which  is 
extremely  abundant   from   New  Jersey  south- 
ward and  is  resident  in  the  southern  half  of  its 
range,  but  migratory  northward.    It  inhabits  the 
reed-covered  marshes  intersected  by  ditches  and 
creeks  which    border    so   much   of  our   coast 
within  the  beach  line,  and  its  presence  is  espe- 
cially evident  during  the  breedmg  season  when 
the  loud  clattering  cry  is  heard  incessantly  both 
hy  day  and  night.    All  kinds  of  snails,  crusta- 
ceans, and  worms  inhabiting  such  regions  con- 
stitute its  food.    The  nest  is  a  heap  of  dried 
reeds  and  grasses  elevated  just  above  the  water 
by  the  side  of  a  ditch,  and  usually  concealed  by 
an  artful  overarching  of  reeds.    As  many  as  a 
dozen,  but  more   frequently  about  eight  eggs, 
are  laid ;  they  are  oval,  of  a  cream  or  buff  color 
and  thickly  blotched  with  brown  and  lavender 
tints.    The  clapper  rail   is  slightly  inferior  to 
the  king  rail  in  size  and  is  of  a  blended  grayish 
color  tone,  rather  than  a  streaked  red.     Closely 
related  species  are  the  R.  obsoletus  of  California 
and  R.  scottii  of  Florida.    The  Virginia   rail 
(R.  virginianus)  is  about  9  or  10  inches  long 
and  in  color  a  perfect  miniature  of  the  king 
rail.    Unlike  the  latter  it  inhabits  salt  and  tide- 
"water  as  well  as  inland  marshes,  and  is  very 
widely  distributed  throughout  temperate  North 
America  and  southward.    !t  is  a  regular  mi- 
grant,  in    most   of   the    Northern    States   and 
Canada,   remaining   from   April   10    September 
to  breed.    Although    generally   common,    they 
are  best  known  by  their  nocturnal  and  diurnal 
cries.    In  nesting  and  other  habits  they  resemble 
the  clapper  rails,  but  the  eggs  are  of  course  much 
smaller.    The  Carolina  or  sora  rail  or  crake  and 
the_  yellow  rail  belong  to  the  genus  Porzana, 
which  differs   from  Rallus  in  having  the  bill 
short  and   stout  instead  of  long  and  slender. 
The  former  (P.  Carolina)  is  eight  or  nine  inches 
long,  brownish  above  and  unspotted  below,  the 
latter    (P.   noveboracensis)    is   only  about   six 
inches  long,  with  much  yellow  above  and  the 
breast   spotted.    Both   appear  to   range  widely 
in  North  America,  but  the  former  is  everywhere 


a  far  more  abundant  bird.  The  sora,  also  er- 
roneously  called  ortolan,  is  the  best  known  and 
during  the  migrations  the  most  plentiful  of  the 
rails  m  all  suitable  reedy  marshes  along  the 
shores  of  lakes  and  rivers,  and  it  breeds  in 
similar  localities  in  the  Middle  States  and  north- 
ward. A  third  related  species,  the  black  rail 
(P.  jamaicensis) ,  is  rarefy  taken.  The  North 
American  rails  are  all  marsh  birds,  but  the 
European  corn  crake  prefer  the  cultivated  fields, 
and  in  New  Zealand  and  other  Southern  islands 
many  remarkable  forms  of  field  rails  and  some 
curious  flightless  and  burrowing  species  are 
found. 

Rail-shooting  in  the  autumn,  when  they,  and 
particularly  the  Carolina  rail,  congregate  in  im- 
mense numbers  in  the  river  swamps,  has  many 
followers ;  but  it  can  hardly  be  called  a  sport, 
being  nearly  on  a  par  with  the  annual  slaughter 
of  reed  birds  which  occurs  at  the  same  time  and 
places.  The  method  is  very  simple :  Each  gun- 
ner has  an  assistant  who  poles  him  about  m  a 
flat-bottomed  boat  or  skift  through  the  creeks 
and  passages  which  everywhere  intersect  the 
swamps.  Usually  this  is  done  at  high  tide, 
owing  to  the  shallowness  of  the  creeks  at  other 
times  and  because  the  rising  water  restricts  the 
area  on  which  the  birds  can  run.  Sometimes 
spaniels  or  other  dogs  are  employed  to  drive 
the  birds,  but  this  is  unnecessary,  as  they  are 
easily  seen  as  they  run  along  the  banks  of  the 
creeks  or  rise  in  short  labored  flight.  Enormous 
numbers,  often  running  into  the  hundreds,  may 
be  secured  by  a  skilful  shot  who  has  mastered 
the  problem  of  shooting  from  an  unsteady  boat. 
During  the  gunning  season  the  sora  feeds  largely 
on  the  seeds  of  reeds  and  wild  grains,  becomes 
very  fat,  and  is  a  truly  delicate  morsel.  The 
other  species  are  also  sought  but  to  a  less  ex- 
tent. At  times  of  unusually  high  tides  great 
numbers  of  clapper  rails  are  killed  along  the 
New  Jersey  coast  as  they  huddle  bewildered  on 
little  islands  and  masses  of  reeds  in  the  flooded 
salt  meadows.  Immense  numbers  of  the  eggs 
of  the  same  species  are  also  gathered  for  food. 
Consult:  Baird,  Brewer,  and  Ridgway,  < North 
American  Water  Birds*  (Boston,  1884),  and 
Roosevelt,  'Game  Water  Birds'  (New  York, 
1884). 

Rails  and  Structural  Shapes,  Manufac* 
ture  of.  One  of  the  most  important 
branches  of  the  iron  and  steel  industry  is  the 
manufacture  of  rails.  Up  to  about  1855,  all 
rails  were  made  of  wrought  iron.  In  England 
beginning  about  1767,  various  forms  of  cast-iron 
and  wrought- iron  rails  were  employed,  the  first 
being  a  grooved  rail  for  tramway  purposes, 
which  was  subsequently  developed  into  the  regu- 
lar railway  by  the  use  of  cast-iron  flanged  rails. 
The  first  wrought-iron  rail  was  patented  in  Eng- 
land by  Birkenshaw,  in  i8ao,  and  on  account  of 
its  peculiar  form  was  known  as  the  "fish-belly* 
rail.  It  was  the  first  to  be  rolled  in  continuous 
lengths  embracing  several  spans,  and  was  laid 
in  cast-iron  chairs  spiked  to  stone  blocks  set  at 
intervals  of  3  feet.  It  weighed  about  33  pounds 
per  linear  yard.  Its  manufacture  by  the  rolling 
process,  however,  was  quite  difficult,  and  it  was 
superseded  by  the  *flat-foot*  rail  which  com- 
bined a  solid  head  with  a  flanged  base  and  was 
laid  by  being  fastened  to  timber  sleepers  or  ties 
by  spikes  driven  through  the  holes  in  the  flange. 
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The  flat-foot  rail  was  followed  by  the  bridge- 
rail,  the  double-headed  rail,  and  the  bull-headed 
rail.  The  last  named,  although  involving  a  great 
waste  of  metal,  owing  to  the  excessive  thick- 
ness of  the  web,  is  used  exclusively  in  Eng- 
land, while  in  the  United  States  and  almost  all 
foreign  countries,  the  rail  of  the  flanged  T-sec- 
tion  is  universally  employed.  It  was  invented  by 
Col.  R.  L.  Stevens,  in  1830,  but  the  form  in  use 
in  America  is  a  modification  suggested  by  the 
special  committee  appointed  by  the  American 
Society  of  Civil  Engineers,  in  1893;  while  the 
form  used  in  Europe  is  that  invented  by  Sand- 


semer  process  of  conversion  is  generally  em- 
ployed on  account  of  its  rapidity  as  compared 
with  the  open-hearth  process,  taken  in  connec- 
tion with  its  capability  to  produce  a  grade  of 
metal  of  a  quality  sufficiently  high  to  satisfy  the 
general  specifications  for  rails.  In  the  manu- 
facture of  steel  rails,  the  work  of  smelting  the 


Fio.  3. — FUt-foot  raiL 

iron  in  the  blast  furnaces  is  continued  day  and 
night,  year  in  and  year  out,  without  intermis- 
sion, but  the  converters  and  the  rolling  mills 
are  generally  shut  down  from  1.30  p.m.,  Satur- 
days, to  5  P.M.,  Sundays.  During  the  intervening 
times,  the  product  of  the  blast  furnaces  instead 
of  being  poured  into  the  mixers  (by  which  the 


Fxo.  I. — ^Tramway  rail. 

berg.  It  is  usually  made  in  lengths  of  30  feet, 
but  rails  as  long  as  60  feet  are  used  to  some 
extent  In  weight,  it  varies  from  25  to  100 
pounds  per  linear  yard,  according  to  the  amount 
of  traffic,  the  speed  of  transportation,  and  the 
gradients  and  curves  of  the  roads  upon  which 
it  is  used.  About  1865,  a  few  years  followmg 
the  discovery  of  the  method  of  manufacturing 
Bessemer  (q.v.)  steel,  rails  of  that  material 
were  experimentally  rolled  in  the  United  States 
and  soon  began  to  supplant  those  of  wrought 
iron.  At  the  present  time  all  rails  are  made  of 
steel,  and  they  have,  probably,  contributed  more 
towards  the  rapid  development  of  this  country 


Fig.  4. —  Bridge  raiL 

casts  obtained  from  the  different  blast  fur- 
naces at  varying  temperatures  and  qualities,  are 
reduced  to  a  common  temperature  and  quality), 
are  run  into  the  pig  casting  machine  which 
consists  of  a  series  of  parallel  endless  chains 
of  molds  arranged  to  pass  in  front  of  the  pour- 
ing mouth  of  the  ladle.    The  molds  receive  the 


Fio.  5. — Double-headed  rail. 

metal  at  the  lower  end  of  the  chain,  and  de- 
liver the  casts  at  the  upper  end  of  the  chain, 
where  they  are  loaded  upon  railway  cars  for 
shipment. 

In  the  regular  work,  as  soon  as  the  ingot 
cast  from  the  metal  purified  in  the  converters,  is 
set,  the  mold  is  drawn  from  it  by  a  hydraulic 


^^~pp 


ts 


Fig.  a.— Fiah-belly  rail,    (a)  Section,    (b)  Side  view. 

than  any  other  single  product  of  the  steel  in- 
dustry. The  raw  materials  consist  of  iron-ore, 
coke,  and  limestone,  mixed  in  proportions  as 
follows  —  ore  2  pounds,  coke  i  pound,  and  lime- 
stone i^  pound.  Two  fundamental  processes 
of  manufacture  are  employed  —  the  reduction 
of  the  ore  in  the  blast  furnaces  and  the  con- 
version of  the  molten  metal  into  steel  in  the 
converters,  followed  by  the  operations  of  the 
rolling  mill.    (See  Iron  and  Steel.)    The  Bes- 


FiQ.  6. — Bull-beaded  raiL 

stripper,  and  it  is  raised  by  an  overhead  electric 
crane  and  then  lowered  into  the  soaking  pit, 
where  it  is  brought  to  the  proper  temperature 
(white  heat)  for  rolling.  It  is  then  taken  to 
the  blooming  mill  and  passed  through  the  blooms 
(rollers)  seven  times  and  reduced  to  a  section 
varying  in  size  according  to  the  size  of  the  de- 
sired rail.  The  section  of  the  ordinary  rail 
used  on  the  railroads  is  g%  inches  square,  and 
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ifae  ingot  when  rolled  to  that  section  attains 
a  length  of  about  is  feet  It  is  then  sheared 
into  two  or  three  lengths,  as  the  case  may  be. 
These  pieces  called  blooms  after  being  heated 
;.  ..»i.'....j  i"    the    bloom    furnaces 

J.,  -if-... — ^^  ^^^   carried    to   the    rail 

^'  mill,    which    consists    of 

i     three   sets    of    rollers  — 

the    roughing    rolls,    the 

intermediate    rolls,    and 

the      finishing      rolls, 

through  which  the  bloom 

is     passed     successively. 

Through  the  first  set  it 

is  passed  five  times  and 

Fio.  7.— Flanged  T  tec-  reduced      approximately 

tion  rail  —  80  Ibi.  per  to  the  section  of  the  de- 

linear    yard.     Standard  sired     rail.     It     is     then, 

/^Soc  Cvu  Eng,.  ^ij^^^t  b^i^g  re-heated, 
passed  five  times 
through  the  intermediate  rolls  and  reduced  more 
closely  to  the  desired  shape.  If  the  rail  is  of 
the  lighter  variety,  weighing  from  50  to  70 
pounds  per  linear  yard,  it  is  then  passed  through 
the  last  set  of  rolls  and  finished  on  a  single 


•  s-— -- 


In  the  manufacture  of  "structural  shapes* 
(a  term  which  includes  a  great  variety  of  angle- 
irons,  T-irons,  I-beams,  Z-bars,  eye-bars,  chan- 
nel-irons, and  built-up  posts,  beams,  and  gird- 
ers), used  in  the  construction  of  modem 
buildings  and  bridges,  the  shapes  are  rolled  from 
basic  open-hearth  steel  of  three  grades  —  the 
rivet  steel  with  an  ultimate  strength  ranging 
from  48,000  to  58,000  pounds;  the  soft  steel 
from  52,000  to  62,000  pounds;  and  the  medium 
steel  from  60,000  to  70,000  pounds.  The  elastic 
limit  generally  required  is  not  less  than  one 
half  of  the  ultimate  strength,  and  the  test  pieces 
are  required  to  be  capable  of  being  bent  over 
through  an  angle  of  180  degrees,  without  frac- 
ture. The  raw  materials  consisting  of  ore  and 
pig-iron,  are  melted  down  in  the  cupolas  and 
are  then  run  into  the  open-hearth  tilting  fur- 
nace, where  an  equal  amount  of  cold  scrap,  in 
the  form  of  steel  junk,  crop-ends,  punchmgs, 
etc.,  from  the  construction  shops,  is  added.  The 
contents  of  this  furnace,  sometimes  amounting 
to  75  tons,  are  poured  into  a  hydraulic  ladle 
crane,  which  is  then  swung  over  the  casting  pit, 
and   the  molten  metal   poured   into  the  ingot 


Fig.  8.— Rail  passing  through  the  intermediate  rolls  in  the  rail  mill. 


heat,  with  satisfactory  results.  But,  if  the  rail 
is  of  the  heavier  class,  ranging  in  weight  from 
80  to  100  pounds  per  linear  yard,  its  tendency  to 
retain  heat  longer,  and  therefore  be  passed 
through  the  finishing  rolls  at  a  temperature  too 
high  to  give  good  results,  is  overcome  by  allow- 
ing it  to  remain  upon  a  cooling  table  for  an 
interval  of  time  ranging  from  45  to  po  seconds, 
and  it  is  then  passed  through  the  finishing  rolls 
at  a  lower  temperature,  thus  giving  a  rail  of 
a  ratKh  better  quality  of  metal,  especially  in  the 
head  of  the  rail.  The  rail  is  now  sawed  into 
the  desired  lengths,  usually  of  30  feet,  and  then 
passed  through  the  cambering  rolls,  where  it 
receives  sufficient  camber  to  prevent  warping 
when  it  is  being  cooled.  After  being  cooled  off 
on  the  hot  beds  it  is  straightened,  chipped,  and, 
filed,  and  is  then  ready  for  shipment  as  a  fin- 
ished product 


molds  in  the  usual  way  through  the  bottom  of 
the  ladle.  The  ingots  when  set,  are  re-heated 
in  the  soaking  pit,  and  then  passed  through  the 
blooming  mill  and  reduced  to  blooms  and  bil- 
lets of  any  required  size.  They  are  then  rolled 
to  the  desired  shapes,  sawed  into  the  required 
lengths,  and  then  cooled  on  the  hot  beds.  From 
the  hot  beds  they  are  passed  through  the  straight- 
ening rolls,  and  after  being  cut  into  exact 
lengths,  as  required,  they  are  ready  for  the  con- 
struction shop. 

In  the  production  of  finished  bridge  mem- 
bers, the  shapes  are  carefully  laid  out  by  wooden 
templates,  in  which  the  precise  positions  of 
rivets,  angles,  gussets,  etc.,  are  marked.  The 
operation  of  building  up  requires  great  care 
and  accuracy.  The  shapes  are  sawed  or  sheared 
to  exact  length,  and  the  sides  and  ends  faced 
and  planed  down  as  required  by  the  drawings. 
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The  small  holes  for  bolts  and  rivets  are  punched 
bjr  lighter  forms  of  machinery  driven  by  elec- 
tric power;  on  the  other  hand,  all  pin-holes  are 
first  punched  and  then  bored  to  exact  diameter. 
In  assembling,  the  rivet  holes  are  properly  reg- 
istered, being  reamed  if  necessary,  and  the  sep- 
arate parts  bolted  together,  and  finally  riveted 
up  by  hydraulic,  or  pneumatic  riveters.  (See 
Metal-working  Machinery.) 

In  the  manufacture  of  eye-bars,  used  _  in 
bridge  construction,  the  tensile  strength  is  lim- 
ited to  not  more  than  10,000  pounds  below  the 
test  specimen  of  the  grade  of  steel  from  which 
they  are  rolled.  The  eye-bar  heads  are  formed 
by  upsetting  machines  operated  by  hydraulic 
power,  in  which  the  heated  end  of  the  eye-bar  is 
pressed  to  the  desired  circular  form  by  the 
three-fold  die  of  a  hydraulic  press,  in  a  single 
Iteration.  The  head  is  then  forged  and  punched 
at  one  heat,  and  then  finished  bored.  Eye-bars 
are  tested  in  a  hydraulic  testing  machine  capa- 
ble of  exerting  a  maximum  pull  of  700  tons. 
When  an  order  of  eye-bars  is  completed,  one  of 
the  bars  is  pulled  asunder  in  the  machine.  In 
general,  they  are  required  to  show  not  less  than 
10  per  cent  elongation  in  the  body  of  the  bar, 
and  they  must  break  in  the  body  and  not  in  the 
eye.  W.  MoREY,  Jr., 

Consulting  Engineer,  New  York. 

Rail'ton,  Herbert,  English  artist:  b. 
Pleasington,  Lancashire,  21  Nov.  1857.  He  was 
educated  at  Mechlin,  Belgium,  and  Ampleforth 
College,  Yorkshire,  and  is  very  popular  as  an 
illustrator,  among  works  which  he  has  illus- 
trated being  the  <Jubilee  Edition  of  Pickwick' 
(1887);   <Westn;inster  Abbey'    (1889). 

Railway  Associations.  In  the  early  days 
of  railways  their  operation  was  but  little 
more  difficult  to  regulate  than  the  service  of  the 
ordinary  highway.  The  trains,  few  in  number, 
were  formed  of  connected  stage  coaches,  or 
wagons,  and  were  drawn  sometimes  by  horses, 
sometimes  by  light  locomotives.  As  traffic  in- 
creased, trains  multiplied,  vehicles  were  enlarged, 
and  the  powerful  engine  of  the  present  date, 
capable  of  hauling  a  train  of  a  hundred  modem 
freight  cars,  was  eventually  evolved.  This  great 
physical  change  has  required  a  coincident  devel- 
opment in  rules  and  regulations,  in  order  that 
the  immense  traffic  of  modem  times,_  with  its 
complicated  movements  over  an  interlaced 
system  of  roads,  may  be  operated  safely  and  effi- 
ciently. In  this  development  each  railway  com- 
pany formerly  moved  independently.  The  know- 
ledge acquired  by  the  officials  of  one  company  as 
the  result  of  experiment  and  experience  was 
unknown  to  the  others,  rarely  communicated  and 
sometimes  jealously  guarded.  The  problems  pre- 
sented eventually  became  so  many  and  so  in- 
tricate as  to  render  the  exchange  of  ideas  and 
experience  advantageous,  if  not  imperative. 
This  exchange  has  been  mainly  accomplished  by 
means  of  railway  associations.  In  no  other  line 
of  business  and  in  no  other  country  has  this  co- 
operative work  been  developed  so  completely 
and  so  scientifically  as  among  the  railways  of 
North  America.  It  has  been  of  incalculable 
value  to  the  railway  companies  and  to  the  trav- 
eling public. 

There  are  more  than  20  railway  associations, 
national  in  their  charkcter,  in  North  America; 
most  of  them  are  devoted  to  subjects  connected 


with  operation  and  the  others  to  questions  con- 
cerning traffic  The  term  "operation*  includes 
the  supervision  of  the  movement  of  trains,  the 
maintenance  of  the  superstructure,  buildings  and 
rolling  stock  and  the  exercise  of  discipline.  The 
term  "traffic*  refers  to  business  concerning  rates 
and  regulations  affecting  passengers,  freight  or 
other  articles  transported.  Of  the  organizations 
devoted  to  "operation*  the  most  important  and 
influential  is  The  American  Railway  Associa- 
tion, which  had  in  1903  as  its  members  218 
railway  companies,  operating  212,849  miles  of 
railway, —  about  95  per  cent  of  the  entire  rail- 
way mileage  of  the  United  States,  Canada  and 
Mexico.  The  history  of  The  American  Railway 
Association  has  been  one  of  gradual  develop- 
ment. Dating  as  far  back  at  least  as  1872,  joint 
meetings  of  operating  railway  _  officials  of  su- 
perior grades  were  held  semi-annually,  with 
more  or  less  regularity,  having  for  their  object 
the  mutual  arrangement  of  the  schedules  of 
through  passenger  trains  between  the  east  and 
the  west  and  intermediate  connections.  Aside 
from  such  business,  the  first  important  co- 
operative work  of  this  body,  then  called  "The 
General  Time  Convention,*  was  the  approval  of 
a  detailed  system  of  Standard  Time  proposed 
in  April  1883,  and  its  practical  adoption  in  the 
United  States  and  Canada  on  18  Nov.  1883. 
Previous  to  that  date  every  railway  ran  its  trains 
by  the  local  time  of  the  city  in  which  its  head- 
quarters were  located,  or  some  other  arbitrary 
standard.  There  were  over  50  standards  in  use, 
differing  from  each  other  by  odd  numbers  of 
minutes.  On  the  date  named  these  were  re- 
solved into  four  standards  based  upon  Green- 
wich meridian  time,  with  differences  of  an  even 
hour  between  them.  Cities  and  towns  through- 
out the  country  generally  conformed  their  time 
to  the  new  standards.  Prior  to  1883,  the  hand, 
lamp,  whistle,  color  and  bell  cord  signals  in  use 
upon  the  railway  trains  varied  g^reatly.  In  some 
instances  a  motion  of  the  hand  6t  flag  or  the 
sound  of  the  whistle  would  convey  exactly  oppo- 
site meanings  to  employees  of  different  roads 
which  used  the  same  terminal  stations  for  their 
trains.  Bell  cord  and  other  signals  were  sim- 
ilarly at  variance.  A  code  of  uniform  train  sig- 
nals was  adopted  by  the  convention,  taking  effect 
16  Nov.  1884.  A  similar  organization  of  the 
operating  officials  of  the  railways  between  New 
York  city  and  points  in  the  South,  called  the 
"Southern  Railway  Time  Convention,*  was 
formed  on  24  Oct.  1877.  This  body  accepted 
and  approved  the  action  of  the  General  Time 
Convention  with  respect  to  standard  time  and 
uniform  train  signals,  and  co-operated  in  their 
adoptioa  On  14  April  1886,  these  two  bodies 
were  consolidated  and  a  national  organization 
formed,  called  "The  General  Time  Convention.* 
The  name  was  changed  to  "The  American  Rail- 
way Association*  in  April  1891. 

The  object  of  the  American  Railway  Asso- 
ciation is  the  discussion  and  recommendation  of 
methods  for  the  management  and  operation  of 
American  railways.  Its  action  is  recommenda- 
tory, and  not  binding  upon  any  member.  Any 
common  carrier  operating  an  American  steam 
railway  is  eligible  to  membership,  subject  to  the 
approval  of  the  executive  committee.  While 
any  official  of  a  member  may  be  admitted  to  its 
sessions  or  serve  on  committees,  the  ranking  offi- 
cial, who  may  be  the  president,  vice-president. 
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general  manager,  etc.,  casts  the  vote  of  the  com- 
pany or  designates  who  shall  cast  it.    Meetings 
are  held  semi-annually,  in  April  and  October. 
The  work  of  the  association  is  Plainly  accom- 
plished through  committees,  and  it  is  one  pi 
their  functions  tc  iecid?  questions  which  arise 
in  practice  under  the  code  of  rules  and  to  pro- 
pose new  rules  to  meet  the  great  advances  that 
are  being  made  year  by  year  in  the  methods  of 
operatioa    Its  technical  standing  committees  are 
those  on  the  subjects  of  train  rules,  car  service 
and  safety  appliances.    They  examine  into  and 
report   upon   questions   affecting  the   Standard 
Code  of  Train  Rules,  the  movement  of,  distri- 
bution and  accounting  for  cars,  and  the  essential 
requisites  of  devices  for  safety  appliances.    For- 
merly each  road  had  its  own  code  of  train  rules. 
An  employee,  expert  in  the  service  of  one  road, 
found   his   knowledge   useless   on  entering  the 
service  of  another  because  the  practice  under  the 
rules   of   the   two   was   diametrically   opposite. 
From  the  badly  constructed  and  often  discord- 
ant rules  that  preceded  it,  a  scientifically  ar- 
ranged Standard  Code  of  Train  Rules  was  form- 
otated,  which  each  road  could  adopt  and  which 
most  have  adopted.    This  code  has  a  glossary 
of  technical  terms  and  is  divided  into  single- 
track  rules  for  the  movement  of  trains  with  or 
without  the  use  of  the  telegraph;   for  move- 
ments by  telegraphic  train  orders,  with  forms 
of   orders;    double-track    rules;    block    signals 
and  interlocking  rules ;  for  movements  with  the 
current  of  traffic  on  double  track  by  means  of 
block  signals;  and  for  movements  against  the 
current  of  traffic.    In  carrying  merchandise  from 
one  part  of  the  country  to  another  the  inter- 
change   use  of   the    1,700,000   freight   cars   be- 
longing    to    the     railway    companies     reaches 
enormous    proportions.    For    many    years    the 
owner  of  the   car  was   paid  by  the  company 
using  it  at  a  rate  based  upon  the  miles  it  moved. 
Of  recent  times  this  was  six  tenths  of  a  cent  a 
mile,  the  account  of  the  movement  being  kept  by 
the    company   which   paid   for   it.     Complaints 
were  frequent  of  long  detentions  of  cars  with- 
out compensation  to  their  owners,  causing  de- 
lays   affecting    the    transport    of    merchandise. 
Many   attempts  were   made   to  bring  about  a 
change,  but  nothing  practical  was  accomplished 
until  The  American  Ptailway  Association  adopted 
a  Code  of  Per  Diem  Rules  in  April  1902,  and 
obtained  the  assents  of  the  majority  of  the  rail- 
ways to  a  *Per  Diem  Agreement,"  taking  effect 
on  I  July  1902.    This  provided  for  the  payment 
of  20  cents  a  day  for  the  interchange  use  of 
freight  cars,  with  a  penalty  rate  of  an  additional 
80  cents  per  day  for  the  detention  of  a  car  over 
30  days  upon  one  road.     Provision  was  made 
for  the  arbitration  of  differences  arising  under 
the  rules  and  for  their  interpretation.     A  code 
of  car  service  rules  governs  ordinary  practices 
connected  with  this  interchange  service,  not  re- 
lated to  the  compensation  paid  as  above  referred 
to.  _   The  essential  requisites  for  train  heating, 
train  lighting,  automatic  couplers,  power  brakes, 
for   the    installation   of  block  and   interlocking 
signal  apparatus,  etc.,  have  been  prescribed.    The 
educational  and  physical  qualifications  for  em- 
ployees have  been  carefully  considered.    The  As- 
sociation prescribed  the  standard  height  of  draw 
bars   for  freight  cars,   under  the  act  of  Con- 
gress approved  2  March   1902.    The  following 


subjects  have  been  at  various  times  considered 
by  special  committees:  the  2^  o'clock  system; 
the  transmission  of  accurate  time;  uniform  car 
mileage  reports;  general  regulations  for  em- 
ployees; standard  wheel  and  track  gauges;  the 
Jietric  system;  railway  statistics;  standard  box 
cars,  and  uniform  cipher  code.  Uniform  rules 
for  the  government  of  local  car  service  (demur- 
rage) associations  were  approved  April  i8g8, 
and  various  recommendations  of  the  Master  Car 
Builders'  Association  have  been  submitted  to  and 
approved  py  Th?  American  Railway  Association. 
The  association  is  a  member  of  the  International 
Railway  Congress,  and  sent  delegates  to  its  ses- 
sions in  London  in  1895  and  Paris  in  1900.  It 
appointed  an  "American  Section*  to  take  charge 
of  the  arrangement  for  the  seventh  session  of 
the  Congress,  to  be  held  at  Washington,  D.  C, 
in  May  1905. 

The  Master  Car  Builders'  Association  is  one 
of  the  oldest  of  these  railway  organizations.  It 
was  organized  in  1867,  and  had  533  members  in 
1903.  Its  objects  are  the  advancement  of  know- 
ledge concerning  the  construction,  repair  and 
service  of  railroad  cars,  to  bring  about  uniform- 
ity and  interchangeability  in  their  parts,  and  to 
adjust  the  mutual  interests  growing  out  of  their 
interchange  and  repair.  Its  action  is  recom- 
mendatory, and  not  binding  upon  any  of  its 
members.  A  superintendent  of  the  car  depart- 
ment, master  car  builder,  mechanical  engineer, 
foreman  of  railroad  car  shop,  joint  car  inspec- 
tor or  a  representative  of  a  car  manufacturing 
company  or  other  company  owning  over  1,000 
cars,  may  become  active  members.  Persons  ac- 
credited by  a  railway  company,  and  who  have 
a  practical  knowledge  of  car  construction,  may 
become  representative  members.  Such  mem- 
bers, in  addition  to  the  vote  of  an  active  mem- 
ber, have  one  additional  vote  for  each  1,000 
cars  owned  by  the  company  represented,  upon 
all  questions  pertaining  to  the  adoption  of  stan- 
dards, etc.  The  membership  includes  many  per- 
sons who  are  also  members  of  the  Master  Me- 
chanics' Association,  and  it  is  customary  to  hold 
the  annual  meetings  of  the  two  associations  at 
the  same  place,  one  following  the  other.  In  the 
interchange  of  cars  between  railroad  com- 
panies, questions  of  responsibility  for  repairs 
caused  by  accidents  or  by  ordinary  wear  and 
tear  are  continually  arising.  In  order  to  facili- 
tate the  settlement  of  such  questions  the  Master 
Car  Builders'  Association  has  provided  a  code 
of  rules  governing  the  condition  of  and  repairs 
to  freight  cars.  Each  company  is  required  to 
give  the  same  care  to  the  cars  of  other  compa- 
nies in  its  possession,  technically  called  "foreign 
cars,*  as  to  its  own  cars.  Cars  offered  in  ex- 
change service  must  be  accepted,  unless  found 
to  be  defective  as  specified  in  detail  in  the  rules. 
The  rules  include  instructions  as  to  methods  of 
making  repairs  and  billing  the  expense  to  the 
owners,  with  schedules  of  charges  for  labor  and 
materials.  For  the  settlement  of  all  disputes 
arising  under  the  rules  an  arbitration  commit- 
tee is  provided.  This  association  brought  about 
the  selection  of  the  type  of  automatic  coupler, 
now  in  use  upon  the  railway  cars  in  North 
America.  It  has  also  adopted  standards,  both 
for  the  construction  and  use  of  cars,  which  have 
proved  of  great  value.  These  standards,  23  in 
number,  are  fully  illustrated  and  published  with 
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each  volume  of  its  proceedings,  together  with  12 
additional  charts  containing  diagrams  of  recom- 
mended practices. 

The  American  Railway  Master  Mechanics' 
Association  was  founded  in  1868,  is  incorporated, 
and  had  755  members  in  1903.  Its  objects  are  the 
advatKement  of  knowledge  concerning  the  prin- 
ciples of  construction,  repair  and  service  of  the 
rolling  stock  of  the  railways.  It  considers  ques- 
tions affecting  such  joint  action  as  may  be  re- 
quired to  give  the  greatest  efficiency  to  the 
equipment  of  railways.  Those  eligible  to  mem- 
bership must  have  positions  above  the  rank  of 
general  foreman,  having  charge  of  the  design, 
construction  or  repair  of  railway  rolling  stock; 
general  foremen,  if  their  names  are  presented 
by  their  superior  officers,  and  two  representatives 
from  each  locomotive  and  car  building  works. 
Persons  having  knowledge  of  science  or  prac- 
tical experience  in  matters  pertaining  to  the  con- 
struction of  rolling  stock,  may  become  associate 
members.  The  subjects  assigned  to  committees 
for  1903-4  were  as  follows:  Ton  mile  statis- 
tics; coal  consumption  in  locomotives;  loco- 
motive front  ends ;  locomotive  driving  and  truck 
axles  and  locomotive  forgings;  boiler  designs; 
revision  of  standards,  such  as  shrinkage  allow- 
ances, specifications  and  tests  for  boiler  tubes; 
air  brakes  and  signal  instruction ;  piston  valves ; 
electrical  equipment  of  shops  and  power  houses ; 
automatic  stokers;  locomotive  frames;  cost  of 
locomotive  repair  shop;  and  safety  appliances 
for  locomotive  front  ends.  The  proceedings  of 
the  association  contain  a  technical  illustrated 
history  of  the  development  of  locomotives,  shop 
engines  and  machinery,  from  the  date  of  its 
organization.  The  association  has  established 
four  scholarships  at  the  Stevens  Institute  of 
Technology. 

The  International  Association  of  Car  Ac- 
countants and  Car  Service  Officers  was  organ- 
ized in  1876,  has  180  members  and  meets  an- 
nually. Its  object  is  the  improvement  of  and 
the  establishment  of  uniform  practice  in  methods 
of  car  accounting  and  car  service.  The  com- 
pilation of  the  statistics  of  operation  of  each 
road  requires  that  the  movement  of  cars,  both 
loaded  and  empty,  shall  be  accurately  recorded. 
The  interchange  use  of  the  1,700,000  freight  cars 
in  service  between  the  railway  companies  in- 
volves an  immense  amount  of  detail  work  in 
keeping  and  settling  the  accounts.  Since  the 
value  of  a  freight  car  as  a  vehicle  of  transporta- 
tion based  upon  its  average  earning^  is  between 
$2  and  $3  a  day,  the  importance  of  the  figures 
involved  in  this  accounting  is  self-evident.  This 
branch  of  the  service  is  part  of  the  operating  and 
not  of  the  general  accounting  department.  An 
official  publication  called  the  'Railway  Equip- 
ment Register,*  contains  lists  of  the  cars  of  the 
several  companies,  giving  in  detail  their  num- 
bers, dimensions,  capacity  and  kind,  such  as  box, 
flat,  coal,  etc.,  and  other  information  essential 
to  operating  officials  in  regulating  car  move- 
ments and  in  car  accounting  under  the  rules  of 
the  association. 

The  Railway  Transportation  Association  has 
for  its  object  the  development  and  solution  of 
problems  affecting  transportation  in  the  mutual 
interest  of  railway  companies.  It  was  organized  in 
1899,  meets  semi-annually  and  has  58  members, 
representing  the  owners  of  over  1,000,000  freight 


cars.  Aside  from  general  transportation  topics;, 
it  considers  such  subjects  as  the  responsibility 
for  the  transfer  of  freight  interchanged;  the 
handling  of  high  class  freight  trains;  Uie  limits 
of  class  and  size  of  freight  cars ;  the  interchange 
and  distribution  of  equipment;  tonnage;  the 
loading  of  freight  cars  to  their  full  capacity,  etc. 
As  the  object  of  this  association  and  that  of  the 
Car  Accountants'  Association  somewhat  overlap, 
and  many  officials  are  members  of  both  bodies, 
a  consolidation  into  one  of  enlarged  scope,  to 
include  the  objects  of  both,  is  probable. 

The  Association  of  Railway  Telegraph  Su- 
perintendents was  organized  in  1882,  has  112 
members,  and  meets  annually.  Its  object  is  the 
improvement  of  the  telegraph  service.  Its  mem- 
bership consists  of  persons  who  are  connected 
with  the  telegraph,  telephone,  electric  lig^t, 
electric  power  or  electric  signal  department  of 
any  railroad  company.  It  has  committees  on 
the  following  subjects:  telegraph  cipher  code; 
typewriter  in  railway  telegfraph  service;  and  on 
composite  circuits.  The  duties  of  telegraph 
superiirtendents  cover  the  maintenance  of  the 
telegraph  lines,  as  well  as  the  supervision  of  the 
operators  in  the  service. 

The  Train  Dispatchers'  Association  of  Amer- 
ica has  for  its  object  the  consideration  of  the 
best  method  of  moving  trains  by  telegraph,  the 
establishment  of  a  bureau  of  information,  and 
the  advancement  of  train  dispatchers  in  effi- 
ciency in  the  iperformance  of  their  duties.  It 
was  organized  in  1888,  is  incorporated,  has  868 
members,  and  meets  annually.  The  movement  of 
trains  by  telegraphic  orders,  as  commonly  prac- 
tised in  North  America,  is  unknown  in  Europe. 
The  details  of  such  movements  are  directed  by 
designated  telegraph  operators,  called  train  dis- 
patchers, under  the  direction- of  a  chief  train 
dispatcher,  attached  to  the  staff  of  the  superin- 
tendent, by  whose  authority  the  orders  are  given. 

Associations  of  Surgeons. —  It  is  customary 
for  railway  companies  to  retain  in  their  service 
the  services  of  experienced  surgeons  located  at 
points  on  their  lines,  who  are  expected  to  be 
immediately  available  in  case  of  accident  to  em- 
ployees or  passengers,  some  one  of  them  being 
often  designated  as  Chief  Surgeon.  In  addition 
to  this  duty,  hygienic  questions  are  submitted 
to  them,  and  their  services  are  sometimes  em- 
ployed in  the  examination  of  men  seeking  to 
enter  railway  service  for  color  blindness  or  other 
physical  disabilities.  They  have  two  organiza- 
tions, the  International  Association  of  I&ilway 
Surgeons,  with  670  members,  formed  in  18884 
and  the  American  Academy  of  Railway  Sur- 
geons, with  141  members,  formed  in  1894,  and 
their  consolidation  is  probable.  Their  objects 
are  the  development  and  improvement  of  rail- 
way surgery,  especially  by  the  study  and  investi- 
gation of  clinical,  medico-legal  and  sanitary  sub- 
jects relating  thereto. 

National  Association  of  Car  Service  Man- 
agers.—  For  the  purpose  of  supervising  the 
movements  of  freight  cars  especially  at  terminal 
and  junction  points,  so  as  to  prevent  their  imdue 
detention  in  loading  or  unloading.  Car  Service 
Associations,  composed  of  the  railway  compa- 
nies centring  or  connecting  at  such  points  have 
been  organized  under  rules  approved  by  the 
American  Railway  Association.  Each  local  or- 
ganization is  in  charge  of  an  official  called  the 
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car  service  manager.  Thirty-nine  of  these  oflS- 
cials  org^anized  a  national  association  in  1890  for 
the  purpose  of  obtaining  a  general  exchange  of 
views  as  to  the  best  methods  of  conducting  the 
business  and  to  secure  harmony  of  action. 

The  Railway  Signal  Association  was  organ- 
ized in  1897,  has  355  members,  and  holds  five 
sessions  per  year.  Its  object  is  the  advancement 
of  knowledge  concerning  the  design,  construc- 
tion, maintenance  and  operation  of  railway  sig- 
naling appliances,  by  discussion,  investigation, 
and  reports  of  experience,  for  the  purpose  of  sys- 
tematizing and  improving  signaling  practice.  Its 
membership  consists  of  those  persons  who  are 
connected  with  the  designing,  construction, 
maintenance  or  operation  of  signals.  The  signal 
department  of  railways  is  one  of  the  youngest 
and  roost  rapidly  developing  branches  of  the 
service.  The  subjects  considered  by  its  com- 
mittees are:  circuits  for  automatic  block  signal 
systems  for  steam  and  electric  railroads;  for 
manual  block  signal  systems;  for  interlocked 
signals;  and  for  drawbridges;  on  what  shall  be 
considered  cost  in  estimates  for  installation  and 
records  of  maintenance;  on  the  use  of  copper 
or  iron  for  pole  lines ;  on  standards,  definitions, 
nomenclature,  office  records  and  accounts. 

The  American  Railway  Engineering  and 
Maintenance  of  Way  Association  was  organized 
in  1899,  has  425  members,  and  meets  annually. 
Any  civil,  mechanical  or  electrical  engineer,  who 
has  had  five  years'  experience  in  the  location, 
construction  or  maintenance  of  railways,  or  an 
official  responsible  for  the  maintenance  of  way, 
from  general  manager  to  division  engineer,  or 
whatever  may  be  his  title,  is  eligible  for  mem- 
bership. Its  working  committees  are  assigned 
to  the  following  subjects :  graduation ;  ballast- 
ing ;  ties ;  rail ;  track ;  buildings ;  bridges  and 
trestles;  masonry;  signs,  fences,  crossings  and 
cattle  guards ;  signaling  and  interlocking  plants ; 
reports,  records  and  accounts;  uniform  rules, 
organization,  titles,  code,  etc.;  water  service; 
yards  and  terminals.  One  of  its  purposes  is  the 
establishment  and  maintenance  of  a  library  of 
information  concerning  maintenance  of  way 
matters. 

Other  national  associations  of  railway  offi- 
cials and  employees  of  the  operating  department 
organized  for  the  improvement  of  the  service 
comprise :  Superintendents  of  bridges  and  build- 
ings; master  boiler  makers;  master  car  and 
locomotive  painters;  railway  air-brake  men; 
master  blacksmiths;  roadmasters;  traveling  en- 
gineers, dining-car  superintendents,  and  local 
freight  agents.  There  are  also  numerous 
local  organizations,  such  as  the  Chicago 
Association  of  General  Superintendents,  the 
Central  Association  of  General  Railway  Offi- 
cials, with  divisions  in  Cincinnati,  Columbus, 
Indianapolis,  Kansas  City,  Peoria,  Saint  Louis 
and  Toledo;  the  Central  and  Western,  and 
the  Eastern  Association  of  Car  Service  Offi- 
cers; Eastern  Maintenance  of  Way  Associa- 
tion; Canadian  Roadmasters'  Association;  Buf- 
falo Railroad  Association.  Railway  Clubs,  or- 
ganized for  the  discussion  of  technical  railway 
questions,  are  located  at  Atlanta,  Boston,  Buf-' 
falo,  Chicago,  Colorado  Springs,  Denver,  Des 
Moines,  la.,  Macon,  Ga.,  Montreal,  New  York, 
Pittsburg,  Richmond,  Va.,  Sfint  Paul,  Saint 
Louis  and  San  Francisco. 


The  American  Association  of  General  Pas- 
senger and  Ticket  Agents,  organized  13  March 
1855,  is  the  oldest  railway  organization  in  Amer- 
ica. The  ranking  officer  of  the  passenger  de- 
partment of  each  railway  corporation  and  trans- 
portation line  is  eligible  to  membcrahip.  It  had 
174  members  in  1904  and  meets  annually  to  dis- 
cuss matters  of  general  interest  to  the  passen- 
ger department  Through  this  association  the 
American  system  of  interline  coupon  tickets  was 
introduced,  by  which  passengers  are  able  to  pur- 
chase tickets  from  each  principal  point  to  all 
other  principal  points  on  the  continent.  This 
system  has  been  perfected  in  North  America 
as  in  no  other  country  in  the  world.  The  asso- 
ciation has  also  prepared  standard  forms  for 
railroad  tickets,  and  has  an  organization  for  the 
better  protection  of  tickets  against  alteration, 
forgery,  etc.  Formerly  the  meetings  were  held 
to  arrange  the  rates  of  fares  over  through 
routes;  but  this  duty  is  now  performed  by  local 
organizations  composed  of  lines  operating  in  sep- 
arate districts,  namely.  New  England  Passenger 
Association,  Trunk  Line  Passenger  Association, 
Central  Passenger  Committee,  Western  Pas- 
senger Conunittee,  Trans-Continental  Passengc. 
Committee,  Southeastern  Passenger  Committee, 
etc. 

The  American  Associt'Jon  of  Traveling  Pas- 
senger Agents,  organized  17  April  1872,  has  867 
members  and  meets  annually.  Its  membership 
consists  of  authorized  representatives  of  railway 
and  steam  navigation  lines,  who  travel  for  the 
purpose  of  soliciting  passenger  traffic.  Its  ob- 
jects are  to  suggest  such  reforms  in  the  railway 
passenger  service  as  experience  may  teach  to  bie 
beneficial  to  both  members  and  the  interests 
which  they  represent. 

The  American  Association  of  General  Bag- 
gage Agents,  organized  February  1882,  is  com- 
posed of  the  general  baggage  agents  of  the  sev- 
eral transportation  lines.  It  had  67  members  in 
1904,  and  meets  annually  to  discuss  questions 
connected  with  the  transportation  of  baggage, 
with  the  view  of  securing  the  greatest  efficiency, 
as  well  as  uniformity  of  practice,  in  allowance 
for  weight  carried  free,  methods  of  tracing  bag- 
gage lost  in  transit,  facilitating  its  prompt  hand- 
ling, etc. 

The  Association  of  American  Railway  Ac- 
counting Officers,  organized  in  1888,  consists  of 
the  chiefs  and  assistants  of  the  various  depart- 
ments of  railway  accounts.  It  had  378  members 
in  1904,  representing  223  companies,  and  meets 
annually.  It  is  general  in  its  character,  rather 
than  a  traffic  organization.  Its  objects  are  the 
better  organization  and  conduct  of  the  accounts 
of  transportation  lines;  to  aid  in  securing  more 
perfect  means  of  determining  balances  between 
the  companies  and  greater  definiteness  and 
promptness  in  paying  the  same ;  greater  uniform- 
ity in  the  method  of  adjusting  joint  accounts; 
more  equitable  plans  for  settling  claims  between 
carriers;  greater  certainty  and  promptness  in 
collecting  freight  charges  at  competing  points; 
better  means  of  adjusting  balances  at  junctions 
where  freight  is  rebilled;  to  obtain  greater  uni- 
formity, wherever  practicable,  in  the  govern- 
mental reports  required  of  railroads ;  and  the 
more  general  systematization  of  railway  ac- 
counts. 
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The  Association  of  Railway  Claim  Agents 
was  organized  in  1890,  has  346  members,  and 
meets  annually.  It  consists  of  the  officers  and 
their  assistants  who  have  charge  of  the  investi- 
gation of  claims  for  damages  (other  than 
freight),  their  adjustment  or  defense.  Its  ob- 
ject is  the  interchange  of  experience  and  the  dis- 
cussion of  any  subject  of  interest  to  railways  in 
the  department  represented  by  its  membership. 

The  Freight  Claim  Association  was  organ- 
ized March  1892  by  the  consolidation  of  local 
associations  for  kindred  objects,  which  had  been 
in  existence  since  1887.  Its  membership  con- 
sists of  the  general  freight  or  claim  agents  or 
other  authorized  representatives  of  the  general 
freight  or  freight  claim  departments  of  rail- 
roads, transportation  lines  or  companies,  in- 
cluding 237  members,  representing  181,000  miles 
of  railway.  Object:  the  prompt  and  equitable 
settlement  of  freight  claims  with  claimants  and 
between  carriers.  This  association  has  formu- 
lated a  code  of  rules  for  the  settlement  of  claims 
of  every  variety  arising  for  loss  or  damage  to 
freight  in  the  handling  of  traffic.  It  has  an 
Arbitration  Committee  which  acts  as  a  court 
for  the  interpretation  of  the  rules  as  applied  to 
such  questions  in  dispute  as  may  be  referred  to 
it  by  the  parties  in  interest,  w.  F.  Allen. 
American  Railway  Association. 

Railway  Bridge  Designs.  See  Bridge  De- 
signs, Railway. 

Railway  Car  Braking. —  To  ascertain  ^  the 
time  when  the  question  of  braking  first  came 
into  prominence  we  need  go  no  further  than 
the  period  when  highways  became  sufficiently 
well  made  and  maintained  as  to  admit  of  a 
heavy  vehicle  being  drawn  over  them  at  com- 
paratively high  speed.  Country  roads  every- 
where as  late  as  1725  were  in  a  most  deplor- 
able condition,  being  narrow  and  full  of  ruts 
and  stones.  During  the  middle  of  the  i8th 
century  there  was  considerable  agitation 
for  better  roads,  which  seemed  to  have 
a  beneficial  effect,  since  during  the  latter  part 
of  this  century  the  first  mail  coaches,  or 
'Diligences,*  were  placed  upon  the  roads  be- 
tween London  and  various  cities  of  Great 
Britain. 

It  is  a  noticeable  fact  that,  with,  all  kinds 
of  conveyances,  the  question  of  braking  has 
increased  in  importance  as  the  demand  for 
higher  speeds  increased.  During  the  century 
from  1770  to  1870  there  were  granted  in 
England  nearly  200  patents  for  various  kinds 
of  braking  appliances  for  common  road 
vehicles;  of  these  46  were  applied  to  the 
periphery  of  the  wheel;  28  on  the  nave,  27 
were  actuated  by  the  movement  of  horses, 
21  were  applied  to  fly  or  brake  wheels,  8 
were  applied  to  the  axle,  10  were  actuated  by 
a  spring,  4  were  automatic,  3  electromagnetic, 
3  pneumatic,  4  relying  on  momentum,  and 
3  accumulated  power  for  subsequent  propul- 
sion, etc.  In  America  there  had  been  nearly 
as  many  such  patents,  21  of  which  were  for 
automatic  designs. 

In  connection  with  common  road-  vehicles 
it  is  noted  that  the  first  devices  adopted  are ' 
those  which  have  formed  the  basis  of  almost 
all   brake   appliances  which   have   since   been 
employed  for  the  same  kind  of  vehicle.    The 


early  stage  coaches  and  even  the  later  mail 
coaches  were  provided  with  an  iron  shoe 
which  slips  under  the  wheel  and  is  chained  to 
the  fore  part  of  the  coach,  so  as  to  drag  both 
shoe  and  wheel  along  over  the  surface  of  the 
ground.  This  method  of  braking  was  one  of 
the  first  devices  adopted,  and  is  used  exten- 
sively to-day.  The  old  arrangements  of  two 
brake  blocks  and  a  beam  with  suitable  levers 
connecting  each  to  the  driver  was  also  earfy 
introduced,  and  all  kinds  of  developments 
from  this  arrangement  are  seen  to-day  on 
various  kinds  of  vehicles. 

Many  primitive  forms  of  brakes  were  ap- 
plied to  such  railroads  as  existed,  bm  the 
speeds  employed  on  these  roads  were  gener- 
ally low  and  the  cars  small  enough  to  be 
drawn  by  draught  animals,  and  the  question 
was  not  a  particularly  serious  one  until  the 
advent  of  the  steam  locomotive.  The  great 
revolution  which  the  knowledge  of  the  power 
and  use  of  steam  has  brought  about  was  well 
under  way  during  the  first  part  of  the 
19th  century.  Daring  the  first  70  years 
of  the  century  about  650  patents  were  granted 
in  England  for  various  kinds  of  brakes  for 
railroad  service.  In  1833,  Stevenson  patented 
his  steam  brake,  consisting  simply  of  a  small 
cylinder  containing  a  piston,  the  rod  of  which 
connected  through  a  system  of  levers  to  a 
cam  brake.  The  first  pneumatic  brake  was  a 
vacuum  brake,  patented  by  James  Nasmyth 
and  Charles  May  in  1844-  In  1848  Samuel  C. 
Lister  patented  an  air  brake,  having  an  axle- 
driven  pump  and  suitable  reservoir  to  be 
placed  on  the  "guard's  carriage,"  and  suitable 
cylinder,  pipe  and  connections  on  the  various 
cars  to  constitute  a  straight-air  equipment. 

Many  interesting  and  ingenious  contriv- 
ances were  suggested  and  patents  obtained  for 
same  in  the  United  States.  The  "Cramer* 
brake,  which  was  brought  into  use  in  l853i 
consisted  of  a  large  spiral  spring  attached  to 
the  brake  staff  at  the  end  of  the  car,  and  which 
was  wound  up  by  the  brakeman  immediately 
after  leaving  a  station.  The  *Loughridge 
chain  brake,*  which  came  into  use  in  1855, 
consisted  of  a  system  of  rods  and  chains  con- 
tinuously connected  throughout  the  train. 
These  types  were  the  results  of  much  re- 
search. There  were  many  other  forms  of 
brake  which  attained  a  certain  degree  of  prom- 
inence, and  were  more  or  less  successfully 
operated  upon  different  roads  throughout  the 
country. 

In  1869,  the  Westinghouse  non-automatic 
air  brake,  which  has  since  generally  been 
designated  as  the  "  straight  air "  brake,  was 
brought  out.  It  consisted  of  a  simjjle  steam- 
actuated  air  pump  placed  upon  the  side  of  the 
engine,  and  a  reservoir  in  which  the  com- 
pressed air  could  be  stored.  A  pipe  line  from 
the  reservoir  was  carried  throughout  the 
length  of  the  train,  connection-  between  ve- 
Jiicles  being  made  by  means  of  hose  and  coup- 
hngs.  Each  vehicle  was  provided  with  a  sim- 
ple cast-iron  cylinder,  the  piston  rod  of  which 
was  connected  to  the  brake  rigging  in  suclr 
a  way  that  when  the  air  was  admitted  to  the 
cylinder  the  piston  was  forced  out  and  the 
brakes  thereby  applied.    In  the  engineer's  cab 
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there  was  placed  in  the  pipe  line  a  three-way 
cock,  by  means  of  which  compressed  air  could 
be  admitted  to  the  train  pipe,  and  thus  to  the 
cylinders  on  each  car;  or  the  air  already  in 
the  cylinders  and  train  pipe  could  be  dis- 
charged to  the  atmosphere,  thus  releasing  the 
brakes. 

This  was  the  simplest  and  most  efficient 
brake  that  had  been  introduced  up  to  that 
time,  and  was  largely  adopted  by  American 
railways;  but  while  all  that  could  be  desired 
for  single  vehicles,  the  danger  incident  to  the 
entire  loss  of  braking  power  when  most 
seeded,  due  to  the  bursting  of  hose  under 
pressure,  the  parting  of  the  train  or  other  rup- 
ture of  the  brake  system,  led  to  the  invention 
of  the  automatic  brake.  The  first  form  of  this 
brake  was  introduced  in  1872,  and  is  now  gen- 
erally referred  to  as  the  "plain  automatic." 
The  essential  difference  between  this  brake  and 
the  *straight-air  *  type,  which  it  superseded, 
consisted  m  the  installation  of  supplementary 
or  auxiliary  reservoirs  for  the  storage  of  coin- 
pressed  air  on  the  cars  in  addition  to  the  main 
reservoir  on  the  locomotive,  so  that  each  ve- 
hicle carried  its  own  supply,  and  the  employ- 
ment of  a  most  ingenious  valve  mechanism, 
by  means  of  which  the  application  of  the  brake 
was  caused  by  the  reduction  of  air  pressure 
in  the_  train  pipe,  whether  such  reduction  was 
made  intentionally  or  as  the  result  of  accident. 

The  original  three-way  cock  in  the  engineer's 
cab  has  been  lately  replaced  by  a  more  elabo- 
rate valve  known  as  an  engineer's  brake  valve. 
The  necessity  for  this  substitution  was  due  to 
the  fact  that  in  applying  the  brakes  the  reduc- 
tion of  pressure  in  the  trainpipe  had  to  be 
more  carefully  made  than  was  practicable  with 
an  ordinary  three-waycock.  The  brake  valve 
was  arranged  so  that  in  releasing  the  brakes, 
air  was  allowed  to  flow  from  the  main  reser- 
voir on  the  engine  into  the  trainpipe  and  aux- 
iliary reservoirs.  The  engineer  by  moving  the 
handle  to  the  application  position  connected 
the  trainpipe  to  the  atmosphere  through  very 
carefully  graduated  openings,  and  the  pressure 
gauge  connected  to  the  trainpipe  showed  how 
much  reduction  was  made,  and  indicated, 
therefore,  the  amount  of  air  that  would  flow 
from  the  auxiliary  reservoirs  into  the  brake 
cylinders. 

The  immense  advantage  to  railway  com- 
panies along  the  line  of  higher  speed,  greater 
safety  and  pronounced  economy  in  the  substi- 
tution of  a  reliable  automatic  power  brake 
under  the  control  of  the  engineer  for  the  old 
hand  brake  was  soon  recognized,  and  the  work 
of  making  this  change  proceeded  rapidly 
throughout  the  entire  country.  Naturally 
enough,  the  new  conditions  encountered 
brought  to  light  new  problems,  the  solution  of 
which  enlisted  the  best  efforts  of  railway  offi- 
cials and  brake  manufacturers  alike.  In  many 
instances  it  was  found  that  the  only  possible 
way  to  determine  the  questions  involved  with 
any  degree  of  satisfaction  was  by  means  of 
practical  tests  made  under  conditions  found 
in  actual  service. 

Very  recently,  the  greatly  increased  speed 
of  all  classes  of  passenger  service,  coupled  with 
the   demonstration  that  in  order  to  approach 


a  uniform  rate  of  retardation  it  was  necessary 
to  have  a  much  higher  brake-shoe  pressure 
for  high  speeds  than  for  low,  rendered  im- 
perative the  "  high-speed  brake.*  This  appa- 
ratus consists  of  the  quick-action  automatic 
brake,  with  the  adaition  of  an  automatic  re- 
ducing valve  connected  to  the  brake  cylinder. 
The  normal  train  pipe  and  auxiliary  reservoir 
pressures  are  raised  from  70  pounds  (the  or- 
dinary quick-action  pressure)  to  no  pounds. 
The  reducing  valve  is  arranged  so  that  in 
service  applications  the  brake  cylinder  pres- 
sure cannot  exceed  60  pounds,  but  in  emer- 
gency application  the  initial  cylinder  pressure 
becomes  nearly  90  pounds,  which  i.  gradually 
reduced  as  the  speed  decreases,  until  60  pounds 
is  reached,  which  pressure  is  retained  until  re- 
leased by  the  engineer.  This  high-speed  brake 
has  reduced  the  distance  within  which  a  train 
can  be  stopped  by  at  least  30  per  cent.  See 
Railroad  Systems.  Edward  S.  Farrow, 
Consulting  Railroad  and  Mining  Engineer. 

Railway  Car  Cleaning.  From  the  early 
days  of  railroading  until  the  present  time  con- 
stant attention  has  been  given  to  the  require- 
ments of  sanitation  of  passenger  cars,  and  how 
best  to  insure  cleanliness  has  been  a  problem 
with  no  easy  solution.  The  old  method  of  car 
cleaning  with  a  whisk  here  and  a  dash  there 
with  a  broom  or  duster,  was  not  only  unsani- 
tary, but  unsatisfactory  for  the  reason  that  it 
had  the  effect  largely  of  removing  dust  and  dirt 
from  one  section,  and  depositing  it  elsewhere; 
but  under  the  latest  and  most  highly  approved 
method,  which  is  termed  the  "  Vacuum  Sweep- 
ing System,"  the  dirt  and  dust  are  drawn  from 
the  car  by  suction  through  a  pipe. 

Prominent  railroads  have  recently  erected 
immense  vacuum  plants  in  their  car  yards,  and 
for  distances  of  several  thousand  feet  have  laid 
pipes  varying  from  two  to  five  inches  in  diam- 
eter. At  short  intervals  this  pipe  is  tapped  and 
from  these  cocks  is  run  the  flexible  hose,  which 
may  be  taken  in  the  car,  either  by  door  or  win- 
dow. At  the  foot  of  the  hose  is  a  metal  pipe 
with  a  flat  triangular  end,  along  the  base  of 
which  is  an  opening,  and  through  which  the 
dust  and  dirt  are  drawn  by  the  vacuum  or 
"  drawing-in  machine  "  located  a  distance  away. 
The  operator  runs  the  slot  opening  over  the 
cushions,  carpets,  curtains,  woodwork,  etc.,  and 
without  any  commotion  or  dust  raising,  every 
loose  particle  or  germ  is  whisked  away,  every- 
thing being  left  clean  and  wholesome.  The  dust 
thus  removed,  before  reaching  the  « drawing-in 
machine,"  passes  through  two  dust  separators, 
the  first  of  which  clears  the  air  of  90  per  cent 
of  the  grit,  dust  and  germs;  the  second  sep- 
arator or  cylinder  draws  the  air  through  water 
in  which  corrosive  sublimate  is  used,  and  com- 
pletes perfectly  the  purification.  Railroad  man- 
agers have  for  a  long  time  felt  the  necessity 
for  a  more  sanitary  method  of  car  cleaning,  and 
the  vacuum  svstem,  while  reducing  disease 
liabilities  to  a  minimum,  at  the  same  time  re- 
duces the  cost  of  cleaning  and  time  consumed. 
Two  cars  can  be  thoroughly  cleaned  under  the 
new  system  at  the  same  expense  of  time  and 
money  as  was  formerly  consumed  in  cleaning 
one. 

The  onlv  valid  objection  to  the  vacuum  system 
is  the  cutting  out  the  pyle  of  the  plush  very  much 
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more  rapidly  than  the  process  of  hand  beating, 
there  being  more  or  less  sand  in  the  cars.  In 
Jersey  City,  where  perhaps  the  largest  number 
of  cars  are  cleaned,  the  other  methods  in  vogue 
are  essentially  as  follows :  ( i )  The  carpets  are 
cemoved  by  rolling  them  in  bundles,  and  then 
taking  to  the  cleaning  shed.  (2)  The  seats, 
cushions,  pillows,  mattresses,  and  blankets  are 
removed  to  a  shed  alongside  the  car,  where  they 
are  beaten,  dusted,  and  aired.  (3)  Men  go 
through  the  car  and  dust  all  portions,  including 
the  upper  berths,  with  feather  dusters,  immedi- 
ately after  which  the  upper  berths  are  dosed. 
(4)  The  charwomen  wash  the  woodwork  and 
glass  with  lukewarm  water  and  castiie  soap. 
The  rugs,  particularly  those  of  the  smoking 
compartments,  are,  if  badly  soiled,  washed  with 
soap  and  water  and  then  dried.  The  cars 
cleaned  in  Washington  and  Jersey  City  are 
treated  in  this  way  every  other  trip,  being  only 
swept  at  the  end  of  each  run. 

This  vacuum  cleaning  process  has  of  late 
been  successfully  applied  in  the  New  York  Sub- 
way, where  it  has  been  demonstrated  that  a  suit- 
able car  fitted  with  a  plant  can  clean  one  of  the 
stations  in  less  than  half  an  hour,  and  that  while 
running  between  stations  it  can  take  up  the  loose 
dirt  from  the  roadbed  and  dump  it  in  the  yard 
at  the  terminal  after  all  the  stations  have  been 
swept. 

Railway  Consolidation.  The  consolida- 
tion—  or  as  the  English  say,  the  amalgamation 
—  of  railways  consists  either  (a)  in  uniting 
connecting  lines  into  one  continuous  line,  or 
(6)  in  uniting  parallel  or  competing  lines  into 
a  system.  Railways  in  the  United  States  were 
originally  built  for  the  most  part  in  short,  dis- 
associated lines  —  little  stretches  of  road  from 
A  town  to  B  town.  Construction  had  pro- 
gressed^  only  a  little  before  the  desirability  of 
connection  between  these  lines  became  obvious. 
And  almost  at  once  such  connection  began  to  be 
arranged,  so  that,  in  the  progress  of  our  rail- 
way building  and  some  time  prior  to  about  1870, 
a  great  number  of  these  little  lines  in  every 
part  of  the  country  had  been  amalgamated,  with 
the  result  of  developing  our  great  trunk  line 
systems.  Before  we  had  entered  upon  the 
last  quarter  of  the  19th  century,  it  had  come 
to  pass,  speaking  generally,  as  a  result  of  this 
tendency  to  unite  connecting  lines,  that  very 
much  the  greater  and  more  important  part  of 
our  railway  system  consisted  of  long  hnes  of 
road  under  a  single^  management  or  control, 
made  up,  especially  in  the  older  parts  of  the 
country,  of  a  less  or  greater  number  of  for- 
merly disconnected  and  independent  local  lines, 
which  had  been  one  after  the  other  taken  over 
and  incorporated  into  the  greater  continuous  line 
or  system.  Almost  all  the  valuable  and  well  lo- 
cated local  lines  had,  30  years  or  more  ago,  thus 
been  absorbed  into  larger  and  less  local  combina- 
tions. Such  consolidation,  working  only  benefit 
to  the  public  and  demonstrating  its  usefulness  as 
it  went  along,  provoked  only  a  small  amount  of 
opposition,  and  these  amalgamations  of  connect- 
ing lines  usually  secured  legal  sanction,  when- 
ever necessary,  without  the  protest  of  the  poli- 
ticians. But  about  1870  —  now  a  full  generation 
ago  —  a  tendency  in  the  direction  of  the  con- 
solidation of  parallel  and  competing  lines  de- 
veloped.   What  had  long  been  known  in  Europe 


to  be  the  true  law  of  railway  construction,  and 
the  sound  basis  upon  which  railways  must  ulti- 
mately come  to  exist  and  be  operated  in  every 
country  where  there  is  enough  wealth  and  com- 
mercial activity  to  make  them  successful— 
namely  a  division  of  territory  and  the  practical 
elimination  of  competition  between  parallel  lines 
in  the  same  territory  —  began  to  assert  itseli 
and  to  be  felt  to  be  applicable  here:  and  di- 
rectly we  entered  upon  a  period  of  consolidation, 
not  now  of  connecting  but  of  competing  lines; 
and,  summing  up  the  whole  matter  in  a  single 
sentence,  that  process  of  amalgamation,  having 
now  g;one  on  in  this  country  for  nearly  40 
years,  it  results  that  we  are  now  at  the  end  sub- 
stantially, of  the  second  stage  of  railway  com- 
bination. 

First,  we  built  isolated  and  disconnected  lo- 
cal  lines;   second,  we  united  these  connecting 
lines  —  whenever  they  did  connect  —  into  con- 
tinuous lines;  and  third,  we  divided  up  the  ter- 
ritory between  theretofore  competing  lines,  by 
gradually  amalgamating  either  the  ownership  or 
the  control  of  such  lines  in  a  defined  territory, 
thus  securing  little  by  little  to  a  single  interest,  a 
territorial  monopoly  of  the  carrying  services  of 
the  locality.    This  process  carried  out  to  its  log- 
ical conclusion  roughly  divides  the  whole  coun- 
try into  railway  territories  of  greater  or  less  ex- 
tent, within  each  of  which  one  single  railway 
system  is  paramount  or  absolutely  controlling. 
This  readjustment  of  ownership  and  control  be- 
tween   the   greater   railway    companies   of  the 
country  goes  steadily  on.    In  some  sections  of 
the  country  it  seems  to  have  been   fully  and 
finally  accomplished;  in  other  sections  it  is  in 
progress ;  and  only  where  the  game  isn't  worth 
the  candle  or  where  the  work  has  been  done,  is 
there  an  absence  of  activity  in  this  direction, 
the  tendency  so  to  consolidate,  first  connecting 
and  then  competing  lines,   has  been   universal 
and  inevitable,  and  such  consolidation  is  in  the 
one  case  an  accomplished  fact  and  in  the  other 
an  irresistible  evolution.    Very  little  effort  was 
made  to  prevent  the  earlier  consolidations,  that 
of  merely  connecting  lines.    It  is  now  well  un- 
derstood  that   such   efforts,   if  they   had   been 
made,  would   have   failed,  and   it  is  now  not 
questioned  that  such  consolidations  have  been 
beneficial  both  to  the  public  and  the  railways. 
On  the  other  hand  a  very  great  deal  of  effort 
has  been  made  by  courts  and  statutes  to  prevent 
and  hinder  the  second  form  of  consolidation, 
that  of  competing  or  parallel  lines.    These  ef- 
forts have  also  for  the  most  part  failed,  and 
it  is  now  coming  more  and  more  to  be  believed 
that  they  will  ultimately  wholly  fail  to  prevent 
what  seems  to  be  the  inevitable  in  railway  de- 
velopment   Moreover,  in  the  case  of  the  amal- 
gamation   of    connecting    lines,    the    mischiefs 
which  have  been  apprehended  have  generally  not 
been  realized;  so  that  now  not  only  most  prac- 
tical railway  men,  but  many  students  of  the  rail- 
way problem  believe  that  in  the  otitcome  the  bal- 
ance of  benefit  both  to  the  carrier  and  to  the 
public  will  be  also  found  on  the  side  of  terri- 
torial  division  between  competing  lines. 

The  history  of  railway  construction  and 
TOmbination  throughotrt  the  world  seems  to  in- 
dicate first  that  the  consolidation  of  comp«ting 
lines  is  inevitable;  second,  that  efforts  by  legis- 
lation or  litigation  to  prevent  it  always    fail: 
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and  third,  that  such  consolidations  benefit  both 
the  public  and_  the  railways.  The  facts  and 
figures  concerning  these  consolidations  in  the 
United  States  are  detailed  elsewhere  in  this 
work,  but  the  economic  questions  involved  arc 
still  open  ones  with  us.  Elsewhere  throughout 
the  world  these  questions  seem  to  be  settled. 
Thus  in  England,  where  the  railway  problem 
has  in  many  of  its  features  been  strikingly  like 
our  own,  the  question  is  now  quite  at  rest.  In 
France  the  question  never  really  arose,  and  else- 
where in  Europe  it  has  been  decided  everywhere 
in  favor  of  amalgamation  and  against  the  con- 
tinuation of  competition  between  lines  serving 
the  same  territory.  (The  writer's  argument  in 
the  Supreme  Court  of  the  United  States,  Oc- 
tober Term,  1903.  upon  the  appeal  of  The  North- 
em  Securities  Company  et  al  v.  the  United 
States.) 

England. — In  February  1872,  a  Select  Joint 
Committee  on  Railway  Companies  Amalga- 
mation was  appointed  by  the  two  Houses  of 
the  English  Parliament  to  investigate  and  report 
back  the  condition  of  the  railways  of  Great 
Britain,  particularly  in  respect  of  the  consolida- 
tion of  lines  and  the  division  of  territory  among 
the  greater  companies.  Mr.  Chichester  Fort- 
escue,  in  moving  the  appointment  of  the  Select 
Committee  in  the  House  of  Commons,  on  23 
Feb.  1872,  said  that  "twenty  years  ago  a  Com- 
mittee had  reported  against  the  system  of  amal- 
gamation, but  since  that  committee  reported 
amalgamation  had  gone  on  as  merrily  as  before 
—the  fact  being  that  5,000  miles  of  railway  had 
been  added  to  the  greater  railways  since  that 
time." 

_  This  committee  called  a  great  number  of 
witnesses  and  went  fully  into  the  details  of  the 
matter  throughout  the  British  Islands,  and  on 
2  Aug.  1872,  presented  a  voluminous  report, 
from  which  it  appeared  that  by  the  end  of  the 
7ear  1843,  71  separate  and  independent  lines  had 
been  constructed,  averaging  about  30  miles  each 
in  length.  During  the  following  year  the  average 
mileage  per  independent  line  was  reduced  one 
half,  so  that  by  the  end  of  the  year  1844  the 
average  was  only  about  15  miles.  Between  1844 
and  1847,  637  separate  companies  had  been  char- 
tered, with  a  total  authorized  length  of  about 
9400  miles  of  line.  Eleven  proposals,  for  ex- 
ample, were  made  to  Parliament  for  lines  of 
railway  through  a  single  narrow  valley,  where 
but  one  line  was  possible.  This  called  so  loudly 
for  relief  that  consolidation  began  about  1847, 
and  so  proceeded,  by  the  gradual  absorption  of 
the  smaller  lines  by  the  larger  systems,  and  by 
a  consequent  division  of  territory  between  the 
consolidated  companies,  that  by  1872  it  had  come 
to  pass  that  the  railway  business  of  the  Kingdom 
was  substantially  performed  by  no  more  than 
about  six  of  these  great  amalgamated  companies. 
The  first  English  railway  charters  contained 
provisions  intended  to  prevent  competition  both 
between  the  lines  themselves  and  between  them 
and  the  canals,  especially  in  freight  traffic. 
George  Stephenson,  the  father  of  English  rail- 
ways, seems  to  have  appreciated  clearly  the  mis- 
chief to  be  avoided  in  the  matter  of  competition, 
even  at  that  early  day,  and  he,  therefore,  set  him- 
self to  the  task  of  getting  the  railway  system  in 
that  country  started  right  in  this  particular.  His 
view  on   this  subject  was  summed  up  in  his 


much-quoted  saying  that  "where  combination  is 
possible,  competition  is  impossible." 

In  1836,  a  Mr.  Morrison,  M.  P.,  from  Inver- 
ness, made  a  remarkable  speech  in  Parliament, 
in  the  course  of  a  discussion  of  the  then  English 
railway  situation,  in  which  he  pointed  out  with 
uttermost  clearness  that  a  railway  must  in  the 
nature  of  things  be  a  monopoly;  that  competing 
roads  will  inevitably  combine;  that  parallel  lines 
are  sheer  waste  of  capital,  and  that  fixed  maxi- 
mum rates  are  useless.  This  utterance  is  the 
more  remarkable  because  it  stated  clearly,  at 
the  outset  of  railway  building  and  before  there 
was  any  basis  of  fact  and  experience  upon  which 
to  found  such  generalization,  the  ultimate  prin- 
ciples which  long  experience  has  since  demon- 
strated to  be  sound. 

Thus  it  is  seen  that  the  English  railways 
started  right,  but  that  they  soon  got  wrong,  and 
for  the  first  30  years  and  more,  blunders  in 
plenty  were  made  in  futile  endeavors  to  construct 
and  operate  railways  on  the  principle  of  inter- 
competition.  Uncounted  treasure  was  wasted  in 
these  attempts,  and  absolutely  nothing  but  expe- 
rience was  gained  by  it.  By  1872  competition 
had  been  substantially  eliminated  through  the 
operation  of  natural  laws  and  in  spite  of  hostile 
legislation  and  litigation.  It  was  said  in  Parlia- 
ment, in  the  debates  over  the  appointment  of 
the  Select  Committee  in  1872,  that  there  was 
not  at  that  time  a  single  competitive  rate  exist- 
ing in  the  Kingdom.  With  the  legislation  of 
1873  the  general  railway  situation  in  England 
was  fixed  and  determined,  and  the  agitation  for 
competition  ended.  The  railways  ceased  to  be 
bugbears,  and  fears  of  mischief  to  the  public 
from  the  growth  of  railway  influence  and  power 
gave  place  to  intelligent  criticism  of  railway 
methods  and  to  a  public-spirited  determination 
to  get  good  service  at  fair  rates  while  giving  the 
companies  a  free  hand  to  manage  their  finances 
in  their  own  way.  Thus,  after  nearly  40  years 
of  experiment,  agitation  and  disturbances,  the 
English  people  came  back  about  1872  to  their 
,point  of  commencement.  Mr.  Adams,  in  his 
'Railroads  and  Railroad  Questions,*  says  that 
then  England  "settled  down  on  the  doctrine  of 
laissee  faire" ;  and  President  Hadley,  in  his 
'Railroad  Transportation,'  says  "It  might  bet- 
ter be  said  that  it  has  settled  down  on  the  policy 
of  specific  laws  for  specific  troubles."  By  about 
1872,  as  we  thus  see,  the  problem  was  solved 
by  the  operation  of  immutable  economic  laws, 
and  the  decision  against  competition  between 
lines  made  beyond  all  possibility  of  reversion. 
To  make  a  summary  statement  it  appears  that 
in  1847  there  were  about  5,000  miles  of  railway 
in  England,  owned  and  operated  by  several  hun- 
dred independent  and  competing  companies ;  25 
years  later  there  were  13,000  miles  of  railway, 
owned  and  operated  by  12  partly  competing  com- 
panies ;  now  there  are  a  little  over  15,000  miles, 
owned  and  operated  by  about  six  non-competing 
companies. 

The  history  of  some  of  the  greater  English 
companies  taken  a  little  in  detail  illustrates  the 
situation.  The  London  &  North-Western  Rail- 
way was  first  opened  for  traffic  in  1837,  about 
a  month  after  the  accession  of  Queen  Victoria. 
In  1846,  it  consisted  of  a  main  line  froiji  London 
to  Birmingham,  with  some  insignificant  branches. 
In  1852,  a  writer  on  the  position  of  the  company 
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complains  that  it  "fell  a  few  years  back  into  the 
error  generally  committed  by  railway  companies 
of  amalgamation  with  numerous  other  railway 
companies.  From  being  a  line  from  London  to 
Birmingham,  Ii2^i  miles,  it  has  become  a  line 
or  lines  of  539J^  miles  long  —  five  times  its 
original  length."  Since  that  time  it  has  in- 
creased its  mileage  nearly  four-fold,  and  has 
merged  into  its  system  the  Chester  and  Holy- 
head lines  on  the  west  and  the  Lancashire  and 
Carlisle  on  the  north,  besides  numerous  smaller 
undertakings  too  numerous  to  mention.  The 
Great  Western  Railway  has  been  absorbing 
smaller  independent  lines  in  its  territory  for 
many  years,  and  altogether  considerably  more 
than  100  have  been  so  absorbed  within  the  last 
40  years.  Since  1896  it  has  taken  over  about 
20  such  lines,  adding  thereby  260  miles  to  its 
system.  Of  its  total  capital  expenditure  from 
1892  to  1901,  amounting  to  about  isyi  millions 
sterling,  nearly  5  millions  represented  amalga- 
mations. The  North-Eastern  Railway  is  a  con- 
solidation of  various  small  lines  which  has 
resulted  in  a  vast  network  of  railway  in  the 
northeast  of  England  without  a  single  intruder 
in  the  territory  in  the  shape  of  a  competitor. 
The  report  of  the  Select  Committee  on  Railway 
Amalgamation  in  1872  contained  the  following 
reference  to  this  line: 

The  case  of  the  North-Eastern  is  a  striking  illustra- 
tion. That  railway  or  system  of  railways  is  composed 
of  37  lines,  several  of  _  which  formerly  competed  with 
each  other.  Before  their  amalgamation  they  had,  gen- 
erally  speaking,  high  rates  and  fares,  and  low  dividends. 
The  system  is  now  the  most  complete  monopoly  in 
the  United  Kingdom;  from  the  Tyne  to  the  Hiimber 
with  one  local  exception,  it  has  the  county  to  itself, 
and  it  has  the  lowest  fares,  and  the  highest  dividend 
of  any  large  English  railway.  It  has  had  little  or  no 
litigation  with  other  companies.  While  complaints  have 
been  heard  from  Lancashire  and  Yorkshire,  where  there 
are  so-called  competing  lines,  no  witness  has  appeared 
to  complain  of  the  North-Eastern;  and  the  general  feel- 
ing in  the  district  it  serves  appears  favorable  to  its  man- 
agement. 

The  Great  Central  Railway,  which  was  opened 
for  all  classes  of  traffic  in  April  1899,  has  a  total 
mileage  of  665  miles.  Of  this  mileage  465  be* 
longs  to  it  and  200  are  jointly  owned  with  other 
companies.  In  addition,  the  company  owns  iii 
miles  of  canals  and  tramways.  It  is,  therefore, 
a  system  essentially  made  up  of  joint  lines  and 
canals.  It  is  also  the  newest  line  in  England, 
and  may  stand  for  the  most  recent  type  of  devel- 
opment in  that  country. 

It  now  seems  certain  that  in  no  very_  long 
time  all  intramural  transit  in  London  which  is 
wholly  or  partly  underground,  aggregating 
nearly  225  miles  in  length,  will  be  consolidated 
into  no  more  than  two  great  substantially  non- 
competing  enterprises,  dividing  the  territory  in 
a  way  between  them,  upon  a  line  (roughly 
speaking)  which  runs  northwest  and  southeast 
through  Piccadilly  Circus,  or  dividing,  along 
non-competitive  lines  as  much  as  possible, 
about  Piccadilly  Circus  and  converging  severally 
therein.  The  Joint  Parliamentary  Committee 
of  1901  reported  that  it  was  desirable  that  the 
working  of  underground  railways  in  and  around 
London  should  be  put  under  the  control  of  some 
one  consolidated  interest ;  and  if  we  read  into 
the  future  of  these  underground  lines  the  rail- 
way experience  of  the  past  in  England  above 
(ground,  that  is  sure  to  be  the  ultimate  solution. 

The  English  cgurts  commenced,  about  the 


middle  of  the  last  century,  to  break  down  the 
old  common  law  doctrines  theretofore  in  vogue 
against  monopolies,  which  were  invoked  in  op- 
position to  railway  consolidation.  Gradually 
the  whole  legal  theory  upon  which  those  doc- 
trines were  attenipted  to  be  sustained  has  been 
overthrown,  until  now  there  is  in  England  no 
legal  objection  possible  to  be  urged,  and  very 
little  popular  prejudice  to  the  amalgamation 
of  railway  lines  whenever  and  wherever  it  seems 
to  be  economically  desirable.  The  legal  argu- 
ments against  these  consolidations  were  always 
drawn  from  the  old  decisions  against  monop- 
olies and  restraint  of  trade,  which  more  than  50 
years  ago  began  to  be  repudiated  in  toto  by  the 
English  judges.  Thus  in  a  leading  case  often 
referred  to,  which  was  decided  in  the  House  of 
Lords  about  1850,  Lord  St.  Leonards  used  the 
following  notable  language: 

My  Lords,  there  are  just  a  few  remarks  that  I 
wish  to  make  upon  public  policy.  I  will  not  add  a 
word  to  what  has  been  already  said  by  my  noble  and 
learned  friends,  but  I  will  call  your  attention  to  what 
fell  from  one  of  the  learned  judges  (Mr.  Justice  Cress- 
well)  as  regards  the  restraint  of  trade.  That  learned 
judge  says  that  with  regard  to  the  restraint  of  trade, 
there  is  a  maxim  in  common  law,  and  he  refers  to  a 
case  in  Year  Books  (a  Hen.  V..  pi.  26),  to  prove  it; 
but  the  learned  judge  did  not  tell  your  lordships  upon 
what  that  maxim  was  founded.  Nobody  supposes  that 
there  was  any  statute  upon  the  subject  in  those  times. 
Upon  what,  then,  was  that  maxim  founded?  Why, 
upon  public  policy  for  the  good  of  the  realm.  It  was 
not  good  for  the  realm  that  men  should  be  prevented 
from  exercising  their  trades.  Now,  let  us  see  what 
this  particular  case  is;  it  lies  in  few  words  and  re- 
markable consequences  have  resulted^  from  it.  It  was 
an  obligation  with  a  condition  that  if  a  man  did  not 
exercise  his  craft  of  a  dyer,  within  a  certain  town,  that 
is,  where  he  carried  on  his  business,  for  six  months, 
then  the  obligation  was  to  be  void,  and  it  was  averred 
that  he  had  used  his  art  there  within  the  time'  limited, 
upon  which  Mr.  Justice  Hull,  being  uncommonly  angry 
at  such  a  violation  of  all  law,  said,  according  to  the 
book,  "  Per  Dieu,  if  he  were  here,  to  prison  be  should 
go  until  he  made  fine  to  the  king,  because  be  had 
dared  to  restrain  the  liberty  of  the  subject."  I  wish  to 
draw  your  lordships'  attention  to  this  case.  Angry  as 
the  learned  judge  was  at  that  infraction  of  the  law. 
what  has  been  the  rpsult  of  that  very  rule  without  any 
statute  intervening?  That  the  common  law,  as  it  a 
called,  has  adapted  itself,  upon  grounds  of  public  policy, 
to  a  toully  different  and  limited  rule  that  would 
guide  us  at  this  day,  and  the  condition  which  was 
then  so  strongly  denounced  is  just  as  good  a  condition 
now  as  any  that  was  ever  inserted  in  a  contract,  be- 
cause a  partial  restraint,  created  in  that  way,  with  a 
particular  object,  is  now  perfectlj;  legal.  Without 
any  exclamation  of  the  judge,  and  without  any  danger 
of  prison,  any  subject  of  this  realm  may  sue  upon 
such  a  condition  as  Mr.  Justice  Hull  was  so  very  in- 
dignant at  in  that  particular  case.  That  shows,  there- 
fore, that  the  rule  which  the  learned  judge,  whose 
opinion  is  now  before  the  House,  thought  depended 
upon  some  rule  of  common  law,  regardless  of  policy, 
was  founded  upon  public  policy,  and  has  been  restrained 
and  limited  and  qualified  up  to  this  very  hour,  and 
beneficially  so,  by  that  very  policy  which  it  is  sup- 
posed had  no  bearing  at  all  upon  the  foundation  of  the 
rule.  (Egerton  v.  Earl  Brownlow,  4  H.  L.  Cas.,  i, 
a37.  238.) 

Within  the  last  five  years  the  notable  con- 
solidation of  the  London,  Chatham  &  Dover 
and  the  London  &  South-Eastern  lines  has  been 
effected,  which  operates  to  merge  two  there- 
tofore independent  parallel  and  competing  lines 
and  to  allot  the  whole  southeastern  section  of 
England  to  the  amalgamated  company.  This. 
as  is  usual  in  that  country,  was  accomplished 
through  special  Parliamentary  powers,  which  jr» 
this  case  were  sought  and  obtained  without 
arousing  any  great  opposition,  engendering  any 
considerable  heat,  or  provoking  any  declamatioit 
about  a  sacrifice  of  the  rights  of  the  public 
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In  point  of  fact,  nothing  but  good  seems  to  have 
flowed  from  it. 

Previous  to  1899  both  these  railways  had 
achieved  an  unenviable  notoriety  for  the  in- 
ade<{uacy,  slowness,  and  unpunctuality  of  their 
services,  for  the  dilapidated  condition  of  their 
stations  and  rolling  stock,  and  generally  for 
the  backward  state  of  their  accommodation.  In 
the  case  of  the  Chatham  Company  the  financial 
position  was  also  precarious,  and  though  the 
South-Eastem  at  one  time  was  nominally  much 
stronger  in  this  respect,  it  too  had  lost  much 
^ound  in  the  preceding  five  years,  and  for 
1901  its  ordinary  dividend  at  the  rate  of  only 
2  per  cent  was  the  worst  in  its  history.  Com- 
petition of  the  worst  kind  between  the  South- 
Eastem  and  Chatham  companies  was  a  normal 
state  of  affairs,  and  as  the  result  both  railways 
spent  vast  sums  of  capital  and  _  revenue  for 
which  there  is  at  the  present  time  little  to 
show  except  duplicate  lines  and  stations,  and  in- 
adequate provision  for  traffic  where  extended 
accommodation  was  most  required.  Many  times 
A  fusion  of  interests  had  been  urged  upon  tfie 
two  companies,  but  without  result.  Negotia- 
tions for  amalgamation  were  entered  upon  sev- 
eral times,  but  they  always  broke  down  at  the 
crucial    moment 

At  last,  in  1898,  an  agreement  between  the 
two  companies  was  come  to,  not  for  a  complete 
amalgamation,  but  for  the  pooling  of  gross  reve- 
nue and  working  expenses  and  the  division  of 
net  profits  on  a  fixed  percentage  basis,  with 
additkinal  arrangements  for  the  joint  contribu- 
tion of  capital  required.  It  was  not  the  inten- 
tion of  the  two  companies  to  seek  Parliamentary 
authority  for  this  arrangement,  as  they  were 
not  bound  to  secure  the  sanction  of  any  other 
body  than  their  shareholders.  But  the  gov- 
ernment virtually  intimated  that  the  new  ar- 
rangement was  so  important  and  far-reaching 
in  its  bearing  on  the  interests  of  the  public,  that 
the  terms  of  agreement  ought  to  be  embodied 
in  a  bill.  This  bill  received  the  royal  assent  on 
I  Aug.  1899,  and  seven  months  thereafter  the 
new  arrangement  came  into  operation. 

The  preamble  of  the  bill  recites  that 

With  a  view  to  avoiding  undue  competition  and 
mnecessary  expense  and  delays  and  other  inconven- 
■ierces  arising  from  diversity  of  interests  and  to  turn- 
ing to  the  best  account  the  respective  powers  and 
resources  of  the  two  companies  .  .  .  it  is  ex- 
pedient and  will  be  for  the  public  advantage  that, 
subject  to  the  provisions  and  enactments  in  this  Act 
contained,  the  undertakings  of  the  two  companies 
afaould  be  used,  worked,  managed,  maintained,  and 
isiproved  from  and  after  the  passing  of  this  Act, 
as    one    undertaking     .... 

The  Act  constituted  a  Managing  Committee 
■to  administer  the  two  railways  as  one  company, 
that  new  body  being  made  up  of  the  directors 
of  the  two  companies. 

The  committee  of  1872  sum  up  their  view 
upon  the  effect  of  hostile  or  prohibitory  legisla- 
tion on  this  subject  as  follows:  "A  long  and 
varied  experience  has  fully  demonstrated  the 
fact  that,  while  Parliament  may  hinder  and 
thwart  it,  it  cannot  prevent  it."  The  theory  of 
the  British  Constitution  is  that  Parliament  is 
omnipotent,  and  here  there  is  formal  admission 
that  there  are  thines  that  omnipotence  cannot  do. 

France. — The  French  railway  system  was  de- 
veloped a  little  later  than  the  English,  but  we 
must  look  as  far  back  as  the  reign  of  Louis  XL, 


in  the  latter  part  of  the  15th  century,  if  we  are 
fully  to  understand  and  appreciate  that  develop- 
ment. That  sagacious  and  masterful  prince,  who 
reigned  from  1461  to  1483,  broke  effectually  the 
power  of  the  great  feudatories,  and  by  a  consoli- 
dation of  authority  in  the  crown  laid  the  founda- 
tion of  the  absolute  monarchy.  His  taking  the 
postal  service  out  of  the  hands  of  the  feudal 
authorities  and  away  from  the  cities  and  making 
it  a  matter  of  national  administration,  these  400 
years  ago  and  more,  was  one  of  the  most  notable 
acts  of  his  reign,  and  was  in  a  way  the  first 
step  toward  the  modern  railway  system  of 
France.  *Modern  history,"  says  President  Had- 
ley,  in  speaking  of  the  nationalization  of  the 
French  post-olRce,  " — the  history  of  nations  as 
such  —  may  almost  be  said  to  have  begun  at  this 
point.*  What  Louis  XI.  did  for  the  power  of 
the  crown  and  for  the  postal  service  of  the 
country,  Louis  XIV.  and  Colbert  did  in  laying 
the  foundation  of  the  national  system  of  high- 
roads and  canals.  The  Ecole  des  Fonts  et 
Chausses  was  founded,  and  trained  engineers 
graduated  therefrom  laid  out,  constructed  and 
perfected  that  splendid  system  of  canals  and 
highways,  radiating  from  Paris  and  reaching 
every  corner  of  the  kingdom,  which  long  ago 
made  France  the  first  country  in  the  world  in  its 
roads  and  waterways.  There  was  from  the  be- 
ginning complete  organization,  intelligjent  sur- 
vey and  construction  and  strict  supervision ;  so 
that  an  almost  perfect  system  of  lines  of  com- 
munication existed  in  France  before  railways 
were  known.  In  no  other  country  had  such  re- 
sults been  accomplished  in  road-making,  and 
nowhere  else  was  such  completeness  of  organiza- 
tion and  development  possible.  The  genius  of 
highways  had  in  some  sort  come  down  to  France 
as  an  inheritance  from  Rome,  whose  military 
roads  were  one  of  her  most  characteristic  mon- 
uments. In  this  state  of  case,  with  a  perfect  sys- 
tem of  roads  and  canals  already  built  and  in 
operation  —  which  made  railways  seem  less  nec- 
essary in  France  than  in  other  countries  —  it  is 
not  strange  that  the  French  built  railways  slowly 
and  cautiously.  So  it  was  not  merely  accidental 
that  France  moved  tardily  in  this  matter.  It  is 
not  in  the  French  character  to  make  radical 
changes,  or  to  do  things  piecemeal ;  and  it  was 
easy  for  her  highway  engineers  to  see  that  other 
nations  were  blundering  in  their  first  railway 
construction.  The  racial  qualities  that  distin- 
guish the  French,  their  spirit  of  order  and 
ficonomy,  their  notion  of  proportion,  and  their 
conservative  good  sense  in  business,  all  had 
something  to  do  with  their  making  haste  slowly 
in  railway  building.  It  is  very  much  the  French 
way  to  let  other  people  make  the  initial  experi- 
ments in  new  things,  and  only  to  take  a  thing  up 
when  it  is  demonstrably  sound  and  feasible.  It 
is  almost  a  racial  instinct,  and  this  is  what 
happened  in  the  development  of  French  railways. 
The  result  is  that  they  now  possess  the  only  rail- 
way system  in  the  world  which  was  intelligently 
conceived  from  the  outset  as  a  unit,  which  was 
scientifically  planned  and  laid  down  by  competent 
engineers  working  together  to  a  common  end, 
and  which  was  built  as  a  whole.  The  conditions 
in  France  that  made  this  possible  had  their  gen- 
esis in  the  dominating  sagacity  and  spirit  of 
order  of  Louis  XI.    The  highways  and  canals 
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led  up  to  the  railway  lines,  and  the  governmental 
regulation  and  control  of  the  old  land  and  water- 
ways grew  naturally  into  the  present  system  of 
railway  supervision.  The  system  of  roads  and 
waterways  existing  in  1830  suited  the  French  na- 
tion exactly.  They  were  so  arranged  and  classi- 
fied that  each  bore  its  exact  proportion  of  impor- 
tance, whether  national,  departmental  or  local. 
They  were  regulated  from  Paris  with  ease  and 
with  military  precision.  Never  was  there  so  effi- 
cient a  corps  of  engineers  for  carrying  out  such  a 
scheme  as  that  which  is  trained  at  the  Ecole  des 
Fonts  et  Chaussees.  The  first  step  taken  by  the 
government  looking  to  a  general  railway  system 
was  the  appropriation  of  a  sum  of  money  to 
pay  the  government  engineers  for  laying  out  a 
general  system  of  railway  lines  covering  the 
whole  of  France.  When  this  survey  was  com- 
pleted, and  while  the  lines  existed  only  on  the 
maps  and  blue-prints  of  the  engineers,  the  gov- 
ernment next  took  up  the  question  of  ownership 
and  management  While  other  countries  had 
been  acting  and  experimenting  and  making 
costly  mistakes,  France  had  been  reasoning  and 
thinking  the  matter  out.  There  was  a  long  series 
of  debates  in  Parliament  between  1837  and  1840. 
The  plan  finally  adopted  was  the  conception  of 
Thiers,  and  was  settled  upon  in  1842.  The  plans 
then  and  thus  deliberately  conceived  and  ma- 
tured —  both  of  engineering  and  of  legislation  — 
have  since  been  carried  out  consistently.  They 
were  sufficiently  elastic  to  be  practicable.  It 
was  at  the  outset  a  policy  of  support  and  con- 
trol without  actual  ownership,  or,  in  other  words, 
a  policy  of  subsidies  to  encourage  private  com- 
panies, and  in  return  for  these  subsidies  a  reser- 
vation of  more  or  less  important  rights  of  state 
control.  As  the  work  proceeded  and  as  new 
conditions  arose,  amendments  and  modifications 
were  incorporated  into  the  plan  as  originally 
conceived.  In  1842  it  was  strictly  a  plan  for 
subsidies ;  in  1852,  extensions  of  chartered  priv- 
ileges were  granted  to  the  companies;  in  1859, 
a  scheme  for  the  guarantee  of  interest  on  the 
bonds  was  inaugurated,  and,  in  1883,  the  govern- 
ment guarantee  was  extended  to  dividends. 

Under  the  plan  adopted  33  different  com- 
panies were  chartered,  contemplating  about  2,500 
miles  of  line.  Building  went  on  rapidly  until 
the  revolution  of  1848,  and  then  again  after  the 
accession  of  Napoleon  III.  in  1851.  The  lines 
have  from  the  beginning  been  laid  down  with 
the  idea  of  avoiding  all  duplication  and  all  waste 
of  capital;  they  were  surveyed  and  traced  by 
government  engineers,  and  each  part  stood  in  its 
proper  and  intelligent  relation  to  the  whole. 
Parallel  lines  were  forbidden  as  a  matter  of 
course,  and  competition  was  not  conceived  of  as 
among  the  possibilities  of  the  situation.  By 
1852  the  number  of  independent  systems  had 
been  reduced  from  33  to  11,  and  in  1859  the  11 
were  reduced  to  6,  of  which  5  radiated  from 
Paris.  Elach  had  a  monopoly_  in  its  own  terri- 
tory. Competition  running  riot,  the  construc- 
tion of  needless  lines  as  a  mere  speculation  in 
the  securities,  rate  wars,  with  their  attendant 
iniquities,  and  the  consequent  wanton  waste  of 
money  and  eflFort  in.  construction  and  operation 
are  essentially  unthinkable  to  a  French  railway 
engineer  or  official.  _  New  construction  is  under- 
taken only  as  required,  and  to  meet  the  neces- 
sities for  more  lines  growing  out  of  the  devel- 
opment of  any  particular  territory.    About  1839 


it  became  obvious  that  a  considerable  amount  of 
new  construction  was  necessary  in  order  to  bring 
the  railway  system  up  to  a  proper  standard  of 
utility  and  efficiency,  and  in  order  to  secure  this 
construction,  each  of  the  six  companies,  and 
each  in  its  own  district,  undertook  to  construct 
a  large  number  of  branch  lines.  The  govern- 
ment took  the  initiative,  and  in  order  to  facili- 
tate this  new  work  and  to  secure  it  promptly 
recourse  was  had  to  a  system  of  state  guaran- 
tees of  interest  on  the  bonds  upon  which  the 
money  for  the  new  construction  was  to  be  raised. 
This  was  the  plan  devised  by  De  Franqueville. 
Money  was,  of  course,  easily  raised  by  issues 
of  bonds  upon  which  the  government  guaran- 
teed 4  per  cent,  this  guarantee  making  the  se- 
curities instantly  marketable  and  extremely  val- 
uable. There  was,  accordingly,  no  wasteful 
financiering,  no  iniquitous  jobs,  no  lack  of  funds, 
no  foreclosures,  no  reorganizations,  receiverships 
or  squeezing  of  investors.  In  1865  a  further 
plan  was  proposed  in  the  Chamber  for  the  con- 
struction of  a  network  of  local  roads  not  to 
belong  to  the  six  companies,  and  the  municipal 
authorities  were  given  the  right  to  subsidize 
such  lines.  Pursuant  to  this  plan,  several  thou- 
sand miles  of  these  local  lines  were  built 
throughout  the  country  within  the  next  five 
years.  It  was  not,  however^  contemplated  that 
they  should  be  combined  mto  systems  which 
might  interfere  in  any  way  with  the  monopoly 
of  the  six  companies.  They  were  designed  to 
be  feeders.  However,  after  the  war  of  1871, 
the  prohibition  to  combine  was  successfully 
evaded,  and  these  local  lines  by  a  series  of 
combinations  began  to  be  serious  competitors 
in  many  places  to  the  main  systems.  This  made 
it  necessary  for  the  government  to  take  the  mat- 
ter again  in  hand,  and  the  problem  was  ultimately 
solved  by  having  the  great  companies  take  over 
the  local  lines  within  their  territories  severally, 
upon  terms.  In  1879,  by  a  decree  of  July  of  that 
year  in  the  Chamber  of  Deputies.  De  Freycinet 
undertook  to  raise  a  loan  of  3,000,000,000 
francs  for  the  construction  of  about  10,000 
miles  of  additional  line.  This  plan  has  been 
slowly  carried  out  since  that  time.  There 
was  at  first  some  delay,  but  by  the  beginning  of 
1884  this  last  comprehensive  scheme  of  railway 
development  was  settled  upon,  the  leading  points 
of  which  were  these:  first,  that  the  state  here- 
after should  confine  its  own  railway  operations 
to  the  small  district  in  the  southwest  occupied  by 
what  is  known  as  the  state  line;  that  isolated 
lines  which  the  state  owned  in  various  parts 
of  the  country  should  be  taken  over  by  that  one 
of  the  six  great  companies  in  whose  territory 
it  lay;  second,  that  additional  lines  as  needed 
should  in  future  be  constructed  only  by  the 
companies  in  whose  district  they  belong;  third, 
that  the  state  should  guarantee  each  company 
a  minimum  dividend,  and  that  when  the  amount 
available  for  dividends  exceeded  a  certain  per- 
centage—  the  rate  diflFering  for  each  line  —  two 
thirds  of  the  excess  should  go  to  the  state. 
The  limit,  however,  was  placed  so  high  that  this 
provision  has  been  practically  inoperative.  Thus, 
for  example,  on  the  Northern  line,  the  guarantee 
minimum  dividend  is  13.5  per  cent,  while  the 
point  beyond  which  the  state  shares  the  excess 
IS  22.1  per  cent.  In  the  case  of  the_  Paris,  Lyons 
&  Mediterranean,  the  guarantee  minimum  is  it 
per  cent,  the  state  sharing  in  anything  bevond 
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IS  per  cent,  and  so  on,  with  slightly  lower  per- 
centages for  the  other  companies. 

All  of  the  lines  in  France  with  one  exception 
are  owned  and  operated  by  private  companies. 
They  are  concides  and  become  state  property 
upon  the  expiration  of  the  concessions.    Mean- 
time they  are  subject  to  a  strict  governmental 
supervision  and  control.     The  length  open  for 
tr^c  on  31  Dec.  1901,  was  23,880  miles,  which 
fully  meets  all  the  requirements  of  the  country. 
The  original   scheme   was   for  the  government 
to  contribute  about  250,000  francs  per  mile ;  and 
private  enterprise  to  find  about  200,000  francs 
per  mile,   thus   dividing   the  expense  and    the 
ownership.     The  concessions  generally  were  to 
fall  in,  first  in  about  40  and  later  on  in  99  years. 
When  this  occurs  —  about  the  middle  of  the 
present    century — the    government    will,    it    is 
claimed,   become  possessed  of  an  asset  in  the 
shape  of  railway  property  su£5cient  in  realizable 
value  to  pay  off  in  full  the  national  debt.     In 
1892  the   French   railways   were  conservatively 
valued   at    16,000,000,000    francs.    The   original 
plans  of  construction  and  joint  ownership  were 
somewhat    modified   as    time    ran   on.     In   the 
construction  of  the  French  lines  there  has  been 
less  waste  of  capital  and  better  results  for  cap- 
ital than  elsewhere  in  the  world.    French  rail- 
ways have  cost  less  and  come  to  more  than  any 
others  on  earth.    It  need  not  be  argued  that  the 
French  scheme  put  in  practice  would  inevitably 
reduce  the  cost  of  construction  to  a  minimum 
and  would  secure  the  best  results  for  the  least 
money.    Passing    by    the    matter    of   the    state 
guarantee  of  interest  and  dividends,  it  may  be 
said  that  the  net  earnings  of  the  six  private 
companies  have  been  upon  an  average  ^r  be- 
yond  anything  accomplished   elsewhere   in   the 
world   in   that  respect  from  railway  operation. 
Furthermore,  in  face  of  the  strong  position  of 
the  French  railways  as  monopolies,  the  govern- 
ment notwithstanding  exercises  a  sufficient  con- 
trol— one  which  is  in  many  respects  admirable. 
No  other  country  has  in  its  civil  service  such 
a  body  of  trained  engineers  and  inspectors,  and 
nowhere  else  are  things  done  so  well  along  these 
lines  as  in  France.    The  French  plan,  as  is  seen, 
forces  the  numerous  independent  companies  to 
work  in  harmony  with  one  another,  while  giving 
each   of   them   an   absolute  monopoly   in   their 
own  territory.    It  renders,  therefore,  the  process 
of  consolidation  within  that  territory  easy  and 
inevitable.     Whatever  slight  attempts  have  been 
made  in  the  Chamber  to  check  or  prevent  com- 
bination or  monopoly  have  been  promptly  over- 
ruled as  contrary  to  the  general  scheme.     This 
was  particularly  the  case  in  1875,  when  Phillip- 
part,  a  Belgium  capitalist,  undertook  to  consoli- 
date the  local  lines  as  against  the  six  companies ; 
and  even  the  state  itself  in  the  operation  of  its 
own  lines  in  the  southwest  has  never  succeeded 
in  breaking  into  the  monopoly  of  the  Orleans 
Company  in  that  territory.    While  France  pro- 
hibits effectively  competition  between  her  rail- 
way lines,  she  is  constantly  spending  large  sums 
in  improving  internal  water  communication;  and 
private  carriers  using  these  waterways  without 
paying  any_  toll  carry  off  more  or  less  traffic 
from  the  railways,  and  are  allowed  to  do  so.    To 
make  a   summary  statement,  we  find  the  facts 
to  be  that  in  France  the  railway  system  was  in- 
telligently planned  as  a  unit  from  the  outset; 
that  the  lines  were  laid  down  by  competent  gov- 


ernment engineers  and  constructed  without 
paralleling ;  that  in  consequenoe  very  little  money 
was  wasted  in  construction;  that  competition  did 
not  enter  into  the  scheme  as  originally  devised, 
and  that  when  it  arose  —  notably  through  the 
consolidations  of  the  network  of  local  lines  built 
between  1865  and  1870  —  it  was  suppressed  by 
the  government ;  that  railway  investments  have 
been  almost  uniformly  profitable,  and  upon  the 
whole  much  more  profitable  than  in  other  coun- 
tries; that  freight  rates  are  not  excessive  and 
that  passenger  rates  are  very  low;  that  the  pub- 
lic is  well  served,  the  passenger  service  espe- 
cially being  of  the  very  best ;  that  governmental 
regulation  is  not  hampered  or  thwarted  by  the 
strength  of  the  railways  as  monopolies ;  that  no 
mischief  and  much  good  seems  to  have  come 
from  the  elimination  of  competition  between 
lines,  and  that  upon  the  whole  the  French 
scheme  secures  a  maximum  of  adequate,  efficient 
and  satisfactory  service  at  a  minimum  of  cost 
and  friction. 

Belgium. —  The  policy  of  government  owner- 
ship is  perhaps  best  typified  by  the  Belgian 
system.  Of  all  countries  in  the  world  Belgium 
probably  offered  the  best  field  for  a  state  rail- 
road. The  country  is  small,  compact  and  rich, 
the  population  crowded,  active  and  intelligent, 
and  the  industries  varied,  all  which  insured  a 
large  volume  of  local  traffic.  Moreover,  Bel- 
gium is  on  the  highway  between  England  and 
Germany,  so  that,  in  addition  to  a  dense  local 
traffic,  the  Belgian  lines  were  certain  to  secure 
considerable  through  traffic  on  commodities  mov- 
ing between  England  and  Germany.  There  was 
in  consequence  of  all  this  little  room  for  mis- 
take in  locating  the  main  lines,  and  they  we.  t, 
as  in  France,  for  the  most  part  laid  down  intel- 
ligently and  built  economically.  Railway  con- 
struction began  as  early  as  1833.  Private 
companies  were  allowed  to  build  lines  where- 
ever  the  state  did  not  choose  to  build,  but 
competition  between  the  lines  owned  by  private 
companies  and  the  state  lines  was  not  at  any 
time  part  of  the  original  scheme.  Like  the 
French,  the  Belgians  saw  from  the  start  that 
competition  would  be  uneconomic  and  wasteful. 
The  private  railways  increased  rapidly  from  200 
miles  in  1850  to  700  miles  in  i860,  and  1400  miles 
in  1870.  This  rapid  growthof  the  private  lines 
was  accompanied  by  their  inevitable  consolida- 
tion into  systems,  and  in  spite  of  the  fact  that 
competition  had  not  been  contemplated,  th-srs 
began  in  Belgium  about  1856  a  period  of  rail- 
way war  between  the  state  and  the  private  lines 
and  among  the  private  lines  themselves.  Theo- 
retically, the  state  had  and  exercised  the  power 
to  forbid  the  private  companies  from  entering 
into  any  competition  with  the  state  lines,  but, 
in  spite  of  that,  competition  in  Belgium  after 
about  1856-7  was  keen.  The  state  had  the 
better  routes  and  in  some  sort  the  inside  track, 
but  some  other  advantages  possessed  by  the  pri- 
vate companies  practically  offset  this  advantage. 
This  competition  working  the  usual  mischief 
finally  drove  the  government  to  the  expedient 
of  buying  out  the  private  companies.  This  began 
about  1870.  By  1874,  the  government  owned 
more  than  half  the  mileage  of  the  countrj.  By 
1880,  it  owned  two  thirds,  and  in  1902,  there 
were  2,516  miles  of  railway  in  the  country,  all 
or  practically  all,  of  which  is  controlled  by  the 
state,   either   through  ownership  or   lease,  and 
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competition  is  in  consequence  wholly  eliminated. 
The  state  now  owns  more  than  70  per  cent  of 
the  total  mileage,  an< !  operates  almost  all  of  the 
remaining  30  per  cent  by  lease.  This  is  in  brief 
the  history  of  the  development  of  railways  in 
Belgium.  It  appears  that  competition  was  not 
part  of  the  original  scheme;  that  it  nevertheless 
arose  and  ran  its  course;  that  when  the  state 
realized  the  disadvantage  of  it,  steps  were  taken 
to  eliminate  it  entirely,  and  that  this  was  done 
by  the  purchase  of  the  competitive  lines.  There 
was  at  first  the  inevitable  consolidation  of  the 
private  lines,  eliminating  competition  between 
those  lines  themselves,  but  intensifying  it  as 
between  them  and  the  government  lines.  _  Then 
came  the  consolidation  of  these  lines  with  the 
state-owned  lines  by  government  purchase,  and 
competition  was  at  an  end.  It  is  another  case 
of  the  universal  tendency  to  combine,  and  of 
the  powerlessness  of  government  to  prevent  it 
Italy. —  In  1878,  a  Parliamentary  commission 
in  Italy  undertook  an  investigation  of  the  rail- 
way situation  in  that  country.  Testimony  was 
taken  throughout  the  kingdom,  and  an  enormous 
mass  of  material  collected.  In  1881,  this  com- 
mission made  its  report  to  the  government, 
which  was  subsequently  published  in  seven 
quarto  volumes.  It  was  the  most  thorough  rail- 
way investigation  vver  undertaken  in  the  world, 
and  the  report  is  probably  the  most  valuable  in 
existence.  The  material  parts  of  it  have  been 
translated  into  French,  and  are  thus  available. 
From  the  work  of  this  commission  it  appears 
that,  prior  to  the  wars  which  resulted  in  the 
union  of  the  Italian  states  in  1870,  the  principal 
railway  lines  of  Italy  not  only  were  disconnected 
and  independent  of  each  other,  but  also  consti- 
tuted isolated  or  strictly  local  systems  for  each 
of  the  chief  independent  states.  Thus  the  lines 
in  Tuscany,  in  Lombardy,  and  in  Piedmont  were 
wholly  distinct  both  from  one  another,  and 
also  from  those  centring  in  Venice,  Rome  and 
Maples.  Some  of  the  early  charters  had  come 
from  the  Emperor  of  Austria  and  one  from  the 
Pope:  the  lines  were  inadequate  to  the  demands 
of  the  business  of  the  country,  the  service  was 
very  poor  and  th<;  companies  substantially  bank- 
rupt and  irresponsible,  but  there  was  plenty 
of  competition.  The  problem  after  1870  was  to 
tmite  and  consolidate  these  scattered  and  local 
lines  into  systems  fit  for  united  Italy,  to  con- 
struct new  lines,  to  reconstruct  old  ones,  to  re- 
equip  and  to  reconstitute;  and  then  to  operate 
the  reconstructed  lines  as  a  whole.  The  range 
of  mountains  from  north  to  south  which  con- 
stitutes the  back-bone  of  the  Italian  peninsula 
dictated  a  natural  division  of  territory  for  the 
amalgamated  lines.  There  was  as  of  course 
much  local  jealousy  to  overcome.  Although 
Italy  was  too  poor  to  spend  much  money  in 
experiments,  there  was  thought  to  be  danger  to 
the  autonomy  of  the  new  state  in  permitting 
foreign  capita!  to  come  into  the  railways,  and 
it  was  prevented  by  the  government,  so  that,  in 
consequence  of  all  these  matters  and  hindrances, 
things  at  first  moved  slowly.  Connecting  links 
were  first  built,  which  served  to  unite  the  iso- 
lated local  systems,  the  plan  being  to  consolidate 
the  local  parallel  and  competing  lines  rather  than 
the  connecting  lines.  Finally  the  roads  fell  into 
four  systems  —  that  of  Upper  Italy,  that  of 
Rome,  that  of  the  east  coast,  and  that  of  Sicily 
and  the  south     Here,  as  elsewhere  in  Europe, 


competition  between  parallel  lines  did  not  enter 
into  the  scheme  of  construction  and  reconstruc- 
tion, and  consequently  consolidation  was  not 
only  inevitable  but  easy,  and  it  was  facilitated 
wherever  there  was  duplication.  Upon  the  di- 
vision of  territory  between  the  four  systems, 
and  with  the  consolidation  of  lines  within  those 
four  territories  respectively  and  the  building  of 
the  connecting  links,  the  problem  of  construction 
was  in  a  way  to  be  solved;  or,  in  other  words, 
the  lines  were  laid  down  and  ready*for  operation. 
Next  came  the  problem  of  ultimate  _  ownership 
and  present  maintenance  and  operation.  Soon 
after  1870  the  state  had  begun  to  buy  up  the 
lines,  especially  in  the  north,  where  there  was 
danger  from  Austrian  influence,  and  by  about 
1875  a  considerable  part  of  the  mileage  of  the 
kingdom  was  owned  and  operated  by  the  state. 
So  that  by  that  time  Italy  seemed  committed  to 
what  may  be  called  the  Belgian  system  of  state 
ownership  and  operation.  But  Belgium  was  rich 
and  Italy  was  poor,  and  it  was  soon  found  that 
the  state  was  neither  managing  the  lines  well 
nor  making  any  money  out  of  it;  there  was, 
therefore,  general  dissatisfaction  throughout  the 
country  with  the  railway  system;  neither  the 
poorly  served  public  nor  the  depleted  treasury 
of  King  Victor  Emmanuel  was  satisfied.  It  was 
in  that  state  of  aflfairs  that  the  investigation  of 
1878  was  undertaken,  the  result  of  which  was 
that  the  Italian  statesmen  who  had  the  matter 
in  hand  came  to  the  conclusion  that  it  was  not 
the  proper  function  of  the  Italian  state  to  run 
its  railways;  that  state  management  in  Italy 
had  proved  more  costly  and  less  satisfactory 
than  private  management,  and  that  the  carrying 
on  of  so  vast  an  undertaking  by  the  new  state 
involved  political  risks  and  dangers  of  a  serious 
nature.  The  outcome  was  the  chartering  in  1885 
of  three  private  companies,  one,  the  Adriatic, 
for  the  territory  on  tne  east  of  the  Apennines, 
a  second,  the  Mediterranean,  for  the  territory 
on  the  west,  and  a  third,  the  Sicilian,  for  Sicily, 
the  two  systems  in  the  peninsula  being  of  about 
equal  consequence,  while  the  one  in  Sicily  was, 
of  course,  smaller.  A  fourth  company  has  since 
been  chartered  to  operate  the  lines  in  Sardinia. 
These  companies  were  to  take  over  the  roiling 
stock  of  the  lines  within  their  respective  terri- 
tories at  a  valuation,  and  thus  become  the  owners 
of  it,  and  to  maintain  and  operate  the  lines, 
dividing  the  gross  receipts  with  the  state  on  an 
agreed  basis.  So  that  the  ultimate  solution  was 
that  the  state  was  to  own  the  lines,  while  pri- 
vate companies  were  to  operate  them.  Practi- 
cally the  railway  business  of  Italy  proper  is  in 
the  h^nds  of  two  companies,  one  on  either  side 
of  the  Apennines,  the  lines  meeting  at  Naples, 
Rome,  Florence,  Milan,  and  elsewhere.  Be- 
tween 1881  and  1897  the  length  of  the  Italian 
railway  system  almost  doubled  itself,  and  in 
1898,  there  were  9,813  miles  of  line  open  for 
traffic  The  service  is  satisfactory  and  the  rail- 
way system  is  making  rapid  progress  throughout 
the  kingdom.  Thus  we  see  that  in  Italy,  com- 
petition preceded  combination ;  that  it  was  found 
to  work  mischief  and  that  attempts  at  combina- 
tion were  the  inevitable  result ;  that  when  the 
matter  was  taken  seriously  and  intelligently  in 
hand  by  the  state,  competition  was  eliminated  by 
law,  and  the  territory  divided ;  and  that  then,  and 
then  only,  were  satisfactory  results  secured  in 
railway  operation.     It  appears,  therefore,    that 
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whether  we  choose  state  operation  as  in  Bel- 
gium or  reject  it  as  in  Italy,  it  is  the  same  as  far 
as  competition  and  combination  are  concerned; 
that  the  same  economic  laws  govern  in  each  case, 
and  that  in  the  long  run  competition  is  elim- 
inated. 

Germany. —  Railways   in   Germany   grew   up 
very  much  as  they  did  in  England,  at  first  with- 
out any    general    plan,    and    without   any   real 
comprehension  or  appreciation  of  the  problems 
involved.    The  Germans,  however,  like  the  Eng- 
lish, seem  to  have  started  right  on  the  question 
of  competition.    Their  earliest  statutes  explicitly 
recognized  the  right  to  a  monopoly  in  their  first 
lines.    The  country  then  consisted,  aside  from 
the  central  kingdom  of  Prussia,  in  large  part  of 
a  number  of  -semi-feudal  principalities,  and  local 
railway  systems  sprang  up  in  each  of  the  states, 
which  now  constitute  the  present  German  Em- 
pire,  so-called.      Prussia    followed    Belgium   in 
a  general  way  in  her  early  legislation  and  initial 
construction.     The   first   state   railway   in   Ger- 
many was  built  in  Prussia  about  1848-50,  from 
Berlin    toward    the    Russian    frontier.      Other 
state  lines  followed,  but,  pari  passu,  many  pri- 
vate lines  were  laid  down,  some  of  them  secur- 
ing some  state  aid,  by   way  of  -  guarantees  or 
subsidies  01  stock  subscriptions  from  the  princi- 
pal states.     Some,  however,  even  of  the  smallest 
principalities,  at  first  owned  their  lines  outright 
and  operated  them  too.     So  there  was  at  the 
start  every  sort  of  a  railway  in  Germany.    This 
haphazard  and  piecemeal  work  begot  the  inevit- 
able    result  —  fierce     competition     everywhere 
among  the  private  companies  and  between  them 
and  the  state  roads.    The  results  were  extremely 
dissatisfactory;   the   service  was  poor  and   the 
rates  high.     About   1861,   Bismarck  came   into 
power,  and  from  that  time  dates  the  influence  of 
militarism    upon   the    railway   system    of   Ger- 
many.    It    has   since   shaped    and   colored   the 
whole  development  and  operation  of  the  German 
lines.    He  saw  clearly  enough  that  the  mixed 
and  competitive  system  was  a  bad  one,  not  only 
from  a  military  point  of  view,  but  also  from 
the  point  of  view  of  the  country  at  large.    Steps 
were,    therefore,    ^adually    taken,    in    Prussia 
especially,  to   acquire  the  private  lines  and  to 
consolidate   competing  and  conflicting  interests. 
The  matter  moved  slowly  because  the  country 
was  poor,  but  the  mileage  nearly  doubled  be- 
tween 186s  and  1875.    After  the  war  with  France 
in  1871,  more  rapid  progress  was  made  in  unify- 
ing the  railway  system  of  the  country.    By  1878, 
there   were    about    3,000  miles   of   state-owned 
and  operated   lines,  2,000  miles   of   privately- 
owned  and  state-operated  lines,  and  about  6,000 
miles  of  privately-owned  and  privately-operated 
lines.    In  1881,  the  government  owned  more  than 
7,000  miles  of  line,  only  about  3,000  miles  remain- 
ing in  the  hands  of  private  companies.    In  1885, 
the  government  owned   13,000  miles  of  jine  in 
Prussia  alone,  while  only  1,000  miles  remained  in 
private  hands.    In  1900,  there  were  30,597  miles 
of  railway  in  the  German  Empire,  more  than 
93  per  cent  of  which  were  owned  and  operated 
I^  the  state.    Under  the  present  law  the  govern- 
ment  is   required  to  manage  the   railways  "in 
the  interest  of  general  traffic  as  a  single  system,* 
and  in   1886  the  government  issued  a  Code  of 
Railway    Regulation,    applicable    to    the    whole 
railway    system   of   the    country.     Competition 
practically   ceased  in    Germany  by  about   1875, 
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and  for  the  past  quarter  of  a  century  the  rail- 
ways of  the  country  have  been  operated  on  non- 
competitive lines.  Pooling  arrangements  with 
the  canals  and  other  competing  waterways  are 
sanctioned,  in  order  fully  to  eliminate  wasteful 
competition  and  unjust  discrimination. 

Austria. —  In  1901,  Austria-Hungary  had 
39,014  kilometres  of  line  open  for  traffic.  The 
first  Austrian  charter  was  granted  in  1836,  and 
construction  went  on  actively  thereafter  until 
the  revolution  of  1848.  The  original  idea  was 
to  follow  the  French  system,  and  have  the  lines 
built  and  operated  by  private  companies.  Their 
statute  of  1838,  it  may  be  noted,  was  the  first 
general  railway  law  enacted  in  any  country  in 
the  world.  It  provided  for  undertakings  by  pri- 
vate companies,  and  for  guarantees  by  the  state 
of  interest  upon  the  cost  of  construction;  it  lim- 
ited dividends  on  shares  to  15  per  cent,  and 
absolutely  prohibited  the  construction  of  parallel 
lines.  It  was  discovered,  however,  as  time  ran 
on,  that  the  French  system  was  not  well  suited 
to  the  condition  of  things  in  Austria;  and  in 
spite  of  statutory  prohibition,  as  the  lines  were 
constructed  and  put  into  operation,  competition 
ran  riot.  There  was  also  the  usual  iniquity 
growing  out  of  constructing  lines  for  a  chance 
to  speculate  in  the  securities;  and  the  competi- 
tion of  the  waterways  —  of  the  Danube  and  the 
canals — although  pooling  between  them  and  the 
railways  was  allowed  and  encouraged,  added  to 
the  confusion  and  disorder  of  private  manage- 
ment. So  in  1873,  Austria  fell  into  line  with 
the  other  countries  of  Europe,  and  started  off 
in  the  direction  of  state  ownership  and  control. 
In  1885,  about  three  quarters  of  the  mileage  in 
Austria  was,  however,  still  in  the  hands  of  pri- 
vate companies,  but  all  the  lines  in  Hungary 
were  at  that  time  owned  and  operated  by  the 
state.  By  1898,  more  than  half  of  the  Austrian 
lines  were  under  state  management,  and  the 
tendency  sets  more  and  more  in  that  direction. 

Russia. —  In  May  1900,  Russia  (including 
Russia-in-Asia)  had  41,400  miles  of  completed 
railway,  and  8,000  miles  under  construction,  in- 
cluding the  great  Trans-Siberian  line,  which  is 
the  greatest  railway  enterprise  yet  undertaken 
anywhere.  Work  began  on  this  line  in  March 
1891,  and  it  is  now  open  for  traffic.  The 
estimated  cost  is  about  $500,000,000.  The  dis- 
tance all  rail  from  Paris  to  Port  Arthur  or 
Vladivostok  is  about  7,000  miles,  with  a  through- 
car  service  from  la  Gare  de  I'Est  to  Port  Arthur 
and  Peking.  The  government  furnished  a 
large  part  of  the  capital  required  for  construc- 
tion, and  owns  and  operates  about  two  thirds  of 
the  total  mileage  in  European  Russia;  it  has  in 
addition  subsidized  and  thus  controls  and  dom- 
inates the  policy  of  the  lines  owned  and  oper- 
ated by  private  companies.  The  tendency,  as 
elsewhere  in  Europe,  is  toward  complete  govern- 
ment ownership  and  operation.  There  is,  there- 
fore, in  Russia,  it  will  probably  go  without  say- 
ing, no  such  thing  as  hurtftil  competition,  and, 
consequently,  none  of  the  evils  incident  thereto. 

The  Minor  Countries  of  Europe. — Elsewhere 
in  Europe  we  find  the  same  variety  in  railway 
operation  and  control  as  in  other  things;  but 
the  tendency  everywhere  is  to  government  own- 
ership or  to  such  a  strict  government  regu- 
lation as  effectually  eliminates  anything  like 
competition  between  the  lines.  Thus  in  Norway, 
in  1902,  there  were  reported  i',203  miles  of  line, 
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all  now  owned  and  operated  by  the  government; 
whereas  in  Sweden,  at  the  end.  of  1901,  there 
were  7,217  miles  of  line  in  operation,  of  which 
only  2,392  were  government  lines.  But  although 
in  1893  there  were  reported  to  be  not  less  than 
108  different  owners  of  private  lines  in  Sweden, 
the  law  strictly  and  successfully  prohibits  com- 
petition between  them,  or  between  them  and  the 
state  lines.  The  last  available  figures  for  the 
Spanish  li  les  show  8,607  miles  open  for  traffic 
in  that  c'-untry,  all,  as  in  Portugal,  owned  by 
private  '"•mpanies,  but  supported  and  controlled 
by  ths  'itate.  In  Switzerland,  where  in  1899 
there  v,ere  2,396  miles  of  line  in  working  order, 
the  governmental  supervision  has  until  recently 
been  much  the  same  as  in  Spain.  In  1898,  by 
popular  vote,  it  was  determined  (in  view  of  the 
evils  of  over-construction  and  some  hurtful  com- 
petition in  spite  of  legislative  prohibition)  to 
purchase  for  the  government  the  five  chief  lines, 
thus  putting  Switzerland  in  the  Belgium  class 
of  countries  owning  and  operating  their  railway 
lines.  This  scheme  is  now  being  financed  and 
carried  out  by  the  Swiss  government  The  rail- 
way history  of  these  relatively  unimportant  Eu- 
ropean countries  is  of  much  less  interest  and 
value  to  us  than  that  of  the  greater  states.  The 
Italian  system  has  been  followed  substantially 
in  Holland,  and  in  Denmark,  and  by_  some  of 
the  other  minor  Scandinavian  countries. 

India. —  The  construction  of  railways  in 
India,  which  commenced  in  1853,  has  been  con- 
ducted on  three  different  systems:  first,  the  em- 
ployment of  companies  under  a  system  of  guar- 
antee ;  secondly,  by  the  state  through  its  own 
officials ;  and  thirdly,  by  assisted  companies  either 
with  or  without  guarantee  or  subsidy  from  the 
state,  and  working  with  capital  wholly  raised 
by  themselves  or  partly  with  capital  provided 
by  the  state.  Out  of  eight  lines  constructed 
on  the  first  system,  five  have  been  purchased 
by  the  state.  Two  of  these  are  worked  by  com- 
panies. The  more  important,  the  East  Indian 
line,  is  carried  on  by  the  same  company  that  con- 
structed it  in  the  first  instance,  on  special  terms 
as  to  the  sharing  of  profits.  The  second,  the 
South  India  line,  is  in  the  hands  of  a  new  com- 
pany, whose  capital  was  subscribed  by  the  share- 
holders of  the  old  one.  The  three  remaining 
jines  are  worked  by  the  state,  and  all  five  come 
into  the  category  of  state  lines  in  the  accounts 
of  the  government  of  India.  The  total  number 
of  miles  of  Indian  railway  open  for  traffic  on 
31  March  1902,  was  25,529.  Although  construc- 
tion began  about  the  middle  of  the  last  century, 
the  system  has  been  developed  almost  entirely 
since  what  English  writers  on  railway  problems 
speak  of  as  "the  rise  and  fall  in  England  of  the 
great  fever  known  as  the  railway  mania,"  to 
■which  detailed  reference  has  hereinbefore  been 
made.  The  Indian  railways  were,  therefore, 
planned  and  constructed  in  the  light  of  the  ex- 
perience afforded  by  the  home  construction  and 
development,  and  many  of  the  cruder  home 
blunders  were  thus  avoided.  They  now  fall  into 
one  or  other  of  four  classes:  (a)  State-owned 
lines,  worked  by  companies;  (b)  state-owned 
and  state-operated  lines;  (c)  lines  constructed 
by  guaranteed  companies,  and  (d)  lines  con- 
structed by  assisted  companies.  The  English 
government,  following  the  French  led  in  that 
respect,  provided  for  a  system  of  guarantees. 


by  which  the  necessary  funds  were  cheaply 
found ;  in  laying  down  the  lines  paralleling  was 
avoided,  and  competition  effectively  prevented. 
Where  there  is  no  competition  there  is  the  less 
incentive  for  combination,  and  there  seems  not 
to  have  been  any  great  tendency  in  the  Indian 
lines  to  combine.  India,  therefore,  stands  neg- 
atively for  the  soundness  of  my  position.  These 
railways  seem  to  be  rather  poor  affairs ;  there  is 
much  complaint  of  indifferent  service  and  high 
rates.  How  far  these  things  may  be  chargeable 
to  the  inefficiency  of  the  government  or  may 
be  due  to  the  system  itself  does  not  appear. 
They  have  up  to  the  end  of  1899  involved  a 
yearly  loss  to  the  Indian  revenues,  but  the 
working  of  the  year  1900  resulted  for  the  first 
time  in  the  history  of  the  Indian  Railway  sys- 
tem in  a  net  gain  to  the  state  of  Rs.  87,239,  and 
in  1901  Rs.  1,154,119.  From  the  commencement 
of  railways  in  India,  about  half  a  century  ago,  to 
the  end  of  the  year  1899,  the  loss  to  the  Indian 
revenues  amounted  to  Rs.  57,811,487.  Whatever 
else  may  be  true  of  the  Indian  lines,  they  have 
been  constructed  and  are  operated  entirely  on 
the  principle  of  non-competition  and  division  of 
territory,  and  there  being  no  competition  there 
has  been  little  tendency  to  combine;  in  other 
words,  the  evil  of  comfjetition  not  existing  or 
not  being  allowed  to  exist,  there  is  no  call  for 
combination.  This  is,  as  I  have  said,  negative 
evidence  in  support  of  the  contention  that  wher- 
ever competition  is  possible  combination  is  in- 
evitable._ 

Mexico. — The  _  present  _  railway  situation  in 
Mexico  is  fully  disclosed  in  an  exceedingly  val- 
uable report  recently  made  to  the  government  by 
Senor  Limantour,  Secretary  of  Finance.  It  pur- 
ports to  have  been  based  upon  a  careful  investi- 
gation of  the  facts,  and  is  on  the  face  of  it  as 
intelligent  and  comprehensive  a  state  paper  as 
any  that  has  emanated  in  recent  years  from  any 
government  office  anywhere  in  the  world  upon 
the  subject.  The  fact  that  Senor  Limantour, 
who  is  now  virtually  prime  minister  of  Mexico, 
has  been  nominated  by  President  Diaz  as  his 
successor  in  the  presidential  office  suggests  his 
high  standing  at  home  and  gives  weight  abroad 
to  his  views  on  these  questions.  This  report, 
which  seems  largely  to  speak  the  voice  of  the 
secretary  himself,^  deals  at  length  with  the  prob- 
lems of  competition  and  combination,  and  dis- 
closes the  fact  that  the  policy  of  the  Diaz  admin- 
istration, as  now  settled  and  determined,  is  to 
meet  and  solve  these  problems  by  absolute  gov- 
ernment ownership,  rather  than  by  any  further 
futile  attempts  at  legislative  control.  The  gov- 
ernment, finding  that  the  general  railway  law  of 
i8g8  (from  which,  when  it  was  passed  —  as  in 
the  case  of  our  original  interstate  commerce  law 
—  great  things  seem  to  have  been  expected )  was 
proving  inadequate  to  the  due  regulation  and 
administration  of  the  lines,  and  realizing  the 
necessity  of  stronger  and  surer  governmental 
control,  has  lately  come  to  the  policy  of  going 
into  the  open  market  and  of  adopting  the  same 
tactics  as  private  individuals  or  companies  in 
purchasing  the  shares  of  such  lines  as  it  desires 
to  control.  Mexico  is,  therefore,  now  fully  com- 
mitted to  the  theory  of  governmental  ownership, 
if  not  to  that  of  governmental  operation.  The 
government  is  just  now  offering  to  purchase  the 
Vera  Cniz  &  Pacific  line,  which  has  just  been 
completed  by  American  capital  and  lost  to  its 
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original  owners  by  the  recent  suspension  of  the 
Maryland  Trust  Company  of  Baltimore.    Those 
portions  of  Senor  Limantour's  report  which  dis- 
close the  processes  by  which  the  government  has 
acquired  and  is  acquiring  such  a  proportion  of 
the  shares  of  the  leading  lines  as  will  give  it  due 
preponderance  in  their  control  are  very  interest- 
ing.   The  explanations  of  the  causes  which  have 
moved  the  government  to  this  step,  as  contained 
in  the  report,  are  of  an  even  wider  interest  and 
significance  to  students  of  the  railway  problem. 
In  brief,  Senor  Limantour's  explanation  is  this : 
The  government  has  until  recently  been  in  the 
usual  elementary  attitude  of  encouraging  by  con- 
cessions, subsidies  and  otherwise  all  the  railways 
which  either  citizens  or  foreigners  would  under- 
take to  build  and  operate  as  private  enterprises, 
in  the  supposed  interest  of  the  most  rapid  pos- 
sible development  of  the  country.    It  was  only 
in  1898  that  a  general  railway  law  was  passed, 
which,  however,  soon  proved  entirely  inadequate. 
It  was,  therefore,  in  addition  found  necessary 
to  prescribe  new  rules  relative  to  granting  con- 
cessions   for    competing    lines    between^  points 
already  connected,  and  to  establish  a  tariff  com- 
mission—  something  like  our  Interstate   Com- 
merce   Commission  —  which    was    an    attempt, 
through  the  agency  of  a  governmental  bureau, 
to  prevent  combinations  in  freight  rates,  and  to 
regulate   them    in   the   public   interest.    In   the 
light  of  the  experience  of  other  countries  —  and, 
as  it  appears,  especially  in  the  light  of  the  expe- 
rience in   the  United   States — competition  be- 
tween the  lines  is   by  this   report  pronounced 
harmful,^  "except  where  traffic  is  large  enough  to 
support  it* — whatever  that  means.    Government 
ownership  and  regulation  is  declared  to  be  the 
only  real  preventive  or  remedy  against  such  dis- 
astrous competition  —  with  its  inevitable  result 
of  the  consolidation  of  competing  interests.    It 
is  further  suggested  that  the  fact  that  groups  of 
foreign  capitalists  had  undertaken  to  consolidate 
several  of  the  principal  lines,  obliged  the  govern- 
ment to  take  a  definite  attitude  lest  their  great 
railway  properties  should  thus  be  taken  over  and 
controlled  by  alien  capital.    It  was  clearly  seen 
that   these    contests   tor  territory  between   the 
hitherto    conflicting  interests   would   eventually 
and  inevitably  resultin  either  the  forced  or  the 
volunta^   consolidation  of  the  competing  sys- 
tems.   The  law  as  it  stood  was  inadequate  to 
prevent  the  _  acquisition  in  the  open  market  by 
any  private  interest  of  a  control  of  the  shares  of 
any  company  sought  to  be  acquired,  and  there 
was  no  way  to  prevent  the  consolidation  of  in- 
terests   through    voting    trusts    or    otherwise. 
Specifically,   the  situation  in  the  early  part  of 
igo2,    which    seemed   to  drive   the  government 
strongly  in  the  direction  of  state  ownership  and 
control,  was  this:    The  railways  of  the  country 
were  found  already  to  be  in  the  hands  of  no 
more  than    four  groups  of  capitalists,  namely, 
the  Central,  the  National  (having  lately  absorbed 
the    International),   the    Interoceanic    and    the 
Mexican  —  all  but  the  last  showing  great  ex- 
pahsive  activity.    The  Central  especially,  by  the 
recent   purchase  of  exclusive  port  concessions 
and  the  building  of  new  lines  in  and  out  of  the 
City  of  Mexico,  was  threatening  to  cripple  the 
National   line.    Plainly,  therefore,  consolidation 
between  it  and  the  Central  would  inevitably  fol- 
low in  the  ordinary  course.    Meanwhile,  through 
Mesers.  Speyer  &  Co.,  the  National  was  trying 


(o  acquire  the  controf  of  the  Interoceanic  route, 
but  this  was  frustrated  by  the  government. 
Various  circumstances  favored  the  government 
as  against  the  foreign  bankers  in  its  secret  move 
to  secure  control  of  the  Interoceanic's  deben- 
tures. *The  ability  and  high  financial  standing," 
says  the  report,  "of  the  firm  representing  the  in- 
terests of  the  Mexican  National  constituted  a 
serious  obstacle  to  the  attainment  of  our  aims,  and 
it  was  necessary  to  act  as  we  did  with  decision, 
rapidity  and  absolute  secrecy."  A  proposition 
for  a  common  exploitation  by  the  govern- 
ment in  association  with  the  National,  the  Inter- 
national and  the  Interoceanic  companies  fol- 
lowed ;  *but  it  was  soon  recognized  that  such  an 
arrangement  could  not  have  the  necessary  dura- 
bility nor  afford  the  indispensable  conditions 
whereby  the  companies  might  secure  themselves 
definitely  against  the  hostility  of  other  corpora- 
tions to  which  they  might  be  exposed  in  time.* 
The  government  thereupon,  wisely  declining  to 
be  drawn  into  any  partnership  arrangement  with 
the  companies,  reverted  to  its  original  plan, 
namely,  an  arrangement  such  as  would  give  the 
state  primary  and  absolute  control  of  the  three 
systems,  and  in  such  a  way  as  to  protect  each  of 
them  against  such  future  competition  as  would 
be  sure  to  arise  under  the  existing  state  of 
things.  The  report  declares  that  the  government 
has  now  determined  to  grant  no  concessions 
hereafter  for  competing  parallel  lines,  except  in 
territories  where  dividends  can  be  earned  by  each 
such  line.  Several  voting  trusts,  in  some  of 
which  the  government  has  had  an  interest,  have 
existed  in  Mexico,  but  some  of _  these  have  lately 
been  dissolved  upon  the  advice  of  American 
counsel. 

It  was  at  first  proposed  that  the  government 
should  exercise  control  of  the  new  consolidated 
system  through  the  voting  trust  of  the  National, 
already  in  existence.  But,  "according  to  the 
valued  opinion  of  American  attorneys,  who  are 
specialists  in  affairs  of  this  nature,  it  would 
have  been  attended  with  many  objections  of  a 
legal  character,  and  have  proved  a  fruitful  source 
of  litigation.*  Accordingly,  the  consent  of  its 
three  members  was  obtained,  and  the  voting 
trust  dissolved,  an  agreement  being  entered  into 
with  Messrs.  Speyer  &  Co.  whereby  they  were 
to  secure  for  the  government  40  per  cent  or  more 
of  the  voting  shares.  The  report  then  enters 
into  a  detailed  account  of  the  steps  by  which  this 
was  successfully  accomplished,  47}4  per  cent  of 
the  shares  being  thus  secured.  It  also  goes  fully 
into  the  question  of  the  probable  earnings  of  the 
consolidated  railways  and  of  the  issuance  of 
treasury  notes  for  $12,500,000,  American  gold,  to 
pay  for  them.  The  advantages  to  the  govern- 
ment, growing  out  of  the  control  of  the  new 
consolidated  system,  is  summarzied  in  the  re- 
port as  follows: 

1.  The  having  obtained  by  one  stroke  the  control 
of  the  lines  belonging  to  the  National  and  International 
without  losing  control  of  the  Interoceanic. 

2.  Having  secured  a  considerable  reduction  in  the 
total  cost  of  the  operation;  and 

3.  The  ability  to  effect  payments  in  such  man- 
ner  as  in  no  wise  to  disturb  the  equilibrium  of  the 
budget,  and  out  of  funds  which  in  the  long  ran 
will  be  recovered  by  the  state. 

Repeated  reference  is  made  throughout  the 
report  to  the  _  railway  situation  in  the  United 
States,  and  it  is  obvious  that  our  experience  has 
strongly  influenced  the  Mexican  government  in 
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its  new  departure  in  the  direction  of  state  own- 
trship.  They  have  learned  our  lesson  before  we 
have  learned  it  ourselves ;  and  now  that  Mexico 
has  come  into  line  with  the  rest  of  the  world  in 
its  attitude  upon  the  question  of  railway  compe- 
tition and  combination,  the  United  Stntes  stands 
alone  among  the  greater  commercial  countries  of 
the  earth  in  continued  persistence  in  the  futile 
attempt  to  secure  competition  between  railway 
lines  and  to  prevent  combination  and  the  conse- 
quent division  of  territory ;  and  it  leaves  us  upon 
the  general  questions  involved  and  upon  the 
larger  issues  of  the  railway  problem,  quite 
alone.  From  a  return  prepared  by  the  French 
Ministry  of  Public  Works,  it  appears  that  there 
were  in  Mexico  in  1870  no  more  than  349  kilo- 
metres of  line;  that  in  1880  there  were  only  1,120 
kilometres,  while  in  1890  there  were  9,713  kilo- 
metres, and  in  1900  a  total  of  IS.4S4  kilometres 
of  railway  in  operation  —  now,  as  we  have  seen, 
all  substantially  under  government  control  or 
presently  to  pass  thereunder,  as  the  result  of  the 
investigation  and  comparison  of  the  advantages 
of  private  versus  government  ownership  and 
operation  set  forth  in  Senor  Limantour's  report. 

Australia,  etc. — In  Australia,  state  ownership 
and  control  has  since  about  i8i5o  been  absolute 
and  universal.  The  latest  available  statistics 
show  12,926.7s  miles  of  line  open,  namely:  In 
New  South  Wales  (30  June  1902),  3,025.75 
miles;  in  Victoria  (30  June  1901), 3,221  miles;  in 
South  Australia  (30  June  1901),  1,736  miles; 
in  Queensland  (30  June  1900),  2,801  miles;  and 
in  West  Australia,  2,143  miles,  by  the  last  report. 
While  there  was  at  first  some  construction  by 
private  companies,  every  mile  is  now  state  rail- 
way. In  New  Zealand,  in  March  1902  there 
were  reported  2,235  miles  of  state  railway, 
and  88  miles  of  private  lines.  The  figures  inti- 
mate that  there  is  no  serious  competition  there. 

South  America  and  Africa. — In  South  Amer- 
ica the  governments  generally  own  the  lines.  •  In 
Brazil,  in  1897,  there  were  9,072  miles  of  line 
open  and  3,500  miles  in  course  of  construction. 
Of  this  mileage  the  state  actually  owns  but  a 
small  part,  but  it  subsidizes  the  rest,  and  thus 
exercises  an  efficient  control  over  all,  which 
effectually  prevents  duplication  and  competition. 
In  the  Argentine  there  were  reported  in  1901 
about  10,259  miles  of  road,  mostly  government 
lines.  Chile  in  1902  reported  about  3,000  miles 
open,  of  which  1458  belong  to  the  state.  The 
French  possessions  and  dependencies  in  North 
Africa  reported,  in  1900,  a  railway  system 
amounting  to  4,628  kilometres  in  length,  as 
against  3,595  in  1890,  and  517  in  1870;  British 
South  Africa  seems  to  have  had,  in  1900,  nearly 
6,000  kilometres  of  lines  in  operation.  There 
were  about  2,000  kilometres  of  line  open  in 
the  Transvaal  at  the  commencement  of  the  Boer 
war,  and  about  400  kilometres  in  the  Kongo  in 
1900.  The  total  length  of  all  operated  lines  in 
Africa,  including  the  foregoing,  the  Egyptian 
lines  (2,063  miles),  and  some  little  development 
in  Portuguese  East  Africa,  amounted  in  1900  to 
18467  kilos,  substantially  all  of  which  is  govern- 
ment line.  Competition  and  combination  are, 
therefore,  not  open  questions  in  Africa._  The 
several  European  countries  that  have  built  the 
lines  there  either  operate  them  directly  or_  see 
to  their  operation  on  a  strictly  non-competitive 
basis. 

Conclusion. — From    the    foregoing    general 


view  of  railway  history  and  development 
throughout  the  world,  it  appears  that  there  is  a 
universal  and  irresistible  tendency  in  competitive 
railways  in  the  same  territory  to  combine  and 
to  divide  the  territory  between  them ;  that  at- 
tempts by  legislation  or  litigation  to  prevent  it 
have  uniformly  failed;  that  states  which  at 
first  recognized  and  sought  to  enforce  the  prin- 
ciple of  competition  between  railways  have  one 
after  another  ultimately  abandoned  the  attempt; 
that  nowhere,  except  in  the  United  States,  is  the 
principle  of  competition  now  recognized  or  still 
sought  to  be  enforced;  that  railways  in  new 
countries  or  colonies  of  old  countries,  con- 
structed during  the  last  quarter  of  a  century  in 
the  light  of  the  experience  of  the  older  coun- 
tries as  to  competition,  have  been  constructed 
and  operated  from  the  start  on  non-competitive 
lines ;  that  the  amalgamation  of  parallel  and 
competing  lines  is  entirely  consistent  with  good 
service,  reasonable  rates,  and  adequate  goveai- 
mental  supervision  and  control ;  that  where  rail- 
ways compete  there  is  always  an  enormous  waste 
of  capital  and  effort  and  frequently  poor  service 
and  high  rates;  that  the  tendency  everywhere 
is  to  eliminate  competition  where  any  measure  of 
it  still  exists ;  that  government  ownership  is 
good  or  bad  according  to  the  point  of  view; 
that  there  is  a  strong  tendency  in  Europe,  and 
elsewhere  except  here  and  in  England,  toward 
government  ownership  and  operation ;  that  the 
governments  of  Europe,  with  10  times  the  police 
power  of  our  own,  have  long  since  abandoned 
all  attempts  to  hinder  and  thwart  the  laws  of 
trade  and  commerce  by  restrictive  legislation, 
or  to  prevent  the  inevitable  in  railway  develop- 
ment; that,  instead  of  opposing  this  economic 
evolution,  the  most  enlightened  European  gov- 
ernments have  on  the  contrary  legalized  it,  and 
seek  to  enforce  and  regulate  it  in  the  public 
interest ;  that  the  best_  and  cheapest  service  is 
secured  where  competition  is  impossible,  and 
where  the  state  puts  the  emphasis  of  its  effort, 
not  on  interference  with  railway  finance,  but 
on  securing  good  service  at  fair  rates. 
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Railway  Construction.  Tracks. —  The  rail- 
way track  more  than  any  other  part  of  the 
railway  machine  had  a  crude  beginning,  and 
has  reached  its  present  condition  of  excellence 
by  a  continuous  series  of  improvements.  In  the 
first  series  of  railroad  construction,  tracks  of 
numerous  designs  were  built,  the  chief  thought 
of  the  builders  being  to  secure  a  solid  structure 
that  would  not  allow  the  rails  to  spread.  The 
track  was  of  necessity  relatively  heavy  and  ex- 
pensive in  relation  to  the  weight  of  the  rolling- 
stock  and  volume  of  traffic.  Three  kinds  of 
rails  were  used,  the  one  most  generally  em- 
ployed consisting  of  strong  wooden  beams  sur- 
faced with  strap  iron.  The  iron  rails  first  used 
were  cast  and  their  length  did  not  exceed  3J4 
feet.  Rolled  rails  were  soon  substituted  for 
those  of  cast-iron  and  the  length  was  in- 
creased to  IS  feet,  with  a  weight  of  about  40 
pounds  to  the  yard.  As  late  as  1844  all  rolled- 
iron  rails  used  in  the  United  States  were  im- 
ported from  England,  and  were  in  the  shape  of 
an  inverted  V.  The  T-rail  now  universally  em- 
ployed was  not  much  used  during  the  first  20 
years  of  railroad  construction.  Since  1870  rolled 
steel  has  been  used  instead  of  iron,  and  the 
weight  of  the  rail  has  been  steadily  increased 
to  no  pounds  to  the  yard.  One  hundred  pounds 
to  the  yard  has  become  the  standard  upon  tracks 
where  traffic  is  heaviest.  The  standard  length 
of  rail  has  been  maintained  at  30  feet,  but  at 
the  present  time  some  track  is  being  laid  with 
rails  60  feet  in  length.  Along  with  the  improve- 
ments in  the  track,  bridges  and  other  structures 
have  been  strengthened  to  meet  the  necessities 
of  modem  transportation  methods. 

Construction. —  A_  perfect  and  safe  track 
should  be  complete  in  all  respects;  full  bolted, 
full  spiked,  well  ballasted,  surfaced,  lined,  and 
gauged.  The  best  dirt  ballasted  track  is  made, 
when  laying  it,  by  bedding  the  ties  to  a  level 
surface  on  top  before  putting  on  the  rails. 
If  it  is  intended  to  ballast  track  with  cinders, 
gravel,  or  stone,  as  fast  as  it  is  laid,  the  tie 
bedding  should  be  .omitted  in  order  to  have  the 
full  width  of  the  grade  upon  which  to  deposit 
the  ballast,  but  at  the  same  time  the  ballasting 
should  be  kept  well  finished  up  to  obviate  the 
danger  of  spoiling  the  rails.  When  laying  the 
rails  care  should  be  taken  to  give  the  proper 
space  at  the  joints  for  expansion.  Too  much 
space  at  the  joints  must  be  avoided  in  order  to 
prevent  the  car  wheels  from  battering  the  ends 
of  the  rails.  The  coefficient  of  expansion  for 
."teel  is  .0000065  of  the  length  for  each  degree. 
For  a  rail  30  feet  long  and  a  difference  of  100 
degrees,  or  from  10  degrees  below  zero  to  90 
degrees,  the  amount  to  allow  would  be  one- 
quarter  inch.  To  take  up  the  flow  of  the  rail 
one-eighth  inch  must  be  added,  making  a  total 
allowance  of  three-eighths  inch.  A  steel  rail  ex- 
pands or  contracts  Yi^^l^ppf  of  a  length  under  a 
load  of  one  ton  (2,240  pounds)  per  square  inch. 


This  is  also  its  expansion  under  a  rise  of  15 
degrees  of  temperature;  consequently,  if  a  30- 
foot  rail  is  subjected  to  a  rise  or  fall  of  15  de- 
grees, it  exerts  a  force  of  one  ton  per  square 
inch  if  resisted.  Where  angle  bar  splices  are 
used  on  joints,  the  best  method  to  hold  steel 
and  to  keep  it  from  creeping  down  grades  or  . 
from  running  ahead  enough  to  throw  the  track 
out  of  line  or  kink  the  rails  is  to  use  the  slot 
spikes  in  the  splices.  Short  rails  (less  than  10 
feet  in  length)  should  never  be  used  in  making; 
connections  except  in  cases  where  it  is  absolutely 
necessary  to  use  short  pieces  of  rail,  as  at  the 
end  of  frogs,  in  the  roundhouse  tracks,  etc. 

Spiking  and  Gauging. —  All  tracks  should  al- 
ways be  kept  full  spiked  and  in  perfect  gauge. 
Bad  gangling  detracts  from  the  appearance  of  an 
otherwise  good  track,  makes  track  easier  to 
knock  out  of  line  and  down  below  the  surface, 
and  is  the  direct  cause  of  wrecks.  The  spikes 
should  be  driven  about  2^  inches  from  the  edge 
of  a  track  tie.  Both  inside  spikes  should  be 
driven  on  one  edge  of  a  tie,  and  both  outside 
spikes  on  the  other  edge  in  order  to  prevent 
the  tie  slewing  and  also  to  assist  in  holding 
the  rail_  from  creeping. 

Drainage. —  In  order  to  ditch  a  cut  properly, 
it  is  necessary  to  take  measurements  from  the 
rail  to  the  bottom  of  the  face  of  the  cut,  at  dif- 
ferent points  along  the  cut,  and  ascertain  at 
what  average  distance  from  the  track  the  back 
of  the  ditch  should  be  located.  The  width  of 
a  cut  and  the  slope  of  its  face  on  each  side  of 
the  track  will  govern,  to  a  certain  extent,  how 
far  from  the  track  rails  to  place  the  back  of  the 
ditch.  The  ditch  should  be  deep  enough  to 
thoroughly  drain  the  track,  and  the  distance 
from  the  rail  to  the  back  of  it  should  be  in 
proportion  to  the  depth  of  the  ditch,  giving  the 
water  an  easy  fall  from  the  track  and  full 
passage  through  the  ditch,  avoiding  all  danger 
of  its  washing  the  shoulder  of  the  grade  or 
undermining  the  track.  As  a  general  rule  the 
bottom  of  the  ditch  should  be  8  or  10  feet  from 
the  rails  where  the  grade  width  will  allow  it,  and 
about  two  feet  below  the  bottom  of  the  ties. 
When  the  track  is  ballasted  with  dirt,  the  slope 
should  commence  in  the  centre  of  the  track 
2j4  inches  above  the  ties,  falling  at  the  rate 
of  I'A  inches  to  the  foot.  From  this  point, 
which  is  three  feet  outside  the  ties,  an  J  two 
inches  lower,  the  incline  should  be  greater,  about 
in  the  proportion  of  four  inches  to  the  horizontal 
foot.  If  the  track  is  ballasted  with  gravel,  the 
slope  toward  the  back  of  the  ditch  should  com- 
mence about  two  feet  outside  the  track  rails, 
the  ballast  at  this  point  being  level  with  the  base 
of  the  rails.  To  insure  a  thoroughly  good  drain- 
aee,  all  the  water  which  falls  upon  the  track 
or  adjacent  land,  should  be  conducted  through 
ditches,  culverts,  bridges,  or  other  channels  to 
the  nearest  running  stream  that  will  take  it  away 
beyond  all  possibility  of  injuring  the  track. 
Where  musk  rats  or  minks  are  plentiful  and 
cause  damage  to  the  track  by  burrowing  under 
it,  a  heavy  coating  of  cinders  and  slag  along 
the  sides  of  the  embankment  is  an  effectual  pro- 
tection against  their  depredations.  The  cinders 
form  an  acid  in  the  water  and  at  the  same  time 
are  too  sharp  for  the  animals  to  burrow  through. 

Vitrified  Pipe  Culverts. —  The  use  of  vitri- 
fied pipe  for  culverts  under  railroads  has  con- 
tinued  in   constantly   increasing  volume   since 
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1878,  its  advantages  are  now  fully  appreciated, 
and  experience  has  pointed  out  such  treatment 
as  will  insure  the  best  results  in  efficiency  and 
permanency.  In  northern  latitudes  especially, 
where  severe  cold  prevails,  the  culvert  should 
have  a  good  fall,  and  be  so  constructed  that  no 
standing  water  be  allowed  to  remain  in  the 
pipes  and  freeze.  When  drainage  capacity 
greater  than  that  afforded  by  one  pipe  is  de- 
sired, two  or  more  lines  of  pipe  may  be  laid 
side  by  side.  This  practice  is  quite  common, 
and  gives  an  important  advantage  in  that  the 
full  capacity  of  the  pipes  is  utilized  at  a  lower 
depth  of  water,  but  the  separate  lines  for  pipe 
should  be  laid  far  enough  apart  to  secure  a  solid 
bed  for  each  one.  No  arbitrary  rules  can  be 
made  for  work  of  this  character.  Varying 
physical  conditions  must  be  met  and  each  par- 
ticular work  treated  separately  on  its  merits. 
Under  especially  favorable  conditions  of  good 
soil,  light  embankment,  and  good  drainage,  there 
is  no  doubt  that  the  pipe  culvert  may  be  put  in 
without  cement  and  without  end  abutments,  in- 
suring complete  construction  at  a  minimum  cost, 
but  the  durability  of  vitrified  pipe  being  con- 
ceded, the  permanency  of  the  work  is  a  prime 
consideration,  and  the  wisest  economy  would 
seem  in  all  cases  to  suggest  the  use  of  concrete 
as  a  foundation  for  the  pipe,  and  that  each  end 
of  the  pipe  culvert  be  protected  by  parapet  walls 
of  substantial  stone  or  brick  masonry. 

Ballasting. —  If  stone  is  difficult  to  obtain,  a 
good  track  can  be  made  with  gravel  and  stone 
combined  for  ballast.  The  foundation  for  the 
track  should  be  laid  with  broken  stone  and 
above  it  should  be  placed  a  quantity  of  coarse 
gravel  sufficient  to  bed  the  ties,  surface  the 
track,  and  dress  it.  Cinders  are  equally  effective 
as  a  ballast,  except  in  wet  cuts,  when  stone 
should  be  used,  and  are  cheaper  than  either 
stone  or  gravel.  Six  inches  of  cinders  will  ab- 
sorb about  one  inch  of  rainfall  and  will  thus 
keep  the  foundation  beneath  the  ballast  dry. 
They  make  a  superior  ballast  on  clay  fills  or 
gumbo  bottoms,  and  are  a  positive  exterminator 
of  weeds.  Where  the  sub-grade  is  well  drained 
and  solid,  an  excellent  track  can  be  made  by 
ballasting  with  two  cars  of  gravel  in  a  place, 
and  to  accomplish  the  work  in  this  way,  esti- 
mates may  be  taken  at  the  rate  of  325  cars  of 
gravel  to  the  mile  of  track.  TJie  embankment 
should  not  be  less  than  14  feet  wide  on  top  be- 
fore putting  on  the  gravel.  Although  locomotive 
cinders,  furnace  slag,  burned  clay,  and  gravel 
make  excellent  ballasts,  within  the  past  few 
years  the  best  results  have  been  obtained  from 
stone  ballast  where  the  stones  are  sufficiently 
small  to  pass  through  a  i}^-inch  ring.  The  first 
cost  of  stone  ballast  is  large ;  but,  once  in  place 
and  thoroughly  tamped,  it  is  extremely  solid, 
will  arrest  the  springing  action  of  the  track, 
and  will  insure  a  nearly  perfect  drainage. 

Laying  Rails. —  Owing  to  the  difference  in 
qualitjr  and  in  the  amount  of  traffic  over  the 
rails,  it  is  quite  difficult  to  form  a  correct  esti- 
mate of  the  average  life  of  the  same.  Good 
iron  rails  have  been  known  to  last,  in  service  on 
the  main  track  of  a  railroad  doing  a  fair  busi- 
ness, 9  or  10  years,  and_  steel_  rails,  I.S  to  20 
years.  There  is  much  discussion  on  the  sub- 
ject of  broken  or  even  joints.  The  majority  of 
track  has  heretofore  been  laid  with  even  joints ; 


but,  at  the  present  time,  all  rails  are  being  laid 
with  broken  joints,  which  consists  in  placing 
the  rail  joint  on  one  side  of  the  track  opposite 
to  the  centre  of  the  rail  on  the  other  side  of 
the  track.  Outside  of  the  general  line  and  sur- 
face, the  principal  defects  in  steel  rails  are  pipes, 
gag  marks,  and  cinders,  which  result  jn  flaws. 
Owing  to  heavy  engines  and  cars  of  great  weight 
now  employed,  heavy  rails  are  demanded  to  be 
used  and  as  the  height  gives  vertical  strength, 
in  such  heavy  rails  used,  height  should  be  the 
main  consideration,  and  should  not  be  less  than 
six  inches.  To  give  good  wearing  heads,  the 
proportion  of  metal  in  the  head  should  be  kept 
down  to  the  minimum,  as  owing  to  the  present 
process  of  rolling  steel  rails  at  a  great  heat  from 
a  large  ingot,  a  thick  head  will  not  give  as  good 
results  as  a  thin  head  rail.  The  web  should  be 
thicker  at  the  base  than  under  the  head,  which 
in  the  high  rail  insures  greater  strength,  as 
the  tendency  is  to  break  at  this  point,  if  too 
weak. 

Wave  Motion. —  As  all  the  rail  movements 
are  on  the  principle  of  the  lever,  there  is,  of 
necessity,  an  undulatory  motion  on  the  passage 
of  each  train,  the  amount  of  which  being  de- 
pendent on  the  condition  of  the  sub-grade,  bal- 
last, ties,  rail,  and  weight  of  the  rolling  stock. 
The  less  substantial  the  superstructure,  the 
greater  ballast  compression  there  will  be,  and,  of 
necessity,  a  rough-riding  track.  The  foundation 
of  all  ties  being  loosely  compacted  material,  any 
movement  or  "  churning "  of  the  tie  necessarily 
throws  unequal  loading  on  the  ballast  at  dif- 
ferent times,  causes  its  compression  and  move- 
ment, and  destruction  of  the  tie  foundation. 
The  wider  the  ties  and  the  lighter  the  rail  and 
the  heavier  the  loads,  the  greater  such  move- 
ment must  be.  Rails  take  a  permanent  set,  as 
regards  wave  motion,  in  one  of  three  forms: 
(a)  Joint  low  and  centre  high,  (b)  Joint  and 
centre  low,  quarter  high,  (c)  Entire  rail  wavy. 
As  the  vibratory  motion  of  the  rail  takes  place, 
something  has  to  give  way.  If  the  fastening  to 
the  tie  is  by  push  bolt  or  lag  screw,  the  tie  will 
be  raised  with  the  vibration  and  "pump"  the 
ballast,  and  in  time  the  fastenings  will  become 
locse. 

Elevation  of  Curves. —  The  elevation  of 
curves  has  been  a  subject  of  much  discussion. 
Twenty  years  ago,  one-half  inch  elevation  per 
degree  of  curve  was  considered  proper;  but 
now,  with  faster  and  heavier  trains,  a  greater 
elevation  is  required.  Engineers  claim  that  one 
inch  per  degree  for  a  speed  of  60  miles  per 
hour  is  proper  for  curves  of  three  degrees  or 
less,  but  for  each  additional  degree  the  elevation 
should  not  exceed  J4  inch.  While  practice 
teaches  the  amount  of  elevation  needed  in  any 
given  case,  it  is  a  safer  plan  to  follow  the 
ensuing   formula   deduced    from   mechanics^  in 

following  the  theory  of  elevation;  E  = 


31.  l6ff, 

in  which  E  represents  the  elevation  in  feet,  v* 
the  square  of  the  velocity  in  feet  per  second, 
g  the  gauge  or  the  distance  between  the  points 
supporting  the  wheel,  or  from  the  centre  of  one 
rail  head  to  the  centre  of  the  other,  and  R  the 
radius  of  the  curve  in  feet.  This  rule,  though 
scientifically  correct,  cannot  always  be  applied 
in  actual  practice,  because  all  trains  do  not  travel 
at  the  same  rate  of  speed.    Practical  provision 
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must  be  made  for  the  average  speed  of  trains 
and  the  number  in  each  class  of  service.  For 
example,  if  a  road  have  two  trains  whose  speed 
is  50  miles  per  hour,  four  with  a  speed  of  40, 
and  six  or  eight  with  a  speed  of  25  miles  per 
hour,  one  inch  per  degree  of  curve  will  be  found 
suitable.  The  pressure  by  the  fast  train  against 
the  outer  rail  of  a  curve  will  not  be  sufficient 
to  spread  the  rail  or  throw  the  track  out  of  line. 
The  elevation  will  be  about  right  for  the  40- 
mile  trains,  and  while  it  may  be  excessive  for 
the  slow  trains,  yet  they  will  do  no  paiticular 
damage  to  the  track  and  will  have  a  tendency 
to  prevent  the  track  being  moved  permanently 
outward  by  the  fast  trains.  The  liability  of  de- 
railment of  locomotives  or  cars  is  much  greater 
on  a  curve  track  than  on  a  straight  track,  and  a 
large  percentage  of  such  accidents  is  chargeable 
to  the  defects  in  the  rolling  stock  as  well  as  to 
the  defects  in  the  track  itself.  Heavily  loaded 
cars  often  leave  the  track  owing  to  the  failure  of 
a  truck  to  adjust  itself  to  the  curve  of  the  track, 
caused,  perhaps,  by  a  defective  curve  roller,  and 
the  greater  part  of  the  load  resting  upon  one  side 
of  the  truck. 

Frogs  and  Switches. —  The  turnout,  by  which 
a  car  may  pass  from  one  track  to  another,  con- 
sists of  a  frog,  a  rail  leading  to  the  frog,  a  cor- 
responding opposite  rail,  and  a  device  connect- 
ing these  rails  with  the  main  track  known  as  the 
Switch.  If  the  switch  is  made  to  serve  two 
turnouts,  it  is  called  a  three-throw  switch;  a 
trailing  switch  is  one  where  a  train  on  the  main 
track  passes  from  frog  to  switch,  while  a  facing 
switch  is  one  that  approaches  in  the  opposite 
direction.  The  common  or  stub  switch  consists 
of  a  pair  of  connected  rails  so  arranged  that 
while  one  end  is  fixed,  the  other  can  be  moved 
so  as  to  be  a  part  of  either  the  main  track  or 
turnout.  This  switch  has  two  serious  defect? — 
the  want  of  safety  and  the  necessary  space  at 
the  end  of  the  moving  rail,  which  jars  the  rolling 
stock,  batters  the  switch  rails,  and  causes  dis- 
comfort to  passengers.  The  first  cost  of  a  point 
switch  is  more  than  a  stub,  but  the  split  which 
is  more  economical  to  maintain,  and  safer,  is 
cheaper  in  the  end.  In  laying  switches  the  gen- 
eral rule  is  to  cut  the  least  number  of  rails. 
When  putting  frogs  into  a  track  care  should 
be  taken  to  have  them  in  a  true  line  and  level 
■with  the  track  rails  which  are  connected  to 
them.  The  gauge  rail,  opposite  the  frog,  should 
be  put  to  a  perfect  gauge  for  the  full  length  of 
the  frog. 

The  spring  rail  frog  has  been  designed  with  a 
view  to  sifety.  All  four  ends  are  spliced  solidly 
together  as  in  a  rigid  frog.  The  hinge  rail  is 
attached  to  the  main  rail  by  a  bolt  hinge.  This 
allows  the  rail  to  move  freely  and  prevents  it 
from  creeping  endwise.  It  is  attached  to  the 
movable  part  of  the  running  rail  by  strong  bolts 
passing  through  both  rails  and  a  wrought  iron 
filling. 

Safety  Appliances. —  The  greatest  care  must 
be  exercised  in  the  instalment  of  safety  devices, 
as  far  as  practicable  automatic,  without  dis- 
couraging watchfulness  on  the  part  of  engineers 
and  others.  The  plan  of  sealing  the  stopping 
mechanism  and  imposing  a  severe  penalty  for 
breaking  the  seal  is  an  excellent  one.  The  most 
carefully  planned  automatic  devices  should  be 
provided,  and  no  railroad  train,  traveling  at 
terrific  speed,  and  representing  enormous  energy. 


should  be  allowed  to  run  without  any  safe- 
guard between  itself  and  disaster  beyond  the 
watchfulness  of  one  man,  who  may  be  taken  ill, 
or  suffer  from  a  temporary  mental  aberration, 
or  may  even  die  suddenly  and  unnoticed. 

Transfer  and  Turntables. —  These  important 
adjuncts  should  be  constructed  so  as  to  be  con- 
veniently driven  by  motors  with  an  electric 
motor;  no  expense  is  incurred  when  the  table 
is  idle,  and  the  cost  per  transfer  or  turn  is  much 
lower  than  when  either  steam  or  hand  power  is 
used.  Many  railroads  are  putting  in  electric 
turntables,  and  careful  investigation  shows  that 
the  cost  per  turn  by  electricity  is  from  30  to  50 
mills,  while  with  hand  power  it  is  from  10  to  la 
cents. 
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Drawbridges  and  Liftbridges. — Electricity  has 
a  specially  valuable  field  in  connection  with  the 
operation  of  drawbridges  and  liftbridges.  Speed 
and  control  are  the  requisites  of  modem  methods, 
and  the  old  plan  of  operating  a  drawbridge  by 
a  capstan  worked  by  several  men  is  now  prac- 
tically obsolete.  A  few  years  ago,  the  draw- 
bridge at  Hamilton  avenue  over  the  Gowanus 
Canal  in  Brooklyn,  N.  Y.,  was  operated  by  from 
three  to  five  men  working  on  a  capstan.    Then 
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it  took  four  or  five  minutes  to  complete  the 
operation.  The  electric  motor  which  has  been 
substituted  opens  and  closes  the  bridge  in  so 
seconds,  and  the  services  of  but  one  man  are 
needed.  When  electric  current  can  be  obtained, 
practically  all  drawbridges  now  designed  are 
constructed  to  operate  by  electric  motors. 
Chester  A.  Entrekin, 

Railroad  Engineer. 

Railway  Construction,  Street.  See  Street 
Railway  Construction. 

Railway  Economics.  In  one  sense  rail- 
way economy  is  only  a  branch  of  the  general 
subject  of  political  economy  (q.v.).  The  laws 
which  govern  railway  rates,  railway  profits, 
or  railway  control  are  fundamentally  the  same 
as  those  which  govern  the  rates,  profits,  or 
control  of  any  otfier  kind  of  industrial  enter- 
prise. But  among  all  our  important  industries 
the  railway  is  the  one  which  has  most  quickly 
and  completely  felt  the  effect  of  modem  meth- 
ods in  the  handling  of  capital.  For  this  reason 
it  is  useful  to  make  railway  economy  a  subject 
of  special  study,  because  it  indicates  the  possi- 
bilities and  difficulties  which  lie  before  our 
statesmen  in  the  future,  as  distinct  from  those 
which  they  have  habitually  met  in  the  past. 

The  feature  which  distinguishes  moderh 
industries  from  those  of  earlier  times  is  the 
large  investment  of  fixed  capital.  Two  or  three 
centuries  ago  we  had  unimproved  farms,  small 
stores  and  shops,  rude  boats  and  wagons.  To- 
day we  have  highly  developed  systems  of  culti- 
vation, large  stores  and  factories,  and  complex 
means  of  carriage  by  land  and  water.  But 
nowhere  has  the  change  been  so  marked  as  in 
the  character  of  the  highways  on  which  com- 
merce is  handled.  The  rough  road  of  ancient 
days  has  given  place  to  the  turnpike,  the  turn- 
pike to  the  canal,  the  canal  to  the  railway; 
and  with  each  successive  generation  the  railway 
itself  has  become  an  instrument  of  increased 
size  and  strength. 

The  effect  of  all  this  change  has  been  greatly 
to  reduce  the  cost  of  transportation.  But  this 
result  has  not  been  reached  in  any  simple  man- 
ner. One  set  of  elements  in  the  cost  —  the 
so-called  Axed  charges  on  capital  —  has  been 
enormously  increased.  The  country  road  of 
our  great-grandfathers  may  have  cost  from 
$300  to  $500  a  mile.  The  turnpike  road  cost 
ten  times  as  much  —  perhaps  from  $3,000  _  to 
$5,000.  The  old-fashioned  railway,  conforming 
itself  closely  to  the  original  character  of  the 
ground,  with  steep  grades  and  sharp  curves, 
could  be  built  for  $30,000  a  mile.  The  modem 
trunk  line,  where  grades  are  reduced  to  a 
minimum  and  every  engineering  appliance  is 
most  highly  developed,  costs  $100,000,  $200,000, 
or  in  some  parts  even  $300,000  a  mile.  And  yet 
it  is  the  expensive  appliance  which  does  the 
work  cheaply. 

The  general  explanation  of  this  paradox  is 
simple^  enough.  The  higher  the  fixed  charges 
per  mile  of  road,  the  lower  is  the  expense  of 
carriage  for  each  ton  of  traffic.  The  old-fash- 
ioned road  cost  perhaps  $25  per  mile  per  year 
for  interest  and  maintenance;  but  the  expense 
of  hauling  a  ton  over  a  mile  of  such  a  road 
will  run  at  least  as  high  as  ten  cents.  The 
turnpike  costs  perhaps  $300  a  year  for  interest 
and  maintenance,  but  the  expense  of  hauling 
a  ton  over  a  mile  of  turnpike  will  be  less  than 


a  third  of  what  it  was  over  the  old-fashioned 
road;  because  horses  on  a  good  road  can  draw 
three  times  as  heavy  loads  as  they  can  on  a 
bad  one,  with  less  wear  and  tear  to  the  wagons 
and  to  themselves.  The  interest  and  main- 
tenance charges  for  a  poorly  located  railway 
may  be  $2,500  per  year,  more  or  less.  The 
direct  cost  of  hauling  each  ton  over  a  mile  of 
such  road  will  be  in  the  neighborhood  of  one 
cent.  Increase  the  excellence  of  the  location 
and  construction  of  your  railway,  and  the 
annual  interest  and  maintenance  charges  will 
increase  to  $5,000,  $10,000,  or  even  $20,000  a 
mile;  but  the  possible  train  loads  will  increase 
so  rapidly  as  the  grades  and  appliances  become 
better  that  the  cost  of  hauling  each  ton  will 
be  reduced  to  half  a  cent,  a  quarter  of  a  cent, 
or  in  some  instances  an  eighth  of  a  cent  a  mile. 

The  question  which  of  these  methods  is  the 
most  economical  depends  upon  the  amount  of 
traffic  which  you  have  to  handle.  If  there  are 
only  a  thousand  tons  of  traffic  in  a  year,  it  will 
not  pay  even  to  build  a  tumpike.  For  the 
saving  of  $70  which  results  from  the  ability 
to  haul  those  1,000  tons  at  three  cents  instead  of 
ten  cents  will  not  pay  the  $300  a  year  interest 
and  maintenance  on  a  mile  of  tumpike.  But  if 
we  are  to  carry  10,000  tons  instead  of  1,000 
there  is  a  saving  of  $700  instead  of  $70,  and 
this  makes  the  better  road  the  more  economical. 
If  we  can  get  $100,000  it  becomes  profitable  to 
have  a  railway;  and  if  we  can  get  1,000,000 
it  will  pay  to  have  that  railway  constructed 
with  a  very  high  degree  of  excellence.  The 
more  traffic  there  is,  the  more  does  economy 
in  the  direct  cost  of  hauling  count  as  a  justifi- 
cation for  an  increase  of  fixed  charges. 

In  a  newly  settled  or  slightly  civilized  com- 
ipunity  the  possible  traffic  per  mile  is  small, 
and  the  appliances  must  be  correspondingly 
rude.  Economy  of  fixed  charges  is  of  more 
consequence  than  economy  of  operation.  But 
as  time  goes  on  these  conditions  are  reversed. 
Increase  of  population  means  increased  dema»d 
for  traveling  accommodation.  Improvement  in 
the  arts  means  increased  production,  increased 
amount  of  freight  to  be  carried  to  market  and, 
what  is  perhaps  of  still  more  consequence, 
increased  demand  for  the  hauling  of  coal  and 
raw  materials  and  of  food  supplies  for  the 
laborers.  Under  all  these  circTUmstances  there 
has  been  a  demand  for  every  invention  which 
would  enable  a  railway  by  an  increase  of 
original  cost  to  do  its  work  more  economically. 
We  have  substituted  steel  rails  for  iron  because 
they  enabled  us  to  carry  heavier  loads.  We 
have  for  the  same  reason  gradually  increased 
the  weight  of  our  cars  and  our  engines.  The 
modern  locomotive  weighs  more  than  the  old- 
fashioned  locomotive  and  burns  a  little  more 
coal;  but  it  hauls  five  and  ten  times  heavier 
loads  of  freight. 

Occasionally  it  will  happen  that  railways 
are  built  or  improvements  introduced  in  ad- 
vance of  the  needs  of  the  country,  where  popu- 
lation is  not  sufficiently  dense  or  productivity 
sufficiently  high  to  support  them.  This  was 
notably  the  case  in  the  years  preceding  the 
crisis  of  1857,  and  again  in  the  years  imme- 
diately subsequent  to  the  Civil  War.  In  both 
of  these  cases  the  traffic  was  insufficient  to 
support  the  lines  that  had  been  built  in  the 
newer  territories,  and  very  serious  loss  neees- 
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sarily  resulted.  But  the  general  effect  of  rail- 
way development  has  been  to  create  an  enor- 
mous traffic  at  low  rates,  in  place  of  the  very 
much  smaller  traffic  which  was  possible  at  the 
rates  that  prevailed  before  the  railway  was 
introduced  or  improved. 

To  this  extent  the  effect  of  new  methods 
of  railway  econonjy  has  been  thoroughly  good. 
But  the  good  thus  done  has  been  accompanied 
by  certain  evils,  which  at  times  have  proved 
very  serious.    The  direct  expense  of  doing  each 
piece  of  business  —  of  |oading  or  hauling  each 
ton  of  freight  or  carrying  each  individual  pas- 
senger, which  the  railway  agent  must  charge 
against   eveiy  such   piece  of   traffic  —  becomes 
very  small  in  proportion  to  that  contribution 
to  the  fixed  charges  of  the  road  which  there  is 
no    available    rule    for    apportioning.      These 
enormous  fixed  charges  must  be  met  somehow. 
But  how   much   of   them   should   be    paid   by 
passenger  traffic  or  how  much  by  freight  traffic, 
now_  much  by  small  quantities  of  valuable  goods 
carried  at  high  rates  and  how  much  by  large 
quantities  of  cheap  goods  which  will  barely  pay 
more  than  the  direct  expense,  is  a  matter  for 
the  agents   and    managers   to   decide   in   their 
discretion.    A    railway    rate   really   consists   of 
two  parts.    It  is  a  price  for  the  loading  or  hauling, 
plus  a  tax  for  the  general  expenses  of  the  road. 
The  price  element  must  be  based  on  the  cost  of 
doing  the  work.    The  tax  is  usually  based  upon  the 
ability  of  the  goods  to  stand  its  imposition  —  or, 
in  the  current   language  of  the  market,  upon 
what  the  traffic  will  bear.     Manufactured  arti- 
cles will  bear  a  rate  per  ton  which  would  be 
simply  prohibitory  if  ,  applied   to  coal   or   ore. 
Therefore  freight  is  classified;  and  instead  of 
a  uniform  rate  per  ton  we  have  several  differ- 
ent sets  of  rates  for  goods  of  different  classes. 
Short  distance  traffic  will  bear  a  rate  per  mile 
which   would  be  prohibitory  to  long  distance 
traffic     Therefore  we  make  reductions  in  the 
rate  per  mile  for  long  distances  which  would 
be  ruinous  if  applied  to  short  distances.     Of 
course    the   element   of    economy   of   handling 
enters    into    these    classifications    and    distance 
gradations;  the  low  grade   goods   are  on   the 
whole  cheaper  to_  handle  than  the  high  grade 
goods,  the  long  distance  traffic  is  more  econom- 
ical  than    the    short    distance    traffic;   but   the 
element   of  ability  to  pay  the  tax  is  the  one 
which  is   of  more  consequence  than  all  others 
put  together. 

But  it  is  obvious  that  this  taxing  power  is 
a  veiy  dangerous  thing  to  place  in  the  hands 
of  private  corporations,  and  one  which  is  liable 
to  be  abused.  To  meet  this  danger  and  these 
abuses  several  remedies  have  been  proposed. 

I.  Competition  between  Different  Carriers  on 
the  Same  Line. —  This  was  the  theory  upon 
which  the  early  railway  legislation  of  England 
was  based.  It  was  supposed  that  a  railway  cor- 
poration would._  like  a  turnpike  or  canal  com- 
pany, be  primarily  occupied  with  furnishing  the 
highway;  and  that  any  carrier  who  should 
choose_  to  build  cars  or  locomotives  could  run 
his  trains  on  the  railway,  precisely  as  he  might 
run  his  wagons  on  a  turnpike  or  his  boats  on  a 
canal.  It  was  impossible  to  apply  this  principle, 
partly  on  account  of  difficulties  of  operation  — 
the  danger  of  accident  being  very  great  if  inde- 
pendent carriers  tried  to  use  the  same  line 
— but   chiefly  because  a   railway  could   handle 


its  own  cars  and  trains  with  advantages  so 
much  better  than  those  which  could  be  com- 
manded by  the  cars  and  trains  of  independent 
carriers  that  the  latter  could  not  afford  to  pay 
the  tolls  fixed  by  charter. 

2.  Competition  between  Different  Lines. — 
This  was  the  theory  which  was  at  first  favored 
in  the  United  States.  It  was  a  little  more  work- 
able than  the  English  theory;  but  it  can  hardly 
be  said  to  have  produced  better  results.  For  if 
you  have  parallel  railways,  so  that  each  pro- 
ducer has  the  choice  of  two  lines,  this  duplication 
of  plant  involves  a  great  waste  and  loss  to  the 
community;  moreover,  the  competition  between 
two  such  parallel  lines  often  becomes  so  ruinous 
that  it  is  followed  by  their  consolidation.  If, 
on  the  other  hand,  we  have  competition  at  some 
points  and  not  at  others,^  the  places  which  get 
the  benefit  of  the  competition  enjoy  very  much 
lower  rates  than  those  which  prevail  elsewhere, 
and  we  thus  have  discrimination,  generally  in 
favor  of  the  large  cities  and  often  in  the  form 
of  secret  rebates  in  favor  of  the  more  unscru- 
pulous shippers  in  those  cities,  which  are  an 
evil  of  very  great  magnitude.  They  tend  to 
increase  the  drift,  already  too  strong,  from  the 
country  to  the  city ;  they  also  tend  to  substitute 
a  system  of  underhanded  dealings  in  business 
for  an  open  and  straightforward  competition 
between  producers  on  equal  terms. 

3.  State  Regulation  of  Rates  and  Fares.— 
This  system  takes  two  forms,  according  as  this 
special  liability  to  regulation  does  or  does  not 
carry  with  it  the  grant  of  monopoly  privileges. 
In  America,  during  our  later  period  of  railway 
legislation,  we  have  tried  to  have  such  regulation 
without  legalized  monopoly.  In  France  the  two 
have  been  combined. 

The_  danger  in  the  American  system  of  rate 
regulation,  without  the  guarantee  of  special 
rights  and  privileges,  is  that  the  rates  may  be 
fixed  so  low  that  there  is  no  profit  in  the 
business  of  railway  carriage.  Under  such  cir- 
cumstances railway  building  will  be  stopped 
and  the  community  will  be  deprived  of  the 
necessary  development  of  its  facilities.  This 
was  felt  at  the  time  of  the  Granger  legislation 
in  1874.  It  was  also  felt,  though  to  a  somewhat 
less  degree,  in  the  years  succeeding  the  passage 
of  the  Interstate  Commerce  Act.  The  com- 
munity attempted  to  secure  low  rates  without 
giving  railway  owners  any  corresponding  con- 
sideration. The  effect  was  that  it  got  fewer 
roads  than  it  wanted  until  the  laws  were  changed 
or  until  population  had  growth  to  adapt  itself 
to  the  new  conditions. 

A  second  danger  in  the  American  system  is 
that  a  legislature  which  regards  itself  as  the 
representative  of  the  shippers'  interests  as 
against  those  of  the  railways  will  be  always 
trying  to  _  stimulate  spasmodic  competition,  as 
was  done  in  the  anti-pooling  clause  of  the  Inter- 
state Commerce  Act,  and  will  tend  to  perpetuate 
those  very  discriminations  or  differences  in 
charge  which  it  is  the  main  object  of  railway 
regulation  to  check.  For  it  has  been  proved 
over  and  over  again  that  if  you  have  really 
active  competition  between  agents  of  competing 
lines  you  do  not  secure  that  openness  and 
equality  of  rates  which  is  possible  when  such 
competition  is  abolished. 

The  French  system  of  rate  regulation  is 
different  from  the  American.     By  French  law 
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the  whole  country  is  divided  into  districts.  Each 
railway  has  a  monopoly  in  its  own  district,  in 
return  for  which  monopoly  and  for  certain  sub- 
stantial subsidies  given  by  the  government  the 
company  is  subject  to  certain  well  defined  rights 
of  control.  The  French  system  seems  equitable 
in  theory,  but  it  cannot  be  said  to  have  worked 
well  in  practice.  For  the  agents  of  a  railway 
company  which  holds  a  guaranteed  monopoly 
have  such  an  advantage  in  bargaining  with  the 
government  that  they  find  it  possible  to  exact 
very  large  compensation  for  any  concessions 
that  they  make  to  public  demands.  They  get 
a.  great  deal  of  profit  in  return  for  very  little 
control. 

4.  Direct  Ownership  and  Operation  by  the 
Government. —  This  is  the  system  which  has  pre- 
vailed in  Germany,  especially  during  the  last 
quarter  of  a  century.  Prior  to  that  time  Prussia 
and  other  continental  countries  had  contented 
themselves  with  owning  parts  of  their  railway 
system,  leaving  other  parts  to  be  built  and 
operated  by  private  enterprise.  The  effect  of 
this  mixed  system  was  that  the  state  railways 
became  virtually  one  private  corporation  among 
many.  The  companies  dictated  the  policy  of 
the  government,  instead  of  giving  the  govern- 
ment any  opportunity  to  control  the  policy  of 
the  companies.  To  avoid  this  evil  the  Prussian 
government  purchased  substantially  all  of  the 
railways  of  that  country,  and  many  other  states 
have  tried  to  follow  the  example  of  Prussia  to 
the  extent  of  their  financial  ability. 

The  excellence  of  a  government  railway 
system  will,  roughly  speaking,  dq>end  upon  the 
excellence  of  the  government  itself.  If  the 
administration  is  in  financial  straits  the  owner- 
ship of  a  railwav  system  furnishes  a  temptation 
to  tax  the  people  which  is  too  near  at  hand  to 
be  resisted.  If,  on  the  other  hand,  the  govern- 
ment is  in  a  sound  position  financially,  it  will 
adopt  a  much  more  liberal  policy  in  the  matter 
of  charges.  Such  a  government  will  probably 
try  to  meet  popular  demands  more  fully  than 
some  of  our  private  corporations.  But  it  is 
slower  in  perceiving  commercial  needs  and  wants, 
and  hence  will  not  respond  as  promptly  to 
business  necessities  and  to  business  opportunities. 

There  was  a  time  when  people  discussed  the 
merits  of  state  and  private  ownership  of  rail- 
ways as  a  question  of  theory,  some  being  heated 
partisans  of  the  one  system  and  others  equally 
hot  partisans  of  the  other.  That  time  is  now 
past  It  is  universally  recognized  among  experts 
that  a  well  managed  state  road  and  a  well 
managed  private  road  will  adopt  nearly  the  same 
policy.  A  large  private  railway  system  cannot 
permanently  try  to  get  very  much  more  than  a 
fair  rate  on  its  investment.  A  state  railway 
system  cannot,  in  justice  to  the  taxpayers,  afford 
to  get  very  much  less.  For  state  roads  have 
cost  money  which  has  been  borrowed-  The 
interest  on  the  bonds  must  be  paid,  and  these 
interest  payments  are  usually  quite  as  large  as 
the  dividends  of  countries  which  have  private 
railways.  Again,  well  managed  state  railways 
must  adopt  substantially  the  same  principles  of 
classification  and  distance  gradation  as  private 
roads,  because  it  has  been  proved  that  only  by  the 
adoption  of  _  these  principles  can  the  railways 
do  the  maximum  service  to  the  community  at 
the  lowest  average  rates.  The  chief  difference 
between    state    railways   and   private    railways 


is  not  in  what  they  can  do  if  they  are  well  man- 
aged, but  in  the  particular  directions  in  which 
they  are  likely  to  err  if  badly  managed.  With 
private  roads  these  errors  will  take  the  form  of 
fraudulent  issue  of  securities  in  connection  with 
their  capital  and  of  favors  to  large  concerns 
in  their  operation.  With  state  roads  they  will 
take  the  form  of  wasteful  and  ill-judged  ex- 
penditures for  building  and  of  lack  of  readiness 
to  take  advantage  of  new  methods  of  operation, 
It  is  a  somewhat  interesting  fact  that  if  we 
take  similar  roads  in  different  countries  the 
inflation  of  the  capital  account  due  to  water 
in  stock  of  private  corporations  is  just  about 
balanced  by  the  waste  due  to  ineffectiveness  of 
government  contract  work  for  public  ones. 

Though  the  abuses  are  different,  the  remedies 
are  nearly  the  same  in  the  two  cases.  Whethet 
a  road  be  operated  by  a  private  corporation  or 
a  public  one,  the  first  desideratum  for  good 
management  is  publicity  in  all  its  affairs— 
straightforward  and  simple  accounting,  open 
bidding  with  regard  to  contracts,  adherence  to 
the  published  rate  sheets,  promotion  by  merit 
and  not  by  favor.  If  to  this  publicitjr  of  method 
is  added  responsibility  to  an  independent 
judiciary,  we  attain  a  really  salutary  system  o< 
railway  control,  whatever  the  form  of  owner- 
ship or  operation.  It  will  be  impossible  for 
any  railway  managed  under  such  a  system  to 
make  its  rates  much  higher  than  the  rates  of 
other  parts  of  the  same  country,  or  even  of 
other,  countries  under  similar  conditions;  be- 
cause producers  of  different  countries  are  com- 
peting in  common  markets.  If  Russian  producers 
and  American  producers  are  competing  in 
Liverpool,  the  charge  from  the  Mississippi  River 
to  Liverpool  influences  the  general  schedule  of 
transportation  rates  from  the  Volga  to  Liverpool, 
and  vice  versa.  If  we  can  secure  fair  treatment 
as  between  individual  shippers,  we  can  usually 
let  the  general  schedule  of  rates  take  care  of 
itself.  We  can  let  the  agent  adopt  the  system 
of  charging  what  the  traffic  will  bear  if  we 
insist  that  he  does  not  make  this  an  excuse  for 
charging  the  individual  what  his  traffic  will  not 
bear.  For  with  a  system  of  publicity  of  rates 
and  responsibility  of  agents,  it  will  be  so  ob- 
viously disadvantageous  to  the  traffic  of  a  rail- 
way itself  to  have  an  unreasonably  high  schedule 
of  charges  that_  enlightened  self-interest  will 
dictate  the  adoption  of  a  tax  system  which  will 
be  more  concerned  to  develop  traffic,  whether 
of  freight  or  passengers,  than  to  impose  an 
unnecessary  burden  upon  it. 

AnTHtjR  T.  Hadley, 
President  Yale  University. 

Railway  (Electric)  Economics.  No  single 
industry  or  art  has  probably  ever,  within 
an  equal  period  of  time,  brought  about  as  great 
changes  in  the  activities  of  municipal  life  as  has 
been  the  result  of  the  development  of  the  electric 
railway  since  1890.  Until  about  1900  the  devel- 
opment has  been  essentially  that  of  street  surface 
railways,  operating  on  tracks  laid  in  the  street  of 
centres  of  population,  or  upon  public  highways. 
On  account  of  the  use  of  the  highways  simultan- 
eously by  other  forms  of  traffic,  the  schedule 
speed  of  railways  where  tracks  occupy  public 
highways  is  necessarily  relatively  slow  (between 
9  and  IS  miles  per  hour).  It  is  this  speed  lim- 
itation which  has  been  the  cause  of  the  halt  in 
the  extension  of  electric  railways,  built  upon 
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public  highwajrs,  into  the  suburbs.  At  first,  too 
much  was  expected  of  these  railways,  with  the 
result  that  population  centres  sprang  up  at  points 
considerably  distant  from  the  cities.  The  in- 
centives for  this  migration  from  the  cities  were 
the  lower  rents,  lower  cost  of  living,  and,  in  gen- 
eral, better  sanitary  conditions  of  the  outlying 
districts.  Of  recent  years,  there  has  been  a  very 
considerable  return  of  the  outlying  populations 
to  the  cities,  necessitated  by  the  considerable  and 
prohibitive  time  interval  involved  in  passing  be- 
tween the  suburban  homes  and  the  places  of  busi- 
ness, in  the  use  of  the  existing  suburban  electric 
railways.  Generally  speaking,  the  suburban 
service  of  steam  railroads  has  not  supplied  the 


known  causes,  is  making  imperative  the  papula- 
tion of  the  outlying  districts,  which  can  only 
occur  with  the  advent  and  development  of  ade- 
quate methods  of  transportation. 

Since  1900  the  development  of  high-speed 
electric  railways  has  been  progressing  with 
marvelous  rapidity.  The  best  of  these  newcom- 
ers adopt  the  highest  class  of  steam  railway 
practice  in  the  construction  of  their  permanent 
way.  The  essential  characteristics  of  the  com- 
ing interurban  electric  railways  must  be:  (i) 
Safety  to  the  public;  (2)  high  schedule  speed; 
(3)  reliability  of  operation;  (4)  minimum  cost 
of  operation  and  maintenance. 

None  of  the  foregoing  conditions  can  be  satis- 
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existing'  want,  on  account  of  high  fares,  time- 
table limitations,  and  other  aggravations. 

The  time  has  come  when  distance,  especially 
in  and  about  large  population  centres,  is  meas- 
ured essentially  and  only  by  the  time  consumed. 
A  man  no  longer  lives  20  miles  or  30  or  40  miles 
from  his  office,  but  he  lives  30  minutes  or  40 
minutes,  or  one  hour  distant  from  his  office.  In 
other  words,  the  time  has  come  when  the  space 
interval,  or  distance,  between  two  points  or  local- 
ities, such  as  two  cities  or  towns,  or  the  home 
and  the  office,  has  resolved  itself  entirely  into  a 
question  of  time  consumed  in  passing  from  one 
point  to  the  other,  rather  than  any  question  of 
distance  covered.  Again,  the  constantly  increas- 
ing costs  of  living  in  the  large  cities,  due  to  well- 


factorily  attained  where  the  cars  are  operated 
upon  or  along  public  highways  upon  which 
pedestrian  and  vdiicular  traffic  also  exists. 

Individual  or  private  rights  of  way  are  the 
solution  of  the  problem.  The  private  right  of 
way,  however,  should  be  an  indiindual  roadway 
throughout,  that  is,  it  should  be  free  from  grade 
crossings  of  all  kinds,  except  at  such  special 
points  and  places  where  the  cars  run  onto  other 
tracks  over  which  they  are  to  operate. 

Interurban  roads,  to  be  successful,  must  be 
capable  of  making  high  speeds,  safely  and  con- 
tinuously, and  this  cannot  be  accomplished  where 
the  roadway  occupies  the  public  highway  or 
crosses  intersecting  highways  at  grade. 

Furthermore,  when  a  railway  owns  its  right 
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of  way  it  is  once  and  for  all  exempt  from  the 
demands,  and  continuously  increasing  impositions 
of  public  officials  in  the  matter  of  annual  pay- 
ments to  the  local  authorities  as  "compensation* 
for  the  use  of  the  highways  and  of  repairs  to  the 
space  between  its  outside  rails,  and  for  various 
and  constantly  increasing  distances  beyond  the 
outside  rails.  In  such  matters  it  has  become  the 
practice  of  some  public  officials  to  impose  addi- 
tional burdens  every  time  a  given  railroad  seeks 
any  additional  or  other  privileges  in  the  matter 
of  extensions,  track  facilities,  etc. 

In  several  existing  cases  interurban  lines  have 
been  laid  on  public  highways  for  considerable  dis- 
tances, when  they  could  have  purchased  rights  of 
way  parallel  to  the  highways  upon  which  they 
have  laid  their  rails,  and  but  a  few  hundred  feet 
from  such  highways,  for  merely  nominal  sums 
ranging  between  $1,200  to  $2,000  a  mile.  For  a 
road  30  miles  in  length,  a  private  right  of  way 
costing  as  much  as  $3,000  per  mile  will  increase 
the  cost  but  $90,000  for  the  right  of  way  and 
(allowing  the  maximum  of  three  crossings  per 
mile  at  an  average  cost  of  $5,000  each)  about 
$150,000  for  the  erodings,  or  a  total  of  $240,000. 
At  S  per  cent  the  interest  on  this  cost  is  but 
$12,000  per  annum.  As  the  items  of  operation 
and  maintenance  must  be  less  for  the  road  using 
a  private  right  of  way,  they  can  safely  be  left  out 

Consider  the  relative  marked  advantages 
which  a  private  right  of  way  200  to  500  feet  from 
the  main  road  would  secure.  In  the  first  place 
a  schedule  speed  three  or  four  times  as  great 
could  safely  be  made,  and  as  relatively  high 
speeds  and  large  daily  car  mileage  per  car  are 
necessary  to  secure  the  best  commercial  results, 
for  long  haul  business,  this  is  all-important.  In 
the  second  place  the  railway  would  be  free  from 
the  petty  annojrances,  impositions,  and  demands 
of  ignorant,  unjust,  or  corrupt  local  authorities. 
In  the  third  place  its  property  must  become  more 
valuable  each  year  as  the  adjoining  territory 
builds  up  and  settles,  and  within  a  comparatively 
short  time  it  will  probably  have  a  railway 
through  a  thickly  settled  community,  upon  its 
own  property  or  right  of  way,  subject  to  no 
annoyances,  impositions,  or  charges,  except  the 
universal  and  open  real  estate  tax.  In  the  fourth 
place  it  will  be  m  a  position  to  so  manipulate  and 
increase  its  schedules  as  to  enable  it  to  "get  all 
there  is  out  of  the  territory,"  and  it  can  also 
arrange  for  and  take  care  of  any  passenger  or 
freight  business  of  any  existing  or  future  con- 
necting road  or  roads.  In  the  case  assumed  in 
the  preceding  .paragraph,  the  additional  annual 
fixed  charge  for  these  advantages  is  $t2,ooo,  plus 
the  annual  real  estate  tax  against  which  must  be 
placed,  for  the  care  of  a  good  road  upon  a  public 
highway,  the  interest  on  the  first  cost  of  paving 
between  the  rails  and  for  the  required  distance 
outside  of  the  rails,  plus  the  annual  cost  of  main- 
taining the  roadway  as  demanded  by  the  local 
authorities  to  facilitate  vehicular  traffic,  and  it 
should  not  be  forgotten  that  the  cost  of  main- 
taining any  roadway  subject  to  vehicular  traffic 
is  always  in  excess  of  maintenance  costs  where 
vehicular  traffic  does  not  occur  on  the  railway 
roadway.  Consequently  for  the  case  of  a  rail- 
way whose  tracks  are  upon  a  public  highway 
we  have  two  additional  costs  which  are:  (i) 
That  of  maintaining  a  paved  or  macadamized 
roadway  for  vehicular  traffic.  (2)  That  extra 
cost  of  maintaining  a  roadway,  such  as  cost  of 


surfacing,  alignment,  etc.,  due  to  the  additional 
use  of  the  roadway  by  all  kinds  of  vehicles.  To 
the  foregoing  debits  against  the  tracks  upon 
public  highways  must  generally  be  added  th» 
annual  payment  exacted  for  the  use  of  the  high- 
way known  as  "compensation.*  In  several 
instances  which  I  have  investigated  the  two 
accounts  were  about  equal,  leaving  no  doubt  as 
to  which  scheme  to  adopt,  as  in  the  one  case  the 
company  would  have  nothing  for  its  money, 
while  in  the  other  it  would  have  had  a  real 
estate  asset  whjch  would  constantly  increase  in 
value.  In  addition  there  would  be  eliminated  the 
uncertain,  constantly  increasing,  and  constantly 
more  serious  claims  on  account  of  accidents,  due 
to  collisions,  etc.,  on  account  of  the  development 
of  the  territory  and  the  constantly  increasing  use 
of  the  railroad  by  the  public  together  with  conse- 
quent greater  use  of  the  highways  by  the  public. 

The  foregoing  has  reference  especially  to  the 
physical  details  of  the  permanent  way  of  the 
highest  type_  of  the  coming  high_  speed  electric 
railroads  which  will  play  such  an  important  part, 
not  only  in  the  imminent  necessary  readjustment 
and  distribution  of  congested  populations,  but  in 
the  future  economic  processes  and  development 
as  well.  At  preserit  and  for  a  while  the  coming 
high-speed  general  traffic,  interurban  and  subur- 
ban electric  railways  will  be,  in  most  cases,  pas- 
senger transportation  enterprises.  That  such 
systems  are,  however,  destined  to  be  important 
factors  in  the  transportation  of  goods  and  mer- 
chandise admits  of  no  doubt  whatever. 

The  freight  and  express  traffic  of  existing 
interurban  electric  roads  has  been  shown  by  the 
experience  of  the  interurban  lines  in  the  United 
States  and  elsewhere,  to  be  a  profitable  portion 
of  their  business  and  one  which  bids  fair  to  de- 
velop enormously.  It  is  difficult  yet  to  obtain 
any  satisfactory  figures  as  to  just  what  this  busi- 
ness will  amount  to,  but  from  the  information 
available  from  the  roads  investigated,  a  fair  pres- 
ent average  on  a  good  road  shows  that  it  is  now 
from  $500  to  $1,000  per  annum  per  mile  of  single 
track,  depending  upon  local  conditions  and  the 
extent  to  which  the  freight  and  express  business 
has  been  sought  and  developed.  There  is  no 
doubt  but  that  the  same  reason  which  has 
developed  the  passenger  business  on  electric  lines, 
that  is,  short  headway,  will  be  and  is  a  large  fac- 
tor in  developing  the  freight  and  express  busi- 
ness. With  steam  railways  the  object  is  to  make 
every  freight  train  unit  a  self-supporting  or  pay- 
ing tmit,  which  is  also,  as  is  well  known,  the 
process  sought  to  be  followed  by  steam  roads'  in 
their  passenger  business.  Steam  railway  oper- 
ating economy  now  lies  in  the  direction  of  long 
trains,  or  in  other  words,  in  long  headways,  and 
the  tendency  of  modern  steam  railway  economy 
is  toward  building  larger  and  heavier  _freij[ht 
engines,  and  cutting  down  grades  and  eliminating 
curves  so  as  to  reduce  the  cost  of  the  "ton-mile,* 
etc. 

In  the  case  of  electric  roads  the  unit  at  pres- 
ent is  not  the  ton-mile,  but  the  car-mile,  and 
there  is  practically  no  economy  to  be  gained  by 
running  long  trains.  It  has  been  demonstrated 
that  passengers  can  be  profitably  carried  for  less 
per  mile  on  interurban  roads  paralleling  steam 
roads  than  the  steam  roads  have  been  able  to 
carry  such  passengers  for.  This  condition  is  due 
to  the  fact  that  electric  roads  operate  single  cars 
or  trains  at  frequent  intervals,  and  increase  the 
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•riding  habit."  The  same  law  holds  good  in 
freight  transportation.  If  the  commercial  inter- 
ests of  a  community  realized  that  they  could  re- 
plenish their  stocks  upon  a  day's  notice,  they 
would  cease  laying  in  supplies  of  goods  of  such 
quantity  that  would  last  them  a  week  or  ten  days, 
or  possibly  two  weeks,  as  is  now  the  case,  and 
through  the  saving  thus  secured  in  insurance, 
interest,  warehouse  handling,  etc.,  could  afford 
and  would  pay  a  higher  rate  to  the  electric  road 
for  the  "express"  handling  of  goods  than  that 
now  paid  to  steam  railway  companies.  In  other 
words,  a  rapid  and  frequent  train  service,  such  as 
electric  roads  can  give,  will  not  only  materially 
increase  the  freight  and  express  business,  but  by 
eliminating  the  economically  non-productive  con- 
ditions now  existing  between  the  producers  and 
the  consumers  will  develop  a  most  important 
landmark  in  political  economy. 

It  is  an  unfortunate  fact  that  engineers  and 
others  who  have  had  to  do  with  heavy  duty  and 
high-speed  electric  traction  enterprises  have  not 
at  all  appreciated  the  economic  relations  main- 
taining between  various  relatively  high  schedule 
speeds  and  the  costs  of  establishing  and  main- 
taining such  schedules.  The  proof  of  this  ig- 
norance of  the  costs  of  high  schedule  speeds  is 
to  be  found  in  the  numerous  general  specifica- 
tions for  high  speed  electric  railways  wherein 
are  to  be  found  the  provision  that : 

The  schedule  speed  of  the  train  units  shall  be  .... 
mile*  per  hour,  allowing  ....  seconds  for  stops  at 
stations,  averaging  ....  miles  apart. 

While  it  is  true  that  high-speed  railways  are 
now  economic  imperatives  in  and  around  large 
commercial  centres  of  population,  it  should  never 
be  forgotten  that  very  high  schedule  speeds  with 
frequent  stops  are  expensive,  and,  therefore,  only 
warranted  in  special  cases.    The  schedule  speed 


and  therefrom  a  set  of  approximate  conditions 
selected  upon  which 'to  base  the  determination  of 
an  accurate  set  of  speed-time  and  energy  curves 
in  the  construction  of  which  is  considered  and 
represented  and  determined  the  influence  of  all 
the  details  of  alignment,  gradients,  and  stops  of 
the  line  as  surveyed. 

Two  or  three  actual  and  accurate  total  run 
sheets,  for  runs  in  both  directions  between  ter- 
mini, should  be  constructed  before  attempting  to 
arrive  at  a  conclusion  as  to  the  most  economic 
schedule  to  adopt.  Plates  I,  II,  and  III  show 
examples  of  sections  of  actual  total  runs  or  indi- 
vidual runs,  between  two  stations,  of  such  accu- 
rate determinations,  made  in  connection  with  the 
development  of  the  engineering  details  of  the 
New  York  &  Port  Chester  Railroad.  Such 
curves  also  give  valuable  information  relating  to 
the  proper  gearing  of  any  given  equipment  for 
the  work  it  will  be  called  upon  to  do.  Generally 
speaking,  it  will  be  found  that  motors  should  be 
geared  for  the  lowest  maximum  speed,  allowing 
a  fair  margin  for  occasional  required  increases 
due  to  the  necessity  of  making  up  lost  time,  for 
the  making  of  the  required  schedule.  A  gear 
ratio  giving  an  unnecessarily  high  speed  not  only 
overheats  the  motors,  but  produces  unnecessarily 
great  demands  upon  the  transmission  system  and 
the  generating  and  sub-stations. 

In  determining  upon  a  schedule,  not  only  must 
the  matter  of  motor  heating  be  considered  as 
affected  by  different  rates  of  acceleration,  but 
there  must  also  be  considered  and  determined  the 
matters  of  the  line  fluctuations  together  with 
those  of  energy,  input  and  station  loads.  While 
rapid  accelerations  effect  marked  energy  savings, 
it  is  entirely  possible  to  wipe  out  any  advantage 
so  obtained  on  account  of  the  poorer  boiler,  en- 
gine, and  generator  economies  due  to  irregular 
load  curves  and  low  power  factors. 


TABLE  I. 


Distance  between  stops 

Watt  hours  per  ton  mile  for  schedule  speeds  of 

Miles 

Feet 

40  mile* 
per  hr.  . 

35  mile* 
per  hr. 

30  miles 
per  hr. 

2$  miles 
per  hr. 

20  mile* 
per  hr. 

IS  miles 
per  hr. 

a 

15.840 
13,200 
10,560 
7.9»o 
5.280 
2,640 
1.320 

no 
121 
142 

8a 
90 
99 
123 

128 

65 

8s 
90 
145 

53 

15 

68 

74 

119 

40 
40 
4t 
43 

55 
56 

130 

Train  friction  in  pounds  per  ton 

35 

30 

27-5 

»S 

20 

15 

affects  not  only  the  cost  of  the  motor  equipment, 
but  also  that  of  the  main  generating  station, 
transmission  system,  and  other  details.  For  this 
reason  the  matter  of  the  proper  schedule  speed 
should  always  be  carefully  and  exhaustively  in- 
vestigated and  determined  before  it  is  announced. 
The  scientific  method  of  procedure  consists^  in 
first  making  a  rough  preliminary  determination 
by  assuming  the  line  to  be  straight  and  level  and 
the  stations  or  stops  at  equal  distances  apart.  By 
assuming  certain  safe  and  practically  standard 
data,  such  as  tractive  effort,  braking  effort,  time 
of  stops,  and  train  friction,  and  having  the  dis- 
tance between  stations,  a  set  of  roughly  approxi- 
mated speed  time,  distance  time,  and  energy 
curves,  can  be  calculated  and  therefrom  approxi- 
mations obtained  of  the  energy  which  will  be 
required  to  maintain  various  resulting  schedules, 


The  braking  effort  or  retardation  is  taken  at  150 
pounds  per  ton. 

The  stops  are  taken  at  15  seconds  each,  except 
in  the  case  of  the  1 5-mile  per  hour  schedule,  where 
10  seconds  is  taken. 

The  foregoing  figures  are  for  cases  of  approximately 
level   and  approximately   straight  roads. 

For  a  schedule  of  40  miles  per  hour  the  speed 
attained  will  be  between  60  and  65  miles  per  hour. 
A  schedule  of  25  miles  will  require  speeds  of  from 
40  to  so  miles  per  hour,  etc. 

The  rate  of  acceleration  for  the  long  runs  varies 
from  75  to  no  pounds  per  ton,  going  as  high  as  21a 
pounds  per  ton  for  short  runs. 

The  foregoing  applies  to  single  car  units.  If  units 
of  more  than  one  car  be  used,  the  friction  in  pounds 
per  ton  will  decrease  and  with  it  will  also  decrease 
the  energy  consumntion  in  waft  hours  per  ton  mile. 

Some  of  the  places  have  been  left  blank  on  ac- 
count of  the  impracticability,  with  existing  apparatus, 
of  making  some  of  the  high  schedules  with  the  short 
distances  between  stops  assumed  in  the  table. 

The  figures  are  for  the  energy  required  at  th« 
motors. 
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Table  I  shows,  strikingly,  the  relations  exist- 
ing between  schedule  speed,  stops  per  mile,  and 
corresponding  energy  consumption.  In  the  face 
of  the  conditions  shown  in  the  table  it  is  diffi- 
cult to  imagine  why  the  matter  of  schedule  speeds 
has  been  handled  so  recklessly  by  engineers  and 
promoters  inaugurating  new  enterprises. 

In  view  of  the  rapidly  increasing  maximum 
speeds  at  which  interurban  systems  are  being 
operated,  attention  must  also  be  paid  to  those 
details  of  design  which  will  reduce  the  train 
resistance  and  more  especially  that  element 
thereof  known  as  "wind  resistance,'^  which  is  by 
far  the  greatest  component  of  train  resistance. 
Smooth,  flat  sides  with  the  platform  ends 
rounded  or  tapered  and  enclosed  are  among  the 
simple  and  effective  methods  of  car  construction 
employed.    It  is  astonishing  what  a  saving  in 


than  55  such  formube.  A  complete  list  would 
doubtless  include  twice  that  number.  These  for- 
mula differ  greatly  in  their  form  and  in  the 
purpose  for  which  they  are  intended.  In  some 
cases,  the  formula  is  intended  to  give  the  total 
resistance,  including  that  of  the  locomotive  and 
the  cars  constituting  the  train.  In  other  cases 
the  formula  gives  only  the  resistance  _  of  the 
train.  In  some  cases  the  formula  takes  into  ac- 
count only  the  velocity^  of  the  train ;  in  other 
cases  the  formula  takes  into  account  the  number 
of  cars,  and  the  weight  and  the  length  of  the 
cars  in  the  train. 

It  is  apparent  that  the  matter  of  schedule 
speeds,  as  related  to  costs  of  operation,  is  not 
generally  understood. 

The  schedule  speed  may  be  a  large  factor  in 
determining  the  commercial  success  or  failure  ot 
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\ratt-hours  per  ton  mile  or  per  car  mile  and  con- 
sequently, in  cost  of  operation,  the  application 
of  the  simple  _  methods  above  suggested  will 
produce  as  indicated  by  recent  tests. 

The  problem-  of  determining  the  total  amount 
of  mechanical  resistance  opposed  to  the  motion 
of  a  car  or  train  is  a  very  difficult  one,  for  which 
it  may  be  said,  in  fact,  that  no  general  solution 
applicable  to  all  cases  has  thus  far  been  found. 
It  has  been  generally  admitted,  for  a  long  time, 
that_  this  resistance,  to  which  the  general  term 
•train  resistance"  has  been  applied,  varies  with 
the  speed  of  a  car  or  train ;  but  there  is  a  wide 
difference  of  opinion  in  regard  to  the  amount  of 
variation  to  be  expected  at  different  speeds. 
Many  "formulse"  for  calculating  the  train  resist- 
ance as  a  function  of  the  speed  have  been  pro- 
posed and  used.  J.  A.  F.  Aspinall,  in  his  paper 
on  'Train  Resistance,^  read  before  the  Institution 
of  Civil  Engineers,  in   igoi,   tabulated  no  less 


an  enterprise.  As  an  illustration  see  Table  I) 
we  see  that  the  waft-hours  per  ton-mile,  allowing 
a  stop  every  two  miles,  required  for  a  40-mile 
per  hour  schedule,  are  142,  while  for  a  35-mile 
per  hour  schedule  there  are  required  about  99 
watt-hours  per  ton-mile.  We  assume,  as  an 
average,  a  road  30  miles  long,  over  which  are 
made  100  round  trips  per  day,  with  cars  weigh- 
ing 45  tons  each,  and  assuming  a  loss  of  25  per 
cent  between  the  motors  and  the  main  power 
station  switchboard,  and  taking  the  cost  of  en- 
ergy at  $.006  per  kilowatt  hour  we  have 
100  X  30  X  2  X  45  X  0.006  X  365  X  142 
=  $111,952.80 

0.7s  X  1000 
as  the  cost  of  operating  the  40-mile  per  hour 
schedule  with  single  units  and 
100  X  30  X  2  X  45  X  0.006  X  365  X  99 
=  $78,051.60 

0.75  X  1000 
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as  the  cost  of  operating  the  3S-mile  per  hour 
schednle  with  single  units. 

The  difference  between  these  costs  is 
$33,901.20,  which,  at  5  per  cent,  is  the  annual 
interest  on  $678,024.  For  a  road  30  miles  in 
length,  the  time  between  termini  for  the  3S-mile 
scbediile  would  be  514  minutes,  while  the  time 
for  the  40-mile  schedule  would  be  45  minutes ;  a 
difference  per  trip  of  64  minutes.  The  matter 
is  also  well  brought  out  in  the  'run  curves* 
shown  in  plates  I,  II,  and  III. 

Earnings. —  One  of  the  most  serious  and  inex- 
casable  mistakes  is  that  of  computing  or  deter- 
mining the  probable  gross  income  of  a  proposed 
new  railway  enterprise  by  the  application  of  gen- 
eral average  data  to  a  specific  case.  The  proper 
determination  of  the  probable  gross  earnings  for 
each  or  any  case  requires  specific  determinations 
and  studies  of  the  territory  considered  which  will 
show:  (i)  Estimate  and  money  value  of  prob- 
able passenger  business  between  each  of  the  cen- 
tres of  population  and  the  principal  terminus  or 
termini,  if  both  be  important  places.  (2)  Esti- 
mate and  money  value  of  probable  passenger 
business  between  each  of  the  centres  of  popula- 
tion between  the  termini  and  each  of  the  re- 
mainder of  such  centres  of  population.  (3)  Esti- 
mate and  money  value  of  the  probable  annual 
excursion  or  recreation  p&ssenger  business.  (4) 
Estimate  and  money  value  of  the  probable  ex- 
press and  freight  business.  (5)  Rates  of  fare 
which  are  proposed  to  be  charged.  Should  an 
existing  road  or  roads  be  occupying  the  territory 
proposed  to  be  served,  the  relation  between  exist- 
mg  rates  of  fare  and  the  proposed  rates  is  of 
course  an  important  factor  in  this  latter  consider- 
ation. 

As  a  matter  of  fact,  instances  of  totally  unoc- 
cupied territory  are  very  rare.  _  Trolley  roads  are 
almost  certain  to  be  in  operation  and,  generally, 
in  instances  of  most  promise,  steam  roads  will  be 
found  serving  the  territory  after  a  fashion.  _A 
knowledge  of  the  business  of  the  existing  rail- 
ways operating  in  the  proposed  territory  is  gen- 
erally of  value  and  should  be  ascertained.  For 
steam  roads  this  can  be  readily  done  by  purchas- 
ing one  ticket,  at  each  station  within  the  territory 
to  be  served,  to  every  other  station  on  a  certain 
day  of  the  month,'  and  then  repeating  the  pur- 
chases at  given  intervals,  say  10  days  apart  for 
some  months.  _  As  each  ticket  has  a  serial  num- 
ber the  existing  local  and  through  passenger 
business  for  any  territory  can  be  readily  deter- 
mined by  noting  the  serial  numbers  and  subtract- 
ing the  numbers  on  those  first  purchased  from 
those  last  purchased.  This  method  will  also 
show  the  variations  of  the  passenger  traffic. 

The  business  of  the  surface  trolley  roads  can 
be  determined  by  stationing  men  at  predeter- 
mined important  places  along  the  routes  and 
noting  the  car  number,  time  of  day  and 
number  of  passengers  on  each  car  as  it 
passes  a  given  point  For  this  work  some 
experience  is  necessary  to  estimate  the  num- 
ber of  passengers  on  the  car  as  it  passes 
the  observer.  It  is  remarkable  how  accurate  a 
little  experience  and  care  will  make  such  observa- 
tions. The  difference  in  the  number  of  passen- 
gers on  a  car  as  shown  by  the  observations  of 
flie  consecutive  observers  will  show,  approxi- 
mately, the  amount  of  local  business  or  business 
between  centres  of  population.  These  observa- 
tions will  also  show,  approximately,  the  total 


trolley  passenger  business  for  the  territory  and 
will  provide  data  from  and  for  the  actual  case 
in  hand,  from  which  can  be  determined  the  rides 
per  capita  between  the  different  centres  of  popu- 
lation. It  is  needless  to  say  that  the  detailed 
data  above  noted  will  not  be  supplied  by  the 
existing  operating  railways,  whence  the  necessity 
for  the  relatively  large  expenditure  of  the  time 
and  money  to  secure  them.  Should  the  proposed 
railway  be  one  of  great  magnitude  which  will 
involve  the  expenditure  of  large  sums  for  its 
installation,  it  is  best  to  extend  the  observations 
over  both  the  summer  and  winter  months,  as  by 
so  doing  a  more  reliable  average  will  be  ob- 
tained. 

Having  now  the  approximate  actual  existing 
traffic  business  between  each  of  the  towns  and 
the  termini,  as  well  as  the  local  traffic  between 
each  of  the  towns,  an  estimate  is  made  of  the 
probable  increase  of  traffic  due  to  the  increased 
facilities.  Upon  three  branches  of  the  New 
York,  New  Haven  &  Hartford  Railroad  which 
were  changed  from  steam  to  electric  systems, 
the  following  results  were  obtained : 

COMPAKISON   OF   PASSENGERS  CABKIED  PER   ANNUM 

UPON  CHANGING  FROM  STEAM  TO  ELECTRIC 

OPERATION. 

Passengers  carried 

'ne  1 . 
Electricity 


Name  of  road  Steam 

Nantasket  branch 304,292 

Highland    divison 387,695 

New  Canaan  branch....  98,302 


annum  operating  by 


702,419 

1,060,617 

184,728 


The  systems  cited,  at  the  time  these  results 
were  obtained,  operated  on  hourly  and  half- 
hourly  schedules.  The  differences  would  un- 
doubtedly be  much  greater  with  shorter  head- 
ways; these  figures,  however,  show  nearly  100 
per  cent  increase  as  a  minimum  and  about  270 
per  cent  increase  as  a  maximum. 

An  estimate  should  now  be  made  of  the 
passenger  traffic  which  will  come  to  the  new 
road.  Let  there  be  seven  towns,  as  A,  B,  C,  D, 
E,  F,  and  G,  including  the  termini.  Determine 
upon  the  average  fares  between  each  place,  and 
let  A',  B',  C,  D',  E',  F',  and  G'  be  the  respective 
populations  of  which  A  is  the  main  or  principal 
terminus.  Let  the  estimated  rides  per  capita 
from  G  to  A  equal  N  rides  per  annum,  and  the 
rate  of  fare  between  A  and  G  equal  R,  then 
G'XNXR  =  S,  which  is  the  revenue  which 
will  accrue  on  account  of  the  community  of  in- 
terest between  G,  the  minor  terminus,  and  A,  the 
principal  terminus.  Proceeding  in  this  manner 
for  each  town  or  population  centre,  we  obtain 
the  total  estimated  revenue.  As  a  concrete  in- 
stance will  be  more  impressive,  attention  is 
directed  to  Tables  II  and  III  showing  computa- 
tions of  this  kind  worked  out  by  the  writer, 
earnings  per  capita  taken  from  interurban  statis- 

Tahle  II  is  computed  from  data  upon  the 
tics,  which  data  were,  however,  not  used  until  the 
existing  railway  earnings  per  capita  for  the  case 
in  hand  had  been  determined  by  ascertaining  the 
existing  business.  The  railway  earnings  of 
places  relatively  remote  from  a  large  city  are 
generally  greater  per  capita  for  interurban  rail- 
roads than  those  of  the  nearer  places. 

The  above  estimates  of  the  earnings  were 
made  after  a  careful  study  of  existing  conditions, 
as  well  as  of  the  nearest  existing  approximations, 
in  the  territory  to  be  served  by  the  New  York  & 
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Port    Chester    Railroad.    These    investigations 
covered  many  months  and  had  for  their  objects : 

1.  A  careful  study,  after  personal  observation,  of 
the  habits  of  the  people  along  the  line;  that  is, 
ascertaining  how,  when,  and  where  thev  traveled. 

3.  The  existing  inducements  whicn  would  cause 
people  to  travel  between  the  various  cities  and  towns. 

3.  Ascertaining  the  occupations  of  the  people  and 
the  probable  stability  of  their  employment 

4.  Examination  of  the  national  censuses,  as  well 
as  of  the  various  ward,  precinct,  and  school  censuses. 

5.  Personal  observations  at  the  various  points  at 
which  the  public  boarded  trolley  cars,  at  all  hours 
of  the  day  and  night  for  many  months,  to  count  and 
ascertain  the  amount  and  division  of  the  existing 
travel. 


results  given  in  Table  II.  Both  methods  can 
be  used  and  should  be  in  all  cases  of  this  kind 
where  a  careful  study  of  the  question  of  proba- 
ble traffic  is  important  The  figures  obtained 
differ  slightly  from  those  reached  on  the  popu- 
lation basis,  but  approximate  so  closely  as  to 
afford  a  satisfactory  check. 

In  arriving  at  the  probable  earnings  per  cap- 
ita, per  annum  (Table  III),  a  careful  study  was 
made  of  the  average  railway  fare  expenditures 
per  capita  as  they  now  exist  in  this  territory, 
that  is,  the  approximate  amounts  of  money  paid 
to  the  existing  steam  and  trolley  roads  by  the 


TABLE  II. — ESTIMATES  OF  EAKNINGS  ON   POPULATION  BASIS. 


Between 

Population 
carried  per  year 

Average  fare 
per  trip 

Annual  income 

Port  Chester  and  New  York 

7,000  X  130 
3,000  X  1 20 
5,000  X  120 
30,000  X  1  so 
30,000  X  60 
38,000  X  1 50 
35,000  X  30 

63,000  X  30 

100,000  X  50 
1,500,000 

15  cents 

13 

10       " 

1     " 
15 

$136,000 
36,000 

73,000 

300,000 

90,000 

353,000 

iiiiro 

New    Rochelle  and   Port   Chester 

Mount  Vernon,  Pelham  and  New  York 

350,000 
335,000 

Annual  summer  and  recreation  business  of  the  road... 

$1,490,300 

A  careful  study  of  the  business  of  the  exist- 
ing trolley  and  elevated  roads  and  steam  rail- 
roads operating  in  the  district  _  was  made, 
as  well  as  of  the  nearest  existing  approxi- 
mations now  operating  elsewhere,  and  all  data 
thus  obtained  were  plotted,  and  therefrom  the 
deductions  here  shown  were  drawn.  It  was 
found  that  this  estimate  contemplates  carrying 
the  population  served  approximately  100  times 
per  year.  The  business  will  include  18,000,000 
fares  per  annum.  As  these  18,000,000  fares  are 
based  upon  approximately  4,500,000  car  miles,  it 
will  be  seen  that  there  must  be  carried  but  four 
passengers  per  car  mile;  18,000,000  divided  by 
365  =  49,300  passengers  per  day  of  398  trips,  or 
an  average  of  124  passengers  per  complete  trip 
of  about  22  miles.  There  are  22  local  stations 
and  12  express  stations,  which  would  give,  on  an 
average,  6  passengers  per  station  per  trip  for  the 
local  service,  and  10  passengers  per  station  per 
trip  for  the  express  service. 

TABLE  III. — ^ESTIMATES  OF  EARNINGS  ON  PER  CAPITA 
BASIS    BY    DIVIDING   TERRITORY    INTO    ZONES. 


Between 

Popula- 
tion 

Earn- 
ings per 
capita 

Totel 

Port  Chester  and  New  York 

Harrison,     Rye     and     New 

York     

8,000 

3,000 
5,000 

20,000 

30,000 

30,000 

45.000 

80,000 

100,000 

$15.00 

15.00 
15.00 

13.00 

10.00 
3.00 
3.00 
1.50 
3.00 

$130,000 
30,000 

75.000 
340,000 
300,000 

90,000 
135,000 

130,000 

$300,000 

Mamaroneck  and  New  York 
New     Rochelle,     Larchmont 

and  New  York 

Mount  Vernon,  Pelham  and 

New    York 

New      Rochelle      and      Port 
Chester 

New     Rochelle    and    Mount 

Mount     Vernon     anl     Port 

I'ort'    Chester,     Bronx     and 
Mount  Vernon  

Total 

$1,410,000 

Table  III  was  worked  out  upon  the  zone 
system  and  for  the  purposes  of  checking  the 


residents  of  the  different  zones  into  which  the 
district  was  divided  for  this  purpose.  In  fol- 
lowing out  this  method,  I32d  Street  and  Willis 
Avenue  of  New  York  city  was  taken  as  the  cen- 
tre, and  circles  with  I32d  Street  and  Willis 
Avenue  as  a  centre  were  drawn,  the  radius  of 
each  circle  being  one  mile  greater  than  the  other. 
In  this  way  25  circles  were  obtained.  Had  the 
circles  simply  been  carried  to  the  State  line,  but 
24  would  have  been  _  obtained.  Inasmuch,  how- 
ever, as  there  is  quite  an  extensive  population 
immediately  beyond  Port  Chester,  Conn.,  all  of 
which  will  have  easy  access  to  this  road  by  using 
the  existing  trolley  roads  for  a  short  distance, 
the  Connecticut  population  was  taken  into  ac- 
count for  a  distance  of  three  miles  from  what 
would  be  the  end  of  this  road.  The  population 
for  one  half  of  a  mile  on  each  side  of  this  rail- 
way was  obtained  for  each  of  the  zones,  that  is, 
the  distance  between  any  two  consecutive  circles, 
and  the  riding  data  of  this  population  determined. 
For  the  purpose  of  arriving  at  this  information, 
a  careful  count  during  the  summer  and  winter 
was  made  for  a  period  extending  over  six 
months,  of  the  number  of  passengers  on  the  trol- 
ley cars  at  different  points  in  this  territory,  as 
well  as  the  number  of  people  using  the  steam 
road  at  each  of  the_  stations  in  the  territory  under 
consideration.  This  information  was  obtained 
in  the  way  already  described. 

When  it  had  been  obtained,  a  series  of  curves 
were  plotted,  showing  the  relations  between 
receipts  per  capita  and  population  served  for  dif- 
ferent periods,  and  localities  or  zones.  From  the 
curves  so  determined,  the  fig^ures  for  the  receipts 
per  capita  given  in  this  statement  were  summar- 
ized. Of  coursethe  estimated  earnings  per  cap- 
ita given  in  this  summary  are  less  than  the 
results  actually  obtained,  as  the  figures  given  are 
those  estimated  for  the  New  York  &  Port  Ches- 
ter Railroad  portion  of.  the  business  only. 

Table  IV  shows  some  of  the  results  which 
now  obtain  upon  a  number  of  systems  operating 
in  and  about  various  large  cities  of  the  United 
States.    They  are  all  city  railway  systems,  and 
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TABLE  IV. —  STATISTICS  OF  LASGE  CITY  PBOPERTIES. 


Miles  of 
track 


Population 


Gross  receipts 


Gross 
receipts 
per  mile 
of  track 


Gross 

receipts 
per  capita 


Intcnirban  Street  Railway  Co.,  New  York 

Philadelphia  R.  T.  Co.,  Fhiladelpbia,  Pa 

Brooklyn  R.  T.  Co.,  Brooklyn,  N.  Y. 

Boston  Elevated  Ry.  Co.,  Boston,  Mass 

Pittsburg   Railways  Co.,   Pittsburg;,  Pa 

Chicago  Union   Traction   Co.,   Chicago,   111 

Sl  Louis  Transit  and  Suburban  Co.'s 

Chicago  City  Railway   Co.,  Chicago,  111 

United  Railways  of  San  Francisco,  San  Francisco,  Cal . . 

Vaited  Railways  &  Electric  Co^  Baltimore,  Md. 

International  Railway  Co.,  Buffalo,  N.  Y 

Twin  City  R.  T.  Co.,  Minneapolis,  Minn 

Detroit    United    Railway,    Detroit,    Mich 

Cncinnati   Traction  Co.,  Cincinnati,  O 

Milwaukee    Electric   Railway  &  Light   Co.,   Milwaukee, 
Wis 


403 
47S 

H^ 
387 
401 
303 
455 
a«9 
a44 
3«4 
353 

ail 

aio 
146 


3,050,600 
t,a93.697 
i,i66,58;> 

741,062 
a7SO,ooo 
1,698,570 
a75o,ooo 
1,698,570 
a375,ooo 

508,957 
a50o,ooo 

36«.350 
b3O3,i30 

3SS.noa 

385,315 


*ao,634.548 

14,006,915 

12,510,632 

11,060,380 

8,276,560 

7,825,120 

7,051,244 

6,367,358 

5.553.904 

5,040,27a 

4,426,675 

3.591.540 

3.501,754 

3.315.751 

2.302,514 


$51,202 
29.492 

28,580 
20,640 
25.825 
15.497 
29.073 
22,762 
14,241 
11.540 
14,084 
9.215 
15.789 

«  5.770 


^10.06 

to.98 

"•94 

14.88 

11.08 

8.35 

9.40 

8.35 

14.81 

9.90 

8.85 

9.80 

11.55 

10.17 

8.08 


a.  Local  estimate  of  city  and  suburb,  1903.        b.  Local  estimate,  1901. 


with  the  exception  of  the  Interurban  Street  Rail- 
way Company  of  New  York,  all  trolley  roads.  In 
most  cases,  the  figures  for  traffic  are  for  the  fis- 
cal year  1902,  while  tne  population,  unless  other- 
wise indicated,  is  for  1900.  The  population  gtiven 
is  that  of  the  city  in  which  each  company  oper- 
ates. The  column  of  gross  receipts  gives  the 
entire  receipts  from  passengers  of  the  respective 
companies,  including  the  receipts  from  branches 
extending  outside  of  the  city  limits,  so  that  the 
•gross  receipts  per  capita*  are  in  some  cases 
slightly  higher  than  they  would  be  if  they 
showed  the  receipts  of  the  actual  population 
served.  The  Brooklyn  and  Boston  figures  in- 
clude the  receipts  from  the  elevated  lines  in 
those  cities,  as  these  systems  in  each  case  v^ 
operated  in  conjunction  with  the  surface  sys- 
tems, and  their  receipts  cannot  be  separated. 
Where  there  are  two  or  more  companies  in  the 
same  city  the  'g^ross  receipts  per  capita*  show 
the  gross  receipts  of  all  of  the  surface  street 
railwajrs  in  the  city. 

In  cases  where  there  are  no  existing  steam 
railways  serving  the  population  to  be  connected 
by  the  electric  lines  it  is  advisable  to  count  the 
traffic  by  vehicles  and  stages  between  the  differ- 
ent centres  of  population  for  periods  sufficiently 
long  and  at  proper  intervals  to  give  a  fair  an- 
nual average.  From  this  information  and  by 
comparison  with  the  traffic  of  existing  roads  in 
similar  conditions  a  fairly  satisfactory  estimate 
can  be  secured.  In  such  comparisons  the  "popu- 
lation served*  may  very  properly  be  considered 
to  be  that  residing  within  about  jyi  miles  on 
each  side  of  the  proposed  line,  in  cases,  of 
course,  where  there  is  no  other  railway  serving 
thera.  The  entire  population  of  large  terminal 
cities  should  not  be  added  to  the  total  sought, 
as  all  the  residents  of  such  city  will  not  be 
probable  patrons  of  the  railway.  In  making 
per  capita  comparisons  of  this  kind  between  a 
proposed  and  an  existing  railway  it  is  often 
better,  where  both  have,  a  large  terminal  city, 
to  leave  this  city  out  of  account  in  both  in- 
stances. An  even  better  plan,  where  the  riding 
between  _  stations  on  the  operating  road  is 
known,  is  to  tnake  the  comparison  on  the  zone 
system,  as  already  described. 

Thus  far  the  method  which  should  be  fol- 
lowed in  determining  the  probable  gross  passen- 
ger earnings  only  of  any  interurban  system 
has  been  described.    The  matter  of  determining 
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the  gross  passenger  earnings  has  been  gone  into 
somewhat  in  detail,  for  the  reason  that  upon 
roads  of  this  character  the  passenger  earnings 
at  present  are  by  far  the  greater  portion  of  the 
total  gross  eamiAgs. 

In  addition  to  passenger  earnings,  however, 
estimates  should  be  made  of  the  probable  gjoss 
revenue  which  will  be  derived  from  the  carry- 
ing of  freight,  express,  and  mail.  The  data 
now  available  on  this  subject  are  not  very 
complete  on  account  of  the  fact  that  this  branch 
of  the  interurban  business  has  not  yet  been  de- 
veloped and  systematized  sufficiently  to  be  able 
to  furnish  accurate  data.  For  any  special 
case,  however,  the  gross  freight  and  ex- 
press business  can  be  worked  out  and  deter- 
mined by  a  process  very  similar  to  that  used 
in  determining  the  gross  passenger  revenue. 
The  process  consists,  first,  in  ascertaining  the 
amount  of  freight  and  express  business  coming 
into  and  going  out  by  railway  of  each  of  the 
centres  of  population  (in  cases  where  an  exist- 
ing steamroad  is  doing  this  business),  and  then 
determining  what  proportion  could  be  secured 
by  the  electric  road.  Should  there  be  no  exist- 
ing steam  railway,  the  method  of  procedure 
would  be  to  ascertain  the  total  production  and 
consumption  of  the  territory  proposed  to  be 
served,  which  would  include,  of  course,  products 
of  all  kinds,  that  is,  agricultural  products  and 
mining  and  manufacturing  products.  An  esti- 
mate of  the  gross  tonnage  from  every  point 
along  the  line  of  the  proposed  road  can  then  be 
made  to  the  points  at  which  the  freight  would 
probably  be  carried,  such  as  some  large  city  or 
some  other  connecting  road. 

In  estimating  freight  traffic  for  towns  where 
there  is  no  existing  road  supplying  the  popula- 
tion, and,  consequently,  where  no  actual  approx- 
imate railway  data  can  be  obtained  for  the 
probable  ingoing  and  outgoing  freight  receipts 
of  any  single  or  number  of  population  centres, 
another  way  to  proceed  is  to  ascertain  the 
population  of  each  of  the  population  centres,  and 
then  have  recourse  to  statistical  data  published 
by  the  United  States  and  other  governments, 
showing  consumption  and  production  per  capita 
for  given  localities.  From  such  data,  an  esti- 
mate can  be  made  of  the  probable  railway  ton- 
nage for  the  proposed  road.  Such  an  estimate 
will,  of  course,  show  the  tonnage  which  would 
accrue  on  account  of  a  service,  such  as  is  now 
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in  existence  around  the  country,  that  is,  the 
ordinary  steam  railway  service.  There  is  no 
doubt,  however,  but  that  the  actual  tonnage  for 
an  electric  service  operating  frequent  units 
would  be  greater  than  that  enjoyed  by  existing 
steam  roads.  Instances  often  exist  where  freight 
and  goods  are  taken  out  and  into  a  community 
by  means  of  wagons  plying  to  and  from  rail- 
way centres  distant  anywhere  from  S  to  lO 
miles  from  the  community.  Where  such  cases 
exist  fairly  accurate  data  can  be  obtained  by 
ascertaining  the  business  which  is  done  by  such 
wagon  service. 

There  is  no  doubt  that  such  relatively  high- 
speed, high-class  interurban  electric  railway 
systems  which  are  here  being  considered  and 
which  are  to  play  an  important  if  not  revolu- 
tionary    part     in     transportation     economics, 
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mile  of  single  track  per  year  from  freight  and 
express,  and  this  in  cases  where  the  whole  or 
the  major  part  of  the  tracks  are  on  public 
highways,  and  where,  consequently,  the  schedules 
are  limited  to  i6  or  20  miles  per  hour,  which 
is  a  perpetual  handicap  to  interurban  high-speed 
railways  so  designed  and  installed. 

Expenses. —  In  connection  with  electric  rail- 
way operation,  an  unfortunate  habit  has  de- 
veloped of  estimating  the  annual  costs  of  opera- 
tion and  maintenance  as  a  percentage  of  the 
gross  receipts.  Estimates  of  this  kind  really 
mean  nothing  and  have  no  real  value  even  for 
comparisons.  They  are  even  dangerous  when 
used  in  such  computations  and  determinations 
as  discussed  here,  on  account  of  the  difference 
in  conditions,  such  as  number  of  cars  operated, 
length  of  route,  headway,  average  distance  eacb 
III. 
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run   curves  determined   for  an  actual   case    showing  economic  results  of  different  schedule   speeds. 
See  and  compare  table  in  centre. 


will  soon  attain  gross  passenger  earnings 
of  from  $12,000  to  $15,000  per  mile  of 
single  track  per  year  and  more,  and  will 
also  attain  additional  _  earnings  from  freight, 
express,  and  mail  business  of  from  $2,000  to 
$3,000  per  mile  of  single  track  per  year.  This 
refers  especially  to  roads  operatmg  at  schedule 
speeds  of  from  ,10  to  40  miles  per  hour  and  more, 
on  private  rights  of  way,  connecting  large 
centres  of  population  and  having  stations  or 
stops  from  a  quarter  of  a  mile  to  a  mile  or  more 
apart,  running  cars  at  frequent  headway,  and 
when  designed  and  installed  by  competent  rail- 
way experts,  fitted  by  experience  to  judge  of 
the  present  and  future  economic  activities  of 
given  conditions.  Already  some  of  the  better 
classes  of  electric  interurban  roads  are  obtaining 
$10,000  to  $12,000  per  mile  of  single  track  per 
vnr  from  passengers,  and  $1,000  to  $1,200  per 


passenger  is  carried,  and  tributary  _  population 
per  mile  of  track,  and  especially  relative  receipts, 
etc.  _  In  order  to  use  the  percentage  of  the  gross 
receipts  method  in  making  comparisons,  some 
of  the  details  of  operation  should  accompany  the 
statement  of  the  percentage  of  gross  receipts 
required  to  operate  the  road.  Such  accompany- 
ing details  should  show:  (l)  The  gross  receipts. 

(2)  The  car  mileage  operated  daily  and  yearly. 

(3)  The  average  daily  mileage  per  car.  (4) 
The  total  number  of  miles  of  single  track  oper- 
ated. (5)  The  amounts  annually  expended  for 
maintenance  of  way  and  structures,  and  main- 
tenance of  equipment,  and  the  amounts  per  car 
mile  for  these  items.  (6)  The  physical  condi- 
tion of  the  property.  (7)  The  capital  liabilities 
and  fixed  charges.  (8)  Traffic  density  or  pas- 
sengers carried  per  car  mile. 

Of  two  roads  having  approximately  the  same 
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amomit  of  track,  the  one  operating  at  the  larger 
percentage  of  the  gross  receipts  may  have  the 
larger  net.  Suppose  one  of  two  such  roads  to 
have  gross  receipts  of  $1,500,000,  and  to  be 
operating  at  60  per  cent  of  its  gross  receipts. 
Suppose  the  second  of  the  two  to  have  gross 
receipts  of  $goo,ooo,  and  to  be  operating  at  50 
per  cent  of  its  gross  receipts.  In  the  first  case, 
the  net  will  be  $600,000,  while  in  the  second  case 
it  will  be  but  $450,000.  If  each  has  approxi- 
mately the  same  amount  of  track,  the  fixed 
charges  will  probably  be  nearly  the  same.  This 
instance  will  show  the  necessity  for  additional 
detail  if  such  data  are  used. 

The  only  safe  way  to  proceed  is  to  determine 
the  detail  cost  of  each  item  entering  into  the 
total  cost  of  operation.  The  subject  is  generally 
divided  into  four  subdivisions  by  existing  steam 
and  some  electric  systems,  as  follows:  (i)  Cost 
of  maintenance  of  roadway  and  structures.  (2) 
Cost  of  maintenance  of  equipment.  (3)  Cost  of 
conducting  transportation.  (4)  General  ex- 
pense. 

Any  item  of  operating  costs  can  be  classified 
tmder  one  of  the  four  heads  above  given.  It  is 
more  satisfactory  to  use  the  following  sub- 
division for  electric  systems: 

1.  Cost    of   train   crews. 

2.  Cost  of  station  men,  such  as  ticket  agents,  etc. 

J.  Maintenance  and  inspection  of  cars  and  equip- 
ment. 

4.  Maintenance   of   roadway   and   structures. 

s.  Cost  of  operating  main  power  station,  including 
laeL  oil  waste,  etc,  and  labor  and  repairs. 

6.  Cost   of  operating   rotary   stations. 

7.  Salaries  of  officers  and  clerks,  etc. 


TABLE  V.- 


•  APPROXIMATE  COSTS  PER  MILE  OF  SINGLE 
TRACK. 


Items 

Maximum 

Minimum 

Sails,  80  lb.   T  ($33  per  ton 
delivered,    including  splice 
plates,     bolts,    spikes,    and 

$5,100.00 

900.00 
1,750.00 

1,848.00 

(2-fOOt 

centres) 

4,125.00 

6,000.00 

((jr-thed 

stona  .„s.50 

per  yard) 

(20,000  cubic 

yards  per 

mile  of  track) 

7,000.00 

2,500.00 

12,000.00 
400.00 

8,000.00 
(At  five  min- 
ute headway) 

18,000.00 

4,000.00 
20,000.00 

$4,460.00  ' 

Cost    of    labor    for   handling 

900.00 
1 ,400.00 

1 .474.00 

Tics,  6  X  8  X  8,  at  70  cents 
^agti          ,, 

Rxxk  ballast,   lo  inches  deep, 
11    feet    wide,  and  caTried 

(30-inch 
centres) 

2,062.50 

Third  rail  ■ .- 

((jrushed 
stone,  75c. 
per  yard) 
(10,000  cu. 
yds.  per  mile 
of  track) 
3,400.00 

1,500.00 

4,000.00 

200.00 

1,000.00 
(At  one  hour 
headway) 

4,000,00 

1,000.00 
1,600.00 

Copper     or      other     electrical 
conductors,  and  installation 

Bridges  and    culverts   

Labor  and  incidenuls 

EOOIPMERT 

Rolling    »tock,     motors,    and 
equipment   from  $10,000  to 

Power-stations     at    $100    per 
kilowatt,  substations  at  $40 
per    kilowatt,    etc.    .••••. 

Incidentals,     tncludmg   block- 
signal       system,     telephone 
and  telegraph,  fencmg,  etc. 

Real  estate   for  right  of  way 

Total    

$90,623.00 

»27,796-50 

Each  factor  of  each  of  the  foreg^oing  items 
should  be  carefully  computed  and  the  total  cost 
of  operation  and  maintenance  thus  ascertained. 
This  is  the  only  safe  and  true  way  of  arriving 
at  a  proper  conclusion. 

The  fixed  charges  include  the  following 
items:  (i)  Interest  on  bonds  or  other  interest- 
carrying  obligations.  (2)  Cost  of  leaseholds  or 
rentals.  (3)  State  and  other  taxes.  Taxes  are 
often  placed  under  the  head  of  operating  ex- 
penses. They  are  sometimes  determined  as  a 
percentage  (from  2  to  5  per  cent)  of  the  gross 
receipts.  Space  will  not  permit  an  extended 
discussion  of  the  details  of  the  computations  of 
the  costs  of  construction  and  equipment.  Table 
V.  will  give  data  from  which  such  costs  can  be 
determined.  In  each  instance,  however,  every 
item  of  the  cost  of  construction  and  equipment 
must  be  computed  and  determined. 

Equipment. —  Among  the  most  important  and 
trying  economic  questions  relating  to  the  design, 
constrtiction,  and  operation  of  high-speed  elec- 
tric railways  reaching  well  out  of  the  congested 
centres  of  population,  which  the  designing  and 
managing  engineers  are  called  upon  to  decide, 
are  those  relating  to  the  character  of  construc- 
tion and  equipment  to  be  adopted,  and  the  char- 
acter and  kind  of  service  to  be  given.  These 
considerations  may  be  stated  as  follows:  (i) 
Number  of  tracks  to  be  installed.  (2)  Speed, 
headway,  and  size  of  the  train  units.  (3) 
Weight  of  rails  and  characteristics  as  affecting 
costs,  of  ties,  ballast,  block  signal  system,  and 
other  details  of  permanent  way.  (4)  Character 
of  rolling  stock  and  power  stations  and  trans- 
n^ission  system,  together  with  the  location,  de- 
sign and  number  and  character  of  the  passenger 
stations. 

Ail  of  the  foregoing  are  functions  of  the 
estimated  gross  earnings  of  the  proposed  in- 
stallation. The  earnings  must  be  taken  as  the 
starting  point.  At  the  present  time  the  plans 
of  some  proposed  sj^stems  appear  to  indicate 
a  tendency,  in  some  instances,  to  do  too  much. 
There  appears  to  be,  in  some  cases,  a  lack  of 
appreciation  of  the  proper  relations  which 
should  maintain  between  fixed  charges  and  the 
estimated  gross  receipts.  In  some  cases,  which 
I  have  investigated,  the  fixed  charges  upon  in- 
stallations, as  proposed,  equal  40  per  cent  to  50 
per  cent  of  the  estimated  gross  receipts,  a  mar- 
gin far  too  close  for  safety.  For  the  cases  of 
a  number  of  the  higher  class  steam  roads  in 
operation  the  fixed  charges  are  found  to  vary 
between  20  per  cent  and  30  per  cent  of  their 
actual  receipts.  On  account  of  the  demon- 
strated ability  of  electric  systems  to  develop 
business  more  rapidly  than  their  steam  pre- 
decessors the  above  ratio  of  the  steam  lines  may 
at  times  be  exceeded  in  such  cases  where  the 
estimated  earnings  have  been  conservatively 
made  by  experienced  engineers.  It  is  always 
best,  however,  to  keep  on  the  safe  side,  and  let 
the  earnings,  after  the  proposed  system  is  operat- 
ing, do  something  toward  augmenting  the  in- 
stallation. If  this  latter  course  be  followed  it  is 
safe  to  say  that  the  officers  and  stockholders 
of  the  company  will  not  have  "nearly  as  many 
sleepless  nights  as  they  otherwise  may  have 
should  they  too  ambitiously  "reach  out  and 
lead.*  In  addition,  there  will  probably  be  less 
activity  in  the  receivership  and  absorbing  and 
reorganization  businesses. 
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Generally  speaking,  the  idea  should  be  to 
install  no  more  tracks  than  can  be  kept  busy 
safely  and  satisfactorily,  taking  care  of  the 
business  in  sight  and  which  apparently  will 
accrue  from  the  first  few  years  of  development, 
on  account  of  the  increased  or  improved  facil- 
ities proposed  to  be  given.  Relatively  high 
speed  for  these  roads  must  be  maintained. 
Again,  in  attempting  to  get  as  much  out  of  a 
pair  of  tracks  (single-track_  roads  being  out  of 
the  question)  as  possible,  it  must  not  be  lost 
sight  of  that  while  the  capacity  of  a  given 
installation  with  a  given  schedule  speed  can  be 
increased  by  gradually  adding  train  units  up  to 
a  certain  point,  a  limit  will  be  reached,  after 
which,  on  account  of  the  headway  requirements, 
any  increase  in  the  number  of  units  will  neces- 
sitate a  reduction  of  the  schedule  speed,  and  if 
carried  far  enough,  the  carrying  capacity  will 
be  actually  reduced;  any  material  reduction  of 
schedule  speed  will  probably  also  cause  a  loss  of 
traffic.  If  a  schedule  speed  of  30  miles  per  hour 
has  been  determined  upon  as  that  which  will  be 
required  for  a  given  territory,  the  idea  should  be 
to  ascertain  the  maximum  capacity  of  say  two 
tracks  for  the  proposed  road  when  operating  at 
that  schedule.  If  it  be  ascertained  that  the  two 
tracks  will  not  be  sufficient,  at  the  determined 
schedule  to  carry  the  maximum  estimated  busi- 
ness, then  a  third  track,  to  be  used  for  express 
trains  going  one  way  during  the  morning  and 
the  other  way  in  the  evening,  should  be  esti- 
mated upon.  It  will  generally  be  found  that 
wherever  a  third  track  is  warranted  the  condi- 
tions will  generally  admit  of  the  small  additional 
outlay  required  for  a  fourth  track.  The  addi- 
tional costs  are  those  required  for  the  relatively 
slight  additional  graduation  (earth  and  rock- 
work)  and  the  additional  rails,  ties,  and  ballast, 
and  the  labor  of  installation.  In  cases  of  sup- 
plying the  suburbs  of  such  cities  as  New  York, 
Boston,  Paris,  London,  Berlin,  Qiicago,  and 
San  Francisco,  and  similar  cities,  it  will  gen- 
erally be  a  question  of  determining  whether 
two  tracks  or  four  tracks  should  be  installed, 
and  the  safe  and  conservative  solution  will 
always  be  arrived  at  by  considering  the  com- 
parative ratio  of  the  different  fixed_  charges, 
which  two,  three  or  four  tracks  will  impose  to 
the  probable  gross  receipts,  estimating  the  gross 
receipts  for  the  conditions  which  will  exist  when 
the  road  commences  operation.  In  some  in- 
stances, where  a  rapid  growth  and  development 
is  apparent,  such  future  development  must  be 
allowed  for  in  the  original  design. 

As  an  illustration  of  the  application  of  the 
foregoing  principles  suppose  the  estimated 
gross  receipts  of  a  proposed  road  are  $900,000 
per  annum.  Suppose,  furthermore,  that  a  two- 
track  road  could  be  installed  to  do  this  business 
for  $5,000,000,  and  that  a  four-track  road  would 
cost  $6,000,000.  The  fixed  charges  for  the  two- 
track  road,  at  5  per  cent,  will  be  $250,000  per 
year,  while  on  the  same  basis,  those  for  the 
four-track  road  will  be  $300,000.  The  annual 
operating  expenses,  taxes,  and  insurance  would 
be  about  $500,000,  for  the  conditions  assumed 
for  the  two-track  road,  leaving  for  the  two-track 
road  $400,000  for  fixed  charges,  etc.  Deducting 
the  $250,000  fixed  charges  of  the  two-track  road 
would  leave  $150,000  annually  to  be  applied  to 
unforeseen  contingencies,  betterments,  and  other 


accounts.  If  we  assume  that  we  will  run  ap- 
proximately the  same  number  of  train  units 
between  the  termini  daily  for  the  four-track 
road  at  the  start,  the  operating  costs  will  be 
about  the  same.  In  order  to  justify  such  an 
assumption  it  would,  of  course,  be  necessary  to 
reduce  slightly  the  schedule  of  the  two-track 
road,  which  can  at  times  be  done.  For  the  case 
of  the  four-track  road  we  will  then  have  left, 
after  deducting  say  $525,000  for  the  annual  cost 
of  operation,  taxes,  and  insurance,  the  sum  of 
$375,000  for  fixed  charges,  etc.  If  we  now 
deduct  the  fixed  charges  of  $300,000,  we  have 
left  $75,000  for  unforeseen  contingencies,  bad 
times,  betterments,  and  other  accounts,  a  margin 
which  is  somewhat  too  small  for  the  solid  com- 
fort of  the  bondholders  and  the  stockholders, 
especially  that  of, the  stockholders.  In  fact,  an 
enterprise  starting  upon  its  career  upon  the  last 
basis  might  well  be  called  a  "receiver's  delight,* 
a  "reorganizer's  joy,*  or  a  'stockholder's 
obsequies*  installation.  A  four-track  installa- 
tion for  the  case  we  have  assumed  would  only 
be  justified  where  a  great  immediate  develop- 
ment along  the  line  of  the  road  was  apparent 
Even  then  the  engineer  should  prepare  state- 
ments of  both  conditions,  as  above  outlined,  and 
submit  them  to  the  bankers  or  underwriters  so 
that  they  will  have  full  knowledge  of  the  rela- 
tive conditions  and  contingencies. 

The  development  of  large  cities  and  the 
consequent  apparent  exceeding  of  the  capacity- 
limits  of  some  existing  rapid  transit  or  urban 
rapid  transit  system  has  offered  opportunity  for 
much  lay,  semi-professional,  and  even  so-called 
engineering  criticism  of  the  shortsightedness  of 
the  originators  of  such  transportation  systems  in 
not  installing  more  tracks  at  the  time  of  the 
original  construction.  If  such  critics  will  inves- 
tigate they  will  ascertain  that,  generally  speak- 
ing, such  roads  have  been  hard  pressed  for  many 
years  to  make  ends  meet,  and  that  they  are  now 
only  reaping  their  hard-earned  fruits.  A  little 
thought  will  also  show  that  had  such  systems 
at  the  outset  provided  installations  adequate  to 
do  the  business  they  are  now  receiving,  they 
would  certainly,  in  years  past,  have  suffered 
financial  difficulties,  to  state  it  mildly.  As  a 
general  rule  promoters  and  financiers  are  fairly 
healthy,  and  in  cases  where  they  are  not  en- 
tirely so  there  are  other  and  milder  means  than 
that  of  placing  large  amounts  of  money  in  rela- 
tively certain  jeopardy,  by  reaching  out  and 
leading,  of  recruiting  their  exhausted  energies. 

The  very  best  materials  and  construction 
only  should  be  employed  for  the  permanent 
way  and  the  rolling  stock,  as  it  is  only  by 
so  doing  that  the  maximum  safety  can  be 
assured  to  the  traveling  public,  which  must 
always  predominate  in  considering  costs  of 
construction.  Accidents  are  always  costly,  as 
are  also  conditions  of  uncertain  operation  and 
delays.  The  public  will  not  patronize  a  rc»d 
upon  which  accidents  are  frequent  or  whereon 
uncertainty  of_  operation  or  delay  is  at  all 
marked.  Inferior  permanent  way  and  rolling 
stock  is,  therefore,  equivalent  to  burning  the 
candle  at  both  ends  on  account  of  the  natural 
reduction  of  receipts,  for  the  reasons  stated 
above,  and  the  additional  increase  of  operating 
and  maintenance  costs  which  maintain  on  poorly 
engineered  and  poorly  installed  railways. 
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Regarding  the  detennination  of  the  details 
of  the  passenger  station.  It  should  never  be 
lost  sight  of  that  the  location  of  the  passenger 
stations  may  have  a  material  influence  upon 
the  business  which  the  road  will  do,  depending 
upon  whether  the  stations  are  located  so  as  to 
render  them  easy  of  access  or  otherwise.  The 
matters  of  the  general  design,  size,  finish  and 
specific  details  of  the  station  will  have  to  be 
determined  separately  for  each  case. 

In  designing  the  stations,  however,  the 
object  should  be  to  provide  stations  wherein 
the  annual  aggregate  salaries  of  ticket  sellers 
and  attendants  will  be  a  minimum.  If  ticket 
offices  be  placed  along  each  side  of  the  roadway 
at  each  station  this  will  not  be  the  case.  The 
stations  between  the  tracks  on  some  elevated 
systems,  known  as  "island  stations,'  are  ex- 
amples of  the  minimum  operation  and  mainten- 
ance cost  idea.  About  half  the  annual  attendance 
is  required  for  such  stations  as  compared  with 
those  on  each  side  of  the  tracks.  The  objec- 
tion sometimes  urged  against  the  "island  sta- 
tion* system  is  that  people  who  are  so  disposed 
can  ride  back  and  forth  any  number  of  times 
after  paying  a  single  fare.  In  connection  with 
the  development  of  the  engineering  details,  of  a 
railroad  designed  by  the  writer  in  New  York 
State,  the  tracks  of  which  will  be  upon  a 
private  right  of  way  throughout,  and  further- 
more, upon  earth  or  rock  cuts  or  fills,  the 
writer  devised  and  recommended  the  fol- 
lowing station  plan :  Wherever  the  roadway 
is  on  an  embankment  and  above  the  grade  of 
the  streets,  the  station  is  to  be  constructed  by 
providing  under  the  roadway  and  approximately 
at  right  angles  to  the  tracks,  a  passageway  or 
tunnd  extending  entirely  across  and  under  the 
railway  roadway,  and  so  feet  or  more,  as  may  be 
required,  in  width.  The  width  of  this  passage- 
way would,  of  course,  be  along  the  length  of 
the  tracks.  In  the  centre  of  this  passageway 
is  to  be  one  ticket  office,  provided  with  proper 
approaches,  from  each  side  of  the  roadway; 
and  inside  of  and  beyond  the  ticket  office  are 
to  be  waiting-rooms,  etc.,  and  the  stairs 
ascending  to  the  island  platforms  between  the 
tracks.  This  underground  passageway  is  to  be 
of  the  concrete-steel  construction.  Where  the 
tracks  are  in  a  cut,  at  station  locations,  and 
consequently  beneath  the  surface  of  the  streets, 
the  design  provided  for  a  concrete-steel  struc- 
ture over  and  entirely  across  the  tracks,  wherein 
is  located  one  ticket  office,  as  before,  with  wait- 
ing-rooms, etc.,  inside  the  ticket  office,  and 
stairs  descending  to  the  island  platforms.  Sta- 
tions of  this  kind  are  worth  about  $8,000  each. 
It  is  evident  that  the  same  plan  can  readily 
be  used  for  a  two-track  road. 

Where  a  high-speed  electric  railway  crosses 
a  public  highway  or  other  railway,  either  above 
or  below  the  grade  of  the  other  road,  the  design 
of  such  a  crossing,  especially  where  it  is  below, 
and  consists  of  a  subway  of  greater  or  less 
length,  may  exercise  considerable  effect  upon 
the  subsequent  cost  of  operation  of  the  system, 
as  it  may  determine  the  limiting  length  of  the 
cars  where  trains  are  used.  The  high-speed 
railways  herein  discussed  should  be  designed 
throughout  so  as  to  permit  of  the  operation  of 
any  of_  the  cars  now  used  by  steam  railways. 
There  b,  however,  another  reason  of  essentially 


an  economic  kind.  As  an  illustration,  suppose 
that  upon  a  given  road  it  has  been  found  that  on 
account  of  the  dimensions  of  part  of  the  sub- 
ways it  will  not  be  possible  to  use  a  car  more 
than  40  feet  in  length,  and  that  tram  units 
of  three  such  cars  will  be  required.  It  is 
apparent  that  train  units  consisting  of  l*o  60- 
foot  cars  would  carry  the  same  number  _  of 
people  as  the  three  40-foot  cars,  and  allowing 
one  conductor  or  guard  per  car,  at  an  operating 
cost  of  one  man  per  tram  unit  less.  It  is  easy 
to  see  that  if  train  units  be  operated  at  frequent 
headway  and  for  any  considerable  part  of  the 
day,  the  length  of  _  the  cars  becomes  a  most 
important  consideration  and  economic  factor  of 
the  subsequent  costs  of  operation.  Mistakes  of 
the  kind  have  occurred  and  are  now  practically 
the  cause  of  considerable  additional  fixed  costs 
of  operation,  which  would  have  been  avoided 
had  such  apparently  small  details  been  given 
that  thorough  and  competent  consideration  at 
the  outset  which  their  economic  importance 
demands. 

Engineers  or  experts  in  making  reports  often 
appear  to  forget  or  ignore  the  fact  that  the 
essential  value  of  their  reports  lies  in  the  con- 
clusions, and  a  brief  statement  of  the  bases  for 
these  conclusions.  The  body  of  a  report  may 
contain  as  much  statistical  detail  and  general 
data  as  may  be  required  to  pad  out  the  docu- 
ment to  make  its  outward  appearance  justify 
the  fee ;  but  the  client,  upon  receiving  the  docu- 
ment, will  generally  search  the  index  for  that 
part  of  the  report  giving  the  conclusions,  and 
the  bases  therefor.    Often  the  search  is  in  vain. 

W.   C.  GOTSHALL, 

President  New  York  &  Fori  Chester  Railroad 
.  Company. 

Railway  Engineering,  in  its  broad  sense, 
comprises  the  work  of  the  civil  engineer  and 
the  mechanical  engineer.  The  first  includes  the 
design,  construction,  and  maintenance  of  the 
statical  structures,  such  as  the  track,  bridges, 
buildings,  etc.,  the  second,  the  design,  con- 
struction, and  maintenance  of  the  motive  power, 
machinery,  cars,  marine  equipment,  etc.  The 
terra  railway  engineering  is,  however,  usually 
used  in  a  limited  sense  meaning  the  work  of 
the  civil  engineer  only.  It  is  the  purpose  of  this 
article  to  enumerate  the  general  items  of  work 
included  in  railway  engineering,  and  to  state 
briefly  the  important  facts,  methods  and  prin- 
ciples used  by  the  railway  engineer  in  his  work. 
It  will  be  assumed  that  the  reader  is  familiar 
with  such  simple  terms  as  single  track,  double 
track,  rails,  cross-ties,  etc.,  and  knows  the  gen- 
eral form  of  a  railway  track  in  so  far  as  a 
casual  observation  reveals  it.  Bridging,  tunnel- 
ing, and  masonry,  being  covered  elsewhere,  will 
not  be  treated. 

Railway  Design  includes  the  determination  of 
the  general  route,  and  the  details  of  the  align- 
ment and  gradients  of  a  road,  called  the  loca- 
tion ;  the  determination  of  the  cross  sectional 
form  and  dimensions  of  the  embankments,  ex- 
cavations, tunnels,  ballast,  etc.;  the  determina- 
tion of  the  form  and  dimensions  of  cross-ties,  or 
sleepers,  the  form  and  weight  of  the  rail  and  its 
fastenings,  the  necessary  _  water  way  to  safely 
pass  the  water  of  the  various  streams  and  gul- 
lies crossed,  together  with  the  form  and  dimen- 
sions of  the  culverts,  trestles  and  bridges;  the 
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design  of  road  crossings,  grade,  underhead  and 
overhead ;  the  design  of  docks,  warehouses,  coal- 
ing stations,  water-supply  works,  minor  build- 
ings and  yards. 

Railway  Construction  is  usually  performed 
for  the  railway  company  by  a  contractor.  In  this 
case,  the  railway  engineer  lays  out  the  work  on 
the  ground,  measures  the  quantity  of  work  done, 
and  maintains  a  general  supervision  to  see  that 
the  terms  of  the  contract  are  complied  with. 
The  chief  engineer  is  usually  by  the  terms  of  the 
contract  the  ultimate  authority  out  of  court  in 
the  interpretation  of  the  provisions  of  the  con- 
tract, and  he  has  complete  control  of  the  work 
done  under  it  When  a  railway  company  exe- 
cutes its  own  work,  the  engineering  department 
devises  the  methods  of  work,  secures  the  neces- 
sary tools  and  machinery,  employs  and  super- 
vises the  labor,  and  in  general  directs  the  work, 
which  is  done  under  a  superintendent  of  con- 
struction. 

Railway  Maintenance  includes  keeping  the 
constructed  track  in  good  surface  and  alignment, 
from  which  it  is  distorted  by  the  action  of  frost, 
rain,  and  the  heavy  loads  going  over  it;  re- 
placing worn  out  or  decayed  cross  ties;  renew- 
ing worn  out  rails ;  keeping  the  drainage  ditches 
open,  grass  and  weeds  cut,  fences  in  repair, 
bridges  and  all  other  structures  in  repair;  occa- 
sional rebuilding  of  whole  structures;  laying 
out  and  building  side  tracks  and  spur  tracks  to 
quarries,  factories,  gravel  banks,  etc.,  and  main- 
tenance of  the  water  supply  works. 

Railway  Improvement,  besides  the  building  of 
la^ger  and  handsomer  station  buildings,  the  pur- 
chase of  larger  cars  and  locomotives,  and  the  im- 
provement of  station  grounds  and  roadway,  items 
<hat  appeal  to  the  general  observer,  includes  the 
far  more  important  but  less  conspicuous  work 
of  reducing  the  curvature,  shortening  the  line, 
rearranging  the  gradients  by  reduction  where 
possible  and  adaptation  to  pusher  service  where 
they  may  not  be  much  reduced,  and  redistribut- 
ing the  locomotives  on  the  road  so  that  each 
one  may  be  on  that  portion  to  which  it  is  best 
adapted.  This  work  is  usually  done  under  the 
combined  direction  of  the  civil  and  mechanical 
engineering  departments. 

Railway  Alignment. —  The  horizontal  plan  of 
the  centre  line  of  a  railway  is  a  series  of  straight 
lines  connected  by  curves.  The  straight  lines 
are  called  tangents,  because  they  are  tangent 
to  the  curves  joining  them.  Formerly  these 
curves  were  arcs  of  circles,  but  they  are  now 
almost  universally  combinations  of  circular  arcs 
and  what  are  known  as  easement  or  transition 
curves,  or  spirals.  The  central  portion  of  the 
curve  joining  two  tangents  is  an  arc  of  a  circle 
of  some  selected  radius,  and  between  this  cen- 
tral portion  and  the  tangents  connected  by  the 
curve  are  two  easement  curves  or  spirals^  one 
for  each  tangent.  These  curves  are  not  simple 
arcs  of  circles,  but  are  curves  having  a  constantly 
changing  radius.  Beginning  at  the  tangent  with 
a  radius  infinitely  long,  the  arc  just  at  this 
point  being  practically  a  straight  line,  the  radius 
continually  decreases,  the  curve  becoming 
sharper  and  sharper,  till  it  is  reduced  to  the 
radius  selected  for  the  central  portion  of  the 
curve  at  the  point  where  the  spiral  joins  that 
central  portion.  An  easy  transition  from  tan- 
gent to  curve  is  thus  secured,  and  the  shock  to 


the  track  and  passenger  greatly  reduced  or  en- 
tirely eliminated.  The  circular  curves  are  known 
by  their  degrees,  that  is,  the  number  of  degrees 
subtended  at  the  centre  of  the  circle  by  a  diord 
of  100  feet.  If  a  chord  of  lOO  feet  subtends  4 
degrees  at  the  centre  of  the  circle,  the  curve  is 
known  as  a  four  degree  curve.  The  radius  of  a 
one  degree  curve  is  5729.65  feet,  usually  as- 
sumed as  5,730  feet.  The  radius  of  any  other 
curve  is  approximately  inversely  as  its  degree. 
The  radius  of  a  10  degree  curve  is  one  tenth  that 
of  a  one  degree  curve.  This  relation  is  not  exact 
A  one  degree  curve  is  a  very  light  curve,  a  ten 
degree  curve  about  the  sharpest  in  general  use 
on  Eastern  trunk  lines,  a  24  degree  curve  about 
the  sharpest  on  Western  mountain  lines,  and  40 
degree  curves  about  the  sharpest  in  railroad 
yards.  Curves  of  90  feet  radius  occur  on  the 
elevated  railways  of  New  York. 

The  Gauge  of  a  railway  is  the  cross  distance 
between  the  inner  sides  of  the  heads  of  the  rails. 
Standard  gauge,  almost  universally  used  in  the 
United  States,  is  4  feet  8^  inches.  A  gauge  of 
one  metre  is  used  to  some  extent  in  the  Spanish- 
American  states,  in  Japan,  Russia,  and  some 
other  European  countries.  Until  within  a  few 
years  a  gauge  of  7  feet  was  in  use  in  England. 
A  gauge  of  4  feet  9  inches  is  in  limited  use  in  ths 
United  States.  A  gauge  of  3  feet  was  used  to 
some  extent  in  the  United  States,  but  has  been 
almost  entirely  replaced  with  standard  gauge. 
The  transfer  of  the  cars  of  one  road  to  the 
tracks  of  another,  making  frequent  unloading  and 
reloading  unnecessary,  requires  the  tracks  of 
any  one  continent,  or  country,  to  be  of  practi- 
cally one  g^uge. 

Traction  is  the  act  of  drawing.  That  which 
enables  a  locomotive  to  draw  a  train  is  the  fric- 
tion between  the  driving  wheels  and  the  rails. 
When  the  pressure  of  the  steam  in  the  cylin- 
ders, transmitted  through  the  connecting  rod, 
tends  to  turn  the  driving  wheels  as  the  fly  wheel 
of  a  stationary  engine  is  turned,  the  friction  be- 
tween the  wheels  and  the  rails  prevents  such 
turning,  and  causes  the  wheels  to  roll  along  the 
rails  carrying  the  locomotive  and  train  with 
them.  The  amount  of  this  friction  varies  with 
the  condition  of  the  rail.  In  summer,  with  a 
clean  rail,  it  averages  about  one  fourth  of  the  in- 
sistent weight;  in  winter  it  is  about  one  fifth; 
and  when  sand  is  used  in  summer,  it  may  be  in- 
creased to  about  one  third  of  the  insistent 
weight.  Thus,  if  a  locomotive  weighs  209,000 
pounds,  144,600  pounds  of  which  is  carried  on 
the  driving  wheels  (proportions  of  an  existing 
modern  heavy  passenger  locomotive),  the  aver- 
age maximum  pulling  force  that  can  be  exerted 
by  the  locomotive  in  summer  will  be  about  one 
fourth  of  144,600  pounds,  or  36,150  pounds.  This 
quantity  is  known  as  the  tractive  effort  of  ad- 
hesion. The  locomotive  will  be  able  to  exert 
this  pull  if  the  boiler  and  cylinder  capacity  is 
sufficient.  It  usually  is  when  the  speed  is  very 
low,  but  since  a  boiler  is  designed  to  give  a  cer- 
tain maximum  horsepower,  when  the  speed  is 
fast,  the  pull  must  be  correspondingly  light. 
Practical  considerations  make  it  impossible  to 
design  a  boiler  that  will  permit  the  develop- 
ment of  the  full  tractive  effort  of  adhesion  at 
hi^h  speed.  A  locomotive  of  horsepower  P, 
driven  at  a  speed  of  S  miles  an  hour  will  be 
able  to  exert  a  pull  in  pounds  equal  to  375  P  "^  S 
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This  is  a  theoretical  value  and  must  he 
discounted  about  lo  per  cent  because  of  fric- 
tional  losses  in  the  engine.  With  slow  freight 
trains  speeds  of  from  5  miles  to  10  miles  an 
hour  may  be  permitted,  and  hence  the  full  trac- 
tive effort  of  adhesion  may  be  had  on  the  steep 
grades  where  it  is  required,  and  greater  speed 
may  be  made  on  the  more  level  stretches  where 
the  tractive  effort  required  is  not  so  great  The 
most  economical  speed  for  freight  trains  is  a 
disputed  question.  It  is  generally  considered  to 
be  the  fastest  speed  the  train  can  make  over  the 
whole  road  or  division  when  the  locomotive  is 
loaded  with  the  greatest  load  it  can  draw  at 
minimum  speed  on  the  steepest,  or  ruling,  grades. 
Train  Resistance  is  measured  by  the  effort  re- 
quired to  draw  a  train  on  a  straight  and  level 
track.  This  effort  depends  on  the  condition  of  the 
track  and  wheels,  atmospheric  temperature,  the  lu- 
brication of  the  bearings,  the  direction  and  force 
of  the  wind,  and  the  speed  of  the  train.  Many 
efforts  have  been  made  to  devise  a  formula  that 
shall  correctly  express  the  effort  for  varying 
speeds,  but  as  may  be  inferred  from  the  number 
of  variable  conditions,  no  formula  giving  precise 
values  is  possible.  Freight  train  resistance  is  usu- 
ally considered  to  be  about  5  pounds  for  each  ton 
of  weight  of  train  for  usual  freight  train  speeds  of 
from  12  miles  to  15  miles  per  hour.  This  means 
that  if  a  train  weighs  1,000  tons,  a  tractive  ef- 
fort of  5,000  pounds  will  be  required  to  draw  it 
on  a  straight  and  level  track  at  usual  freight 
train  speed.  To  start  'the  train  will  require  a 
greater  effort,  because  the  resistance  at  starting 
is  much  greater  than  at  sensible  speeds.  Were 
it  not  that  by  reason  of  the  springs  in  the 
draught  rigging  the  train  is  started  a  car  at  a 
time,  no  locomotive  could  start  the  train  it 
habitually  hauls  over  the  track.  This  does  ndt 
apply  to  fast  passenger  trains,  the  locomotives  of 
which,  being  never  so  heavily  loaded,  have  a 
surplus  of  tractive  effort  for  starting  quickly. 
Freight  train  resistance  is  least  at  a  speed  of 
about  6  or  8  miles  an  hour,  and  increases  nearly 
as  the  speed,  being  about  8  or  9  pounds  at  25 
miles  an  hour.  Train  resistance  is  sometimes 
known  as  rolling  resistance.  There  are  two 
other  sources  of  resistance  taxing  the  adhesion, 
or  tractive  effort,  of  the  locomotive,  namely, 
grade  resistance  and  curve  resistance. 

Grade  Resistance  is  the  action  of  gravity 
on  a  train  on  a  grade  tending  to  pull  the  train 
down  the  grade.  It  amounts  to  practically  20 
pounds  per  ton  of  train  weight  for  each  per  cent 
of  grade  rate.  Thus,  a  grade  rising  i  foot  in  100 
is  a  one  per  cent  grade,  and  offers  a  resistance 
to  an  ascending  train  of  20  pounds  for  each 
ton  of  train.  A  grade-rising  3  inches  in  100  feet 
is  a  0.25  per  cent  grade,  and  offers  a  re- 
sistance of  5  pounds  per  ton  of  train,  or 
doubles  the  traction  necessap^  on  a  straight  and 
level  track.  Such  a  grade  is  considered  a  light 
grade,  a  0.5  per  cent  grade  is  a  moderate  grade, 
and  a  1.0  per  cent  grade  a  heavy  grade,  though 
on  mountain  roads  in  the  Western  United  States 
grades  of  4  per  cent  are  common,  and  there  are 
some  heavier.  When  grades  exceed  5  per  cent 
or  6  per  cent  they  are  usually  operated  by  cable 
or  by  specially  designed  locomotives  carrying  a 
gear  wheel  which  engages  in  a  rack  built  along 
the  track.  Perhaps  the  most  elaborate  cable  line 
is  the  Mahanoy  plane  of  the  Philadelphia  and 


Reading  Railway,  used  to  lift  coal  out  of  the 
Mahanoy  Valley.  Examples  of  rack  railways  are 
the  Mount  Washington  Railway  and  the  rail- 
way up  Pike's  Peak,  planned  for  tourist  and 
pleasure  travel. 

The  Ruling  Grade  of  a  road,  or  division,  is 
that  grade  which,  because  of  its  resistance,  lim- 
its the  train  the  locomotives  used  can  haul.  Such 
a  grade  therefore  determines  the  number  of 
trains  necessary  to  do  a  given  volume  of  busi- 
ness and  is  the  most  important  feature  of  rail- 
way design.  The  ruling  grade  is  not  neces- 
sarily the  steepest  grade  on  the  road.  The  steep- 
est grade  may  occur  but  once,  and  be  operated 
by  assistant  engines,  a  single  locomotive  hauling 
the  train,  heavier  than  it  could  haul  unaided  over 
the  steepest  grade,  over  the  remainder  of  the 
line.  Or  the  steepest  grade  may  be  so  short 
that^  the  train  approachmg  it  at  high  speed  is 
carried  over  by  the  combined  effort  of  the  loco- 
motive and  the  energy  stored  in  the  train  by 
reason  of  its  high  speed.  Such  a  grade  is  known 
as  a  momentum,  or  velocity,  grade.  To  deter- 
mine the  load  a  given  locomotive  can  haul  on  a 
given  grade.  Divide  the  tractive  effort  of  the  loco- 
motive by  the  sum  of  the  rolling  and  grade  re- 
sistances, the  result  will  be  the  gross  load  in 
tons.  To  determine  the  load  behind  the  tender, 
■Subtract  from  the  foregoing  result  the  weight 
of  engine  and  tender.  The  locomotive  mentioned 
earlier  in  this  article,  having  a  tractive  effort  of 
adhesion  of  36,150  pounds,  on  a  0.25  per  cent 
grade  at  low  speed,  could  just  draw  a  load  de- 
termined by  dividing  36,150  by  5  pounds  per  ton 
rolling  resistance  plus  5  pounds  per  ton  grade 
resistance,  or  10  pounds,  giving  3,615  tons  gross 
load._  The  total  weight  of  such  a  locomotive 
and  its  loaded  tender  would  be  about  172  tons, 
therefore  the  net  load  behind  the  tender  would 
be  3443  tons.  It  is  frequently  claimed  that  an 
electric  motor  car  can  climb  a  steeper  grade 
than  can  a  steam  locomotive,  the  popular  belief 
being  that  some  attraction  between  wheels  and 
rails  in  the  case  of  the  electric  car  is  the  cause. 
It  is  true  that  an  electric  motor  car  of  usual 
form  can  ascend  a  steeper  grade  than  can  a 
steam  locomotive  of  usual  form  and  equal 
weight  and  power.  There  are  two  reasons  for 
this:  I.  Gearing  is  a  more  certain  and  steadier 
method  of  transmitting  power  at  low  velocities 
than  the  reciprocating  motion  of  steam  pistons 
and  connecting  rods.  2.  As  usually  built  there  is 
a  motor  on  each  axle  of  a  motor  car  making  all 
the  wheels  driving  wheels,  and  the  total  weight 
available  for  traction,  while  a  considerable  pro- 
portion of  the  'locomotive  is  carried  on  truck 
wheels,  and  hence  is  not  only  unavailable  for 
traction,  but  is  a  direct  tax  on  the  tractive  effort 
that  is  available.  Assuming  the  high  value  of 
10  pounds  rolling  resistance,  an  electric  motor 
car  with  a  motor  on  each  axle  would  be  just 
about  in  equilibrium,  if  it  could  start,  on  a  245^ 
per  cent  grade,  while  the  locomotive  mentioned 
earlier  in  this  article  would  be  in  equilibrium  on 
a  i6j^  per  cent  grade.  No  such  grades  could 
be  operated.  About  the  steepest  grade  operated 
by  an  electric  car  is  13  per  cent,  but  such  a  grade 
is  dangerous,  and  safety  appliances  should  be 
used.  The  danger  lies  in  the  fact  that  if  the 
wheels  once  begin  to  slip,  the  coefficient  of  fric- 
tion is  immediately  reduced  to  less  than  one 
tenth,  and  moreover,  the  brakes  are  not  infallible. 
Driving  wheels  of  locomotives  are  seen  to  slip 
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even  on  straight  and  level  track,  particularly  at 
Starting.  This  is  because  the  great  resistance  to 
starting  overcomes  the  adhesion,  or  because  the 
engineman  admits  steam  to  the  cylinders  too  sud- 
denly and  freely. 

Assistant  Engine  Grades  steeper  than  the  rul- 
ing grade  may  be  occasionally  necessary  to  avoid 
great  expense  of  construction.  When  such 
grades  occur  at  or  near  a  station,  or  yard,_  a 
switching  engine  may  be  used  to  help  the  trains 
up  the  grade,  but  when  such  grades  occur  out 
on  the  line,  special  engines  must  be  kept  at  the 
foot  of  the  hill.  Such  engines  help  the  heavy 
trains  over  the  hill  and  return  light,  without 
train,  to  the  foot  To  determine  how  steep  a 
grade  may  be  operated  with  the  aid  of  one  as- 
sistant engine  of  the  same  power  as  the  through 
engine.  Add  the  weight  of  the  assistant  engine 
to  the  weight  of  the  through  train,  and  find  on 
what  grade  the  combined  tractive  effort  of  the 
two  engines  just  equals  the  total  resistance  of 
the  entire  train.  The  problem  is  just  the  re- 
verse of  finding  the  load  an  engine  can  haul  on 
a  given  grade. 

Momentum  Grades  find  favor  with  railway 
managers  of  the  Western  United  States  and  Can- 
ada, and  are  in  operation  in  those  portions  of 
America,  enabling  heavier,  and  consequently 
fewer,  trains  to  be  run  than  would  otherwise  be 
necessary.  Managers  of  heavy  traffic  lines  in 
the  Elastern  United  States  regard  the  consider- 
ation of  such  grades  with  disfavor,  holding  that 
the  accidents  of  traction  are  so  great  and  un- 
certain that  it  is  unwise  to  send  out  a  locomotive 
with  a  train  of  greater  weight  than  that  with 
which  the  locomotive  can  start  from  rest  on  the 
steepest  grade  over  which  it  must  pass.  The  con- 
sideration of  momentum  grades  _  involves  two 
problems,  one  when  a  new  line  is  being  built, 
the  other  when  re-arranging  the  train  loads  for 
locomotives  on  an  existing  line.  The  first  is  the 
determination  of  the  length  of  grade,  steeper 
than  the  ruling  grade,  that  can  be  surmounted 
by  a  given  locomotive  loaded  with  a  train  pro- 
portioned for  the  ruling  grade ;  the  second  is  the 
determination  of  the  weight  of  the  train  that  a 
given  locomotive,  aided  by  velocity  of  approach, 
can  carry  over  a  grade  of  given  rate  and  length. 
In  each  case  the  velocity  with  which  the  grade 
may  be  approached  must  be  known.  Neither  of 
these  problems  is  capable  of  exact  solution,  but 
both  are  capable  of  comparatively  simple  ap- 
proximate solution.  On  an  existing  line  a  dy- 
namometer car  is  of  great  service  in  studying 
economical  locomotive  loading  and  grade  ar- 
rangement. 

High  Mountain  Levels,  if  narrow  ridges,  may 
hi  tunneled ;  but  if  broad  table-lands  with  steep 
approaches,  may  be  reached  by  one  of  several 
methods-  adopted  to  secure  practicable  grades; 
(i)  Zig-zag  development,  which  means  laying 
the  line  back  and  forth  across  the  general  di- 
rection of  the  route,  gradually  climbing  the  hill 
on  a  permissible  grade,  turning  nearly  a  half 
circle  at  each  end  of  a  lateral  stretch  until  the 
summit  is  reached.  (2)  Switch-back  develop- 
ment, which  is  zig-zag  development  without  the 
necessary  room  for  turning  at  the  ends  of  the 
lateral  stretches  necessitating  the  use  of  switches 
at  these  ends  and  the  backing  of  the  train  up 
alternate  stretches.  Switch-backs  must  always 
be  located  in  pairs  to  permit  regaining  a  for- 


ward movement  of  trains.  (3)  Spirals  or  loop^ 
which  are  formed  by  the  line  advancing  in  a 
more  or  less  continuously  curving  path,  con- 
stantly rising  and  finally  crossing  itself  over  a 
tunnel  or  bridge.  Noted  spirals  in  the  United 
States  are  the  Union  Pacific  Georgetown  branch 
loop  in  Colorado,  and  the  Southern  Pacific  Te- 
hachipi  loop  in  California.  The  Mount  St.  Goth- 
ard  railway  has  one  spiral  on  the  Swiss  side  and 
four  on  the  Italian  side  of  the  mountain,  almost 
complete  circles,  and  almost  entirely  in  tunnel. 

Curve  Resistance  arises  from  two  principal 
causes:  (i)  Car  wheels  are  fastened  rigidly  to 
the  axles  and  hence  do  not  turn  independently. 
They  are  of  practically  the  same  diameter,  and 
in  rolling  a  given  distance  should  make  the  same 
number  of  revolutions.  But  the  outer  rail  of  a 
curve  is  longer  than  the  inner  rail,  and  hence 
either  the  outer  wheel  must  slip  forward  on  the 
rail,  the  inner  rail  must  slip  backward,  or  both 
slippages  must  occur.  (2)  The  direction  of  mo- 
tion of  the  wheels  must  be  constantly  changing. 
This  change  is  affected  by  the  pressure  of  the 
flange  of  the  forward  outer  wheel  of  a  car  truck 
against  the  side  of  the  rail  head.  Both  of  these 
conditions  introduce  friction  which  must  be 
overcome.  The  amount  of  curve  resistance  is 
not  definitely  known,  but  such  observation  as 
has  been  made  indicates  that  it  varies  from  a 
half  pound  per  ton  of  train  weight  per  degree 
of  curve  to  two  pounds  per  the  same  units.  It 
is  usually  assumed  at  one  pound.  Thus,  to 
draw  a  train  on  a  S  degree  curve  will  require 
an  effort  of  5  pounds  per  ton  of  train  weight,  or 
as  much  as  to  draw  a  freight  train  on  a  straight 
and  level  track.  If  such  a  curve  occur  on  a 
0.25  per  cent  grade,  the  total  effort  required  to 
draw  the  train  will  be  15  pounds  per  ton,  5 
pounds  for  rolling  resistance,  5  pounds  for  grade 
resistance,  and  5  pounds  for  curve  resistance. 
When  curves  occur  on  grades  approximating  the 
ruling  grade  so  that  the  combined  resistance 
of  curve  and  grade  exceeds  that  of  the  ruling 
grade  alone,  the  grade  throughout  the  curve  is 
reduced  sufficiently  to  make  the  total  resistance 
no  greater  than  that  offered  by  the  ruling  grade. 
This  is  called  compensating  for  curvature.  The 
amount  of  reduction  is  usually  0.05  per  cent  for 
each  degree  of  curve. 

Elevation  of  the  Outer  Rail. —  The  passage 
of  a  train  at  sensible  speed  around  a  curve  gen- 
erates centrifugal  force  tending  to  cause  the 
train  to  leave  the  rails  or  overturn.  This  force 
is  greater  in  proportion  to  the  square  of  the 
speed,  and  less  as  the  radius  of  the  curve  is 
greater.  It  is  counteracted  by  canting  the  track, 
usually  called  elevating  the  outer  rail,  so  that 
the  effect  of  gravity  tending  to  pull  the  train 
down  the  inclined  plane  toward  the  centre  of  the 
curve  shall  just  equal  the  centrifugal  force  gen- 
erated, or  rather,  so  that  the  resultant  of  the 
weight  and  centrifugal  force  shall  be  perpendicu- 
lar to  the  plane  of  the  track.  It  will  be  evi- 
dent that  in  passing  from  a  straight  line  to  a 
curve,  since  the  centrifugal  force  is  instantly 
generated,  the  full  theoretic  cant  of  the  track 
should  begin  at  the  beginning  of  the  curve.  This 
is  possible  with  the  _  modem  easement  curves, 
but  was  impossible  with  curves  as  formerly  laid 
out  when  the  circular  curve  was  itself  tangent 
to  the  straight  line.  The  practice  then  was  to 
begin  the   canting  back  some  distance  on  the 
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straight  line,  increasing  it  gradually  till  the  full 
amount  required  was  had  at  the  beginning  of 
the  curve. 

Cost  of  Operation  is  an  important  item  of  in- 
formation to  the  locating  engineer.    He  is  par- 
ticularly interested  in  the  cost  of  running  trains, 
usually  stated  by  the  train  mile,  that  is,  one  train 
run  one  mile.     From  this  cost  known  in  great 
detail,  he  separates  those  items  that  vary  with 
the   physical    characteristics    of    the    road    and 
which  may  therefore  be  influenced  by  his  de- 
sign,  and   endeavors   to  determine   what  addi- 
tional cost  would  result  from  the  addition  of  a 
mile  or  a  foot  to  the  length  of  the  line,  the 
cost    resulting    from    the    introduction    of    a 
degree    of   curvature,   or   a    foot   of   rise   and 
fall     in    the    grade    line,    and    the    cost    re- 
sulting from  an  increase  in  the  ruling  grade. 
Excluding    fixed    charges,    but    including    all 
general  expenses  of  operation,  many  of  which 
are    independent    of    the    number    of    trains 
run,   and   even   considerable   variations   in   the 
physical    characteristics    of    the    track    or    mo- 
tive power,  or  amount  of  trafiBc,  the  average 
cost  of  running  one  train  mile  in  the  United 
States    is  about  $i.i8,  having   increased   about 
$0.22  since  1898,  before  which  year  the  cost  was 
practically  constant,  varying  only  a  few  cents  for 
a  number  of  years.     Heavy  freight  trains  cost 
from  $1.20  to  $1.80   or  more  per  train   mile, 
averaging  about  $1.40,   while   passenger  trains 
cost  from  $0.75  or  less,  to  as  much  as  heavy 
freight  trains,  averaging  about  $i.ro  per  train 
mile.    The  cause  of  the  increase  in  cost  is  partly 
due  to  an   increase  in  the  weight  of  trains  of 
both   classes,   and    the   increased   elegance   and 
speed  of  fast  passenger  trains.     Operating  ex- 
pense is  divided  into  four  general  items,  each 
made   up  of  a  multitude  of  minor   items   for 
which  reference  may  be  had  to  the  Reports  of 
the    Interstate    Commerce    Commission.      The 
four  general  items  with  their  several  contribu- 
tions to  the  train  mile  cost  are: 

Maintenance  of  way  and  works. . . .  $0.26 

Maintenance  of  equipment 0.235 

Conducting  transportation 0.65 

General  expenses 0.045 

Total $1.18 

From  the  detail  items  above  referred  to  the 
cost  of  operating  a  train  unit  of  distance,  curva- 
ture, and  rise  and  fall,  may  be  approximated. 
Based  on  a  train  mile  cost  of  $1.00,  these  costs 
will  be  as  an  average  for  the  United  States 
about  as  follows :  A  train  degree  of  curvature, 
$0.0006:  a  train  foot  of  rise  and  fall,  from  noth- 
ing to  $0,005,  depending  on  the  rate  of  the  grade 
on  which  the  rise  occurs;  a  train  foot  of  dis- 
tance, $0.0004;  a  train  mile  of  distance  from 
$0-35  to  $0.90,  according  to  the  distance.  If  it 
is  estimated  or  known  that  the  train  mile  cost 
on  any  particular  road  is  $1.40  then  the  fore- 
going values  should  be  multiplied  by  1.4.  Only 
heavy  passenger  and  maximum  freight  trains 
should  be  considered  in  comparing  different  rul- 
ing (grades,  but  all  trains  are  affected  by  curva- 
ture, rise  and  fall,  and  distance. 

Railway  Revenue  is  a  matter  of  importance 
to  the  railway  engineer,  for  he  must  not  plan  a 
line  of  light  traffic  on  so  expensive  a  scale 
as  one  of  heavy  traffic.  He  can  not  spend 
so  much  to  secure  low  grades  for  a  line  that 


will  probably  run  one  or  two  or  five  trainf 
a  day  as  for  one  that  will  probably  run  10  to  5a 
trains  daily.  For  the  purpose  of  design,  the  prob- 
able business  is  best  estimated  by  the  number  ot 
daily  trains,  but  for  the  purpose  of  reporting 
on  the  desirability  of  a  proposed  new  line,  the 
estimate  must  indicate  the  probable  revenue  in 
money.  In  either  case  the  only  method  of  making 
a  rational  estimate  is  to  compare  the  producing 
character  of  the  territory  to  be  traversed,  with 
that  of  some  similar  territory  already  served 
by  a  railway,  and  to  note  the  revenue  of  that 
railway.  To  compare  population  is  not  enough; 
the  nature  of  the  industries  to  be  served,  or  that 
are  likely  to  soon  follow  the  construction  of  the 
road,  must  be  considered. 

Railway  Location  consists  in  selecting  the  gen- 
eral route  between  two  adopted  termini,  and  tht 
detail  work  of  so  fitting  the  line  to  the  ground 
along  the  adopted  route  by  judicious  curva- 
ture and  grades  that  the  cost  of  construction 
shall  be  an  economic  minimum.  This  may  be 
the  ultimate  practicable  minimum,  but  will  not 
ordinarily  be  so.  The  effort  of  the  locating  en- 
giaeer  is  to  so  design  the  alignment  and  grades 
5iat  the  net  difference  between  revenue  and  the 
sum  of  operating  expense  and  interest  on  first 
cost  shall  be  a  maximum.  This  work  requires 
the  greatest  skill  and  judgment  of  any  branch 
of  railway  design.  The  field  work  of  fitting 
the  line  to  the  ground  involves  ordinary  sur- 
veying methods.  The  surveys,  after  a  recon- 
naissance which  determines  the  general  route, 
are  two,  the  preliminary  survey  and  the  location 
survey.  Practice  has  varied  as  to  the  methods  of 
doing  the  detail  work,  but  in  general  the  pre- 
liminary survey  is  a  topographical  survey  of  a 
belt  from  aoo  feet  to  1,000  feet  wide,  within 
which  the  located  line  will  lie,  furnishing  a  map 
on  which  a  centre  line  is  planned  to  fit  the 
ground  as  represented  on  the  map,  and  the  loca- 
tion survey  consists  in  placing  the  line,  thus 
designed,  on  the  ground.  Two  maps  are  al- 
ways made  on  a  location  survey,  one  showing 
the  horizontal  alignment  known  as  the  map, 
another  showing  the  vertical  alignment,  the 
grades,  known  as  the  profile.  The  profile  shows 
both  the  undulations  of  the  natural  ground  sur- 
face and  the  undulations  of  the  surface  along 
the  centre  line  as  it  will  be  when  the  road  is 
graded.  Generally  an  effort  is  made  to  so  draw 
the  grade  line  on  the  profile  that  there  shall 
be  as  much  of  the  natural  surface  above  it  as  is 
below  it,  thus  making  the  portion  to  be  cut 
away  equal  the  portion  to  be  built  up  by  em- 
bankment. This  is  generally  economy,  but  as 
cuts  are  troublesome  to  drain,  and  to  kee^  dear 
from  snow  in  northern  latitudes,  a  road  is  laid 
out  in  embankment  so  far  as  is  economically 
possible.  The  most  important  item  in  railway 
construction,  after  providing  the  necessary 
strength  to  carry  the  trains,  is  drainage.  When 
a  cut  or  excavation  lies  across  the  general  direc- 
tion of  the  prevailing  winter  winds,  it  is  likely 
to  collect  drifts.  These  are  sometimes  pre- 
vented by  building  open  board  fences  parallel 
with,  and  some  distance  from,  the  cut,  causing 
the  drift  to  form  outside  the  cut  In  moun- 
tainous districts  subject  to  heavy  snow  drifts, 
the  track  is  sometimes  protected  by  wooden 
sheds  entirely  covering  it.  Many  miles  of  such 
sheds  occur  on  the  Central  Pacific  division  of 
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the  Southern  Pacific  Railroad  through  the  Sierra 
Nevada  Mountains,  and  on  the  Canadian  Pacific 
Railroad.  These  snowsheds  are  very  costly  to 
maintain,  requiring  constant  watchfulness  to  pre- 
vent fire,  and  the  maintenance  of  fire  fighting 
apparatus  ready  at  all  times.  In  determining  the 
economic  grades  and  curvature  to  be  used,  the 
locating  engineer  applies  his  knowledge  o*  the 
facts  and  principles  mentioned  in  the  preceding 
paragraphs  of  this  article.  He  determines  how 
much  he  may  spend  to  avoid  a  degree  of  curva- 
ture, how  much  to  avoid  a  foot  rise  in  the  grade 
line,  how  much  to  shorten  the  line  a  foot  or  a 
mile,  and  how  much  to  reduce  the  ruling  grade 
below  that  which  seems  to  give  the  lowest  first 
cost;  he  determines  where  pusher  grades  may 
be  introduced  to  advantage,  and  where  velocity 
may  be  counted  on  to  assist  in  surmounting 
some  steep  short  grade  that  low  first 
cost  suggests.  After  the  location  is  completed, 
and  sometimes  while  it  is  yet  in  progress,  the 
work  of  construction  begins.  Before  this,  de- 
tails of  rail  section,  cross  ties,  roadbed,  etc., 
must  be  determined. 

Railway  Right  of  Way  is  the  name  given  .to 
the  strip  of  land  secured  by  the  railway  com- 
pany for  its  use  in  building  and  maintaining  its 
road.  In  the  United  States  this  strip  is  usually 
100  feet  wide,  with  additional  ground  for  sta- 
tions, shops  and  yards,  and  extra  width  along 
the  line  where  the  construction  work  is  so  heavy 
as  to  require  it.  Where  an  embankment  is  so 
high,  or  an  excavation  so  deep  that  the  base 
width  of  the  one  or  the  top  width  of  the  other  is 
more  than  loo  feet,  a  retaining  wall  must  be 
built  or  additional  width  of  right  of  way  secured. 
In  cities  it  is  generally  advisable  to  build  the 
walls,  but  in  the  country  economy  will  be  se- 
cured by  buying  extra  right  of  way. 

Railway  Roadbed,  the  top  of  which  is  known 
as  sub-grade,  is  from  14  feet  to  18  feet  wide 
where  the  road  is  in  embankment,  and  from  ao 
feet  to  26  feet  wide  where  in  excavation,  for 
single  track  roads.  The  extra  width  in  exca- 
vations is  to  provide  room  for  drainage  ditches 
on  each  side  of  the  track.  The  side  slopes  of 
the  embankments  are  usually  one  and  one  half 
horizontal  to  one  vertical,  which  is  about  the 
angle  at  which  ordinary  earth  will  stand.  Rock 
slopes  may  be  made  vertical  in  excavation  and 
at  45  degrees,  one  to  one,  in  embankment. 
Earth  slopes  are  sometimes  taken  out  in  excava- 
tion at  one  to  one,  but  they  do  not  long  stand 
at  this  slope,  and  the  slight  economy  obtained 
in  first  cost  is  at  the  expense  of  additional  cost 
of  maintenance  in  keeping  the  ditches  open. 

Railway  Ballast  is  the  material  in  which  the 
cross-ties  are  imbedded,  and  which  serves  the 
purpose  of  distributing  the  load  on  the  tics  over 
the  roadbed,  holding  the  track  in  place,  and  pro- 
viding drainage  for  the  track.  The  require- 
ments for  good  ballast  are  that  it  shall  be  dur- 
able, shall  yield  no  dust,  shall  be  firm  and  porous. 
Fine  broken  stone  or  gravel  make  e-xcellent 
ballast.  Other  materials  used  are  furnace  slag, 
cinders,  burnt  clay,  and  ordinary  earth.  In  value 
these  are  about  in  the  order  given.  For  light 
traffic  roads  there  should  be  not  less  than  six 
inches  of  ballast  under  the  ties,  and  for  the 
heaviest  traffic  there  need  not  be  more  than  16 
inches.  If  the  ballast  is  quite  porous,  as  broken . 
stone,   it  is  carried   up  to   the  top  of  the  tie 


throughout  its  length  and  a  little  beyond  the 
ends,  and  then  sloped  off  to  the  roadbed,  but  if 
it  is  less  porous,  as  compact  sandy  or  loamy 
gravel,  it  is  carried  up  to  the  top  of  the  tie,  or 
3  or  4  inches  above  it,  in  the  middle,  from  where 
it  is  sloped  down  to  the  bottom  of  the  tie  at 
its  ends,  and  then  to  the  roadbed. 

Railway  Cross-ties  are  usually  of  wood.  A 
few  steel  ties  are  in  use,  and  concrete  steel  ties 
are  in  experimental  use.  A  hard  wood,  not 
quickly  rotted  by  exposure,  is  desirable  for  a 
wooden  tie.  Oak  .and  Southern  pine  are  much 
used.  Chestnut,  cedar,  redwood,  bois  d'arc, 
Douglas  fir,  and  other  woods,  are  used  in  locali- 
ties where  they  are  readily  obtainable.  Un- 
treated with  preservative,  railway  ties  of  good 
quality  will  last  from  seven  to  eight  years,  and 
in  the  alkali  soils  of  the  Western  table-lands 
much  longer.  Comparatively  poor  soft  wood 
ties,  preserved  by  Bumettizing,  the  Wellhouse 
process,  or  creosoting,  will  last  from  12  to  IS 
years  or  longer,  and  are  much  more  economical 
than  hard  wood  ties  untreated.  Probably  not 
far  from  100,000,000  cross-ties  are  used  in  the 
United  States  annually.  The  common  size  is  six 
inches  deep,  eight  inches  wide,  and  eight  feet 
long.    Some  are  larger,  and  a  few  smaller. 

Railway  Rail  designing  was  formerly  a  mat- 
ter occupying  considerable  attention,  and  many 
forms  were  devised  and  used.  The  best  form 
is  still  undetermined  and  under  consideration 
by  eminent  railway  engineers,  but,  with  a  few 
notable  exceptions,  American  roads  use  exclu- 
sively what  is  known  as  the  American  Society 
of  Civil  Engineers'  section,  and  modem  design- 
ing consists  simply  in  determining  the  weight  to 
be  used,  and  the  chemical  composition  and  phys- 
ical treatment  of  the  metal.  Rails  are  known 
by  the  weight  per  lineal  yard  of  one  rail.  A 
60  pound  rail  weighs  60  pounds  per  lineal  yard 
and  has  about  6_  square  inches  in  its  cross  sec- 
tion. The  rail  is  divided  into  head,  web  and 
flange;  and  in  the  Am.  Soc.  C.  E.  section,  42 
per  cent  of  the  section  is  in  the  head,  21  per  cent 
in  the  web,  and  37  per  cent  in  the  flange  what- 
ever the  weigtit  The  principal  features  of  this 
section  are  the  proportions  of  the  metal  in  the 
three  parts,  the  equality  of  total  height 
and  base  width,  the  vertical  sides  of  the  head, 
some  engineers  advocating  heads  widening 
downward,  and  the  small  radius  curves  for 
the  upper  corners  of  the  head.  The  sec- 
tion has  proven  well  adapted  to  rai)s  of  less 
than  80  pounds  per  yard,  but  riot  so  well  adapted 
to  heavier  sections,  the  reason  generally  as- 
signed being  that  the  disproportion  of  thickness 
of  head  and  flange  makes  impossible  continued 
rolling  at  low  temperature,  which  is  said  to 
harden  the  head  and  make  it  more  durable.  A 
section  designed  by  P.  H.  Dudley  for  the  New 
York  Central  Railroad  overcomes  this  difficulty 
to  some  extent.  Other  tjT)es  of  rail  are  the 
Sayre,  designed  by  R.  H.  Sayre  for  the  Lehigh 
Valley  Railroad,  and  the  Sandberg  type  used 
somewhat  in  Europe.  The  standard  type 
of  rail  in  Great  Britain  is  known  as  a  bull 
head  rail.  It  has  two  heads  _  instead  ^  of 
head  and  flange,  and  is  carried  in  cast  iron 
chairs  in  which  it  _  is  fastened  by  wedges. 
It  was  originally  designed  to  be  reversible,  but 
it  was  found  that  by  the  time  the  head  in  use 
was  worn  the  head  in  the  chair  had  become  so 
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battered  that  it  could  not  be  used.  The  head  in 
the  chair  is  now  rolled  only  large  enough  to  pro- 
vide the  necessary  bearing  and  wedging  space. 
Rails  are  generally  30  feet  long,  a  few  of  each 
lot  being  one  or  two  feet  shorter.  There  is  a 
tendency  to  increase  the  length  of  the  rail  in 
order  to  lessen  the  number  of  joints,  and  a  good 
many  33  feet  rails  are  in  service,  some  45  feet, 
and  a  few  60  feet  Hea\'y  street  railway  rails 
are  almost  always  rolled  60  feet  long. 

Rail  Jointing  is  as  yet  an  unsolved  problem. 
The  object  to  be  attained  is  to  make  the  track 
at  the' joint  as  strong,  as  rigid,  and  as  flexible  as 
other  parts  of  the  track,  in  short,  to  make  the 
jointed  track  act  as  a  continuous  track.  There 
are  two  types  of  joints,  known  as  supported  and 
suspended  joints.  In  the  first  the  abutting  ends 
of  adjacent  rails  are  on  a  tie,  in  the  second  be- 
tween two  ties.  What  is  known  as  a  bridge  joint 
is  a  suspended  joint  in  which  a  bar  or  plate  of 
metal  resting  on  the  ties  adjacent  to  the  joint 
supports  the  rail  ends.  Common  forms  of  splice 
bars,  or  joints,  are  the  ordinary  angle  bar 
splice,  the  continuous  rail  joint,  the  Weber  joint, 
and  two  modifications  of  the  angle  bar  splice, 
known  as  the  Bonzano,  and  the  100  per  cent 
joint.  Rails  are  fastened  to  the  ties  by  hook 
headed  spikes.  Sometimes  plates  known  as  tie 
plates  are  used  between  the  rail  and  the  tie,  to 
save  wear  on  the  tie  and  to  form  a  lateral  brace 
for  the  rail.  Rail  braces  are  used  on  curves,  to 
brace  the  outer  rail  against  the  pressure  of  the 
wheels,  and  at  switches. 

Switches  are  devices  by  which  a  train  is 
enabled  to  leave  one  track  or  enter  another. 
They  consist  essentially  of  two  movable  rails 
called  switch  rails,  which  may  be  set  to  guide 
the  wheels  to  the  main  track  or  to  the  turnout, 
and  a  frog,  which  permits  the  flange  of  the 
wheels  to  cross  the  rail  of  the  main  track  where 
it  is  crossed  by  the  outer  rail  of  the  turnout 
curve.  There  are  various  kinds  of  safety 
switches  and  frogs,  devised  in  general  to  pro- 
vide an   unbroken  m^in  track. 

Side  Tracks  for  passing  trains  must  be  built 
along  single  track  roads  at  intervals  depending 
on  the  traflic  They  may  be  long  enough  to 
hold  from  one  to  four  trains.  The  maximum 
length  of  a  train  is  not  the  same  on  all  roads 
nor  on  all  divisions  of  one  road  because  of  dif- 
ferences in  ruling  grade  and  locomotive  power. 
Lengths  of  side  tracks  will  differ  accordingly. 
It  is  hardly  practicable  on  single  track  roads 
to  handle  trains  of  more  than  65  to  70  cars. 
Such  trains  will  require  about  a  half  mile  of  sid- 
jng  per  train.  Double  track  roads  require  sid- 
ings to  permit  fast  trains  to  pass  slow  trains. 
Even  four  track  roads  require  occasional  pass- 
ing sidings,  and  all  roads  require  sidings  at  sta- 
tions for  handling  freight. 

Railtvay  Yard  is  the  term  applied  to  the  space 
occupied  by  a  railway  at  a  station.  At  principal 
stations,  yard  design,  meaning  the  planning  of 
the  arrangement  of  the  side  tracks  in  the  yard, 
is  a  matter  of  great  importance,  requiring  ex- 
perience and  judgment.  A  design  is  usually  the 
result  of  the  combined  efforts  of  the  Chief  En- 
gineer, the  Master  Mechanic  and  the  General 
Superintendent.  Beside  the  necessary  shop  and 
roundhouse  tracks,  and  tracks  for  the  storage  of  ■ 
cars  needing  repairs,  or  temporarily  out  of  serv- 
ice,  each  yard  will  have  two  distinct  sets  of 


tracks,  one  for  freight  in  each  direction.  EacK 
set  will  have  its  incoming  storage  tracks,  its 
classification  tracks,  on  which  the  mixed  freight 
of  an  incoming  train  is  sorted  according  to  its 
class,  whether  live  stock,  perishable  goods,  or 
other  freight,  and  whether  through  or  local,  and 
its  outgoing  storage  tracks  on  which  the  trains 
are  made  up  anew  for  forwarding.  Yards 
should  be  designed  to  make  the  movement  of 
freight  through  them  continuous.  There  are 
three  methods  of  handling  the  cars,  known  as 
"push  and  pull,»  "poling"  and  "gravity."  By 
the  first  a  shifting  or  switch  engine  is  coupled  on 
the  rear  of  a  newly  arrived  train,  pushes  it  ahead 
while  a  trainman  uncouples  the  first  lot  of  cars, 
called  a  cut,  for  some  classification  track,  stops 
as  suddenly  as  possible,  when  sufficient  speed 
has  been  attained  to  send  the  cut  to  its  proper 
place,  pulls  the  remainder  of  the  train  back  for 
a  new  start,  and  again  pushes  it  forward,  send- 
ing a  second  cut  ahead,  and  so  on  till  the  whole 
train  is  distributed.  The  severe  treatment  of  the 
cars,  and  the  considerable  total  distance  traveled 
by  the  engine  will  be  apparent.  By  the  second 
method,  the  switching  engine  runs  on  a  track 
alongside  the  train  to  be  distributed,  the  first  cut 
is  uncoupled,  a  pole  is  placed  against  the  rear 
of  the  rear  car  of  the  cut  and  the  forward  end 
of  the  engine,  which  then  pushes  the  cut  ahead 
till  it  has  attained  sufficient  velocity  to  send  it  to 
its  proper  place,  and  then  returns  for  a  second  cut 
and  so  on.  The  lessened  wear  on  the  cars  will 
be  evident  By  the  third  method  a  hump  or  hill 
is  made  in  the  track  up  which  the  engine  pushes 
the  train  till  the  first  cut  is  ready  to  run  down 
the  other  side,  which  it  is  permitted  to  do,  the 
incline  giving  it  sufficient  speed  to  carry  it  to  its 
proper  classification  track.  The  first  cut  is  fol- 
lowed by  the  second  and  so  on.  The  cars  are 
not  severely  used,  and  the  engine  travels  sim-  . 
ply  the  length  of  the  train.  Such  a  gravity  yard 
furnishes  the  most  economical  method  of  dis- 
tributing cars.  If  the  road  is  a  double  track 
road,  the  main  tracks  should  lie  wholly  without 
the  yard,  one  track  on  each  side,  to  avoid  the 
necessity  of  any  crossing  of  main  tracks  at  any 
time.  A  single  track  road  should  lie  on  one  side 
of  the  yard,  the  two  sections  of  which  may  lap. 
A  car  once  received  from  a  main  track  should 
not  touch  it  again  till  made  up  in  a  train  to  go 
forward.  Comparatively  few  yards  are  well  de- 
signed, having  grown  from  small  beginnings, 
but  many  new  ones  are  being  well  laid  out,  and 
some  old  ones  remodeled  to  conform  to  the  re- 
quirements of  increased  business.  Tracks  in 
3rards  and  sidings  constitute  more  than  one  fifth 
of  the  total  trackage  of  the  United  States. 

Water  Supply  stations  on  busy  lines  occur 
about  once  in  five  miles  and  are  rarely  farther 
than  10  miles  apart  In  cities  water  is  usually 
taken  from  the  public  supplies  through  suitable 
stand  pipes  or  track  cranes.  Between  cities  it 
may  be  obtained  from  large  wells,  from  near  by 
streams,  lakes  or  ponds,  or  from  specially  con- 
structed reservoirs.  An  elevated  wooden  tank 
holding  about  50,000  gallons  or  less  is  usually 
constructed  at  each  water  station.  The  height 
is  sufficient  to  permit  running  water  rapidly  to 
the  engine  tender  tank  A  few  roads  running 
heavy  fast  passenger  trains  maintain  track  tanks, 
which  are  steel  troughs  about  a  quarter  of  a 
mile  long  in  the  centre  of  the  track.     These 
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troughs  are  kept  full  of  water  by  a  near  by 
pumping  station,  which  also  supplies  steam  and 
circulation  to  prevent  freezing  in  winter.  Water 
is  taken  by  the  locomotive  without  stopping.  A 
scoop  under  the  tender  is  lowered  into  the  water 
at  the  beginning  of  the  troueh,  and  the  water  is 
forced  up  into  the  tender  tank  by  the  rapid  for- 
ward movement  of  the  locomotive.  These  tanks 
are  expensive  luxuries,  necessary  only  to  long 
distance  high  speed  travel.  In  the  arid  districts 
of  the  West,  water  supply  is  a  serious  problem, 
solved  often  by  the  use  of  water  trains  con- 
veying water  from  the  nearest  source  to  points 
where  it  must  be  on  hand,  but  is  not  to  be  found. 
Water  must  be  of  good  quality  for  steam  making, 
and  not  infrequently  is  brought  several  miles  in 
pipes  because  local  water  at  a  station  is  unfit 
for  use  in  boilers.  Various  water  purifying 
and  softening  processes  are  also  in  use.  Water 
is  supplied  to  the  tanks  by  gravity  from  high 
storage  reservoirs,  or  by  pumps  actuated  by 
wind  mills,  steam,  gas,  or  oil,  engines.  The 
cost  of  water  supply  amounts  to  about  ^  of  one 
per  cent  of  the  total  cost  of  railway  operation, 
or  about  }i  per  cent  train  mile. 

References. —  For  more  complete  information 
concerning  railway  location,  construction,  and 
maintenance,  consult  Wellington,  'Economic 
Theory  of  Railway  Location* ;  Tratman,  'Rail- 
way Track  and  Track  Work* ;  Camp,  'Notes  on 
Track*;  Gillette,  'Earthwork  and  Its  Cost'; 
Webb,  'Railroad  Construction.*  Interstate  Com- 
merce Commission  Reports,  and  Poor,  'Manual 
of  Railroads,*  both  annual  publications,  give 
data  concerning  cost,  expenses,  revenue,  etc. 

Wm.  G.  Raymond, 
Prof,  of  Civil  Engineering  and  Director  School 
Ap/>licd  Sciences,  Iowa  State   University. 

Railway  Freight  Car  Mileage  in  the 
United  States.  The  number  of  miles  run 
daily,  on  the  average,  by  freight  cars  is  an  in- 
dication of  their  usefulness  and  money-earning 
capacity.  As  the  freight  earnings  con):titute 
69.4  per  cent,  of  the  total  earnings  of  railroads 
in  the  United  States,  it  is  most  important  to 
keep  the  cars  moving,  so  that  their  mileage  and 
their  earnings  will  be  as  large  as  possible. 

Freight  car  mileage  is  classified  as  loaded 
and  empty.  Usually  two-thirds  of  the  total 
mileage  is  made  when  the  car  is  under  load,  and 
one-third  when  it  is  empty.  Of  course,  only 
the  loaded  mileage  produces  earnings,  the  empty 
mileage  being  made  in  moving  the  car  from 
point  to  point  in  seeking  the  load ;  naturally  a 
constant  effort  is  directed  towards  reducing 
this  empty,  nonproductive  mileage. 

Poor's  Manual  of  the  Railroads  for  1905 
gives  the  following  figures : 

Miles  of  railroad  operated...  213,828  miles 

Tons  of  freifsht  moved «.277.77«,573  tons 

Tons    of    freight    moved    one 

mile 173,628,034,040  ton  miles 

Freight    cars 1,728,903  cars     _ 

Total  mileage  of  freight  cars.  14.353.650,056  car  mile* 

Freight    earnings $1,374,102,275 

Total    earnings $1,977,638,713 

Average   distance  each  ton   is 

hauled 136  miles 

Average  number  of  ton  miles 

per   freight  train  mile 320  ton  mile* 

From  these  figures  it  is  found  that  on  an 
average  each  freight  car  earned  $795  yearly; 
that  it  moved  8302  miles,  or  made  that  many  car 
miles;  that  on  the  average  it  moved  daily  22.7 


miles;  that  during  the  year  it  carried  739  tons 
of  freight,  or  100,426  tons  of  freight  one  mile ; 
and  that  there  are  8.1  freight  cars  for  each  mile 
of  railroad. 

The  average  mileage  made  by  freight  cars 
is  increased  by  long  haul  freight ;  by  the  prompt 
movement  of  freight  after  it  is  loaded;  by  a 
large  percentage  of  high  grade  perishable  stock 
or  refrigerator  car  freight,  which,  necessarily, 
has  to  move  promptly;  by  proper  freight  tracks 
and  yards,  so  that  the  freight  traffic  is  not  de- 
layed by  the  passenger  traffic,  or  by  lack  of 
handling  facilities;  by  the  strict  collection  of 
charges  for  car  service,  so  that  cars  are  loaded 
and  unloaded  promptly;  by  not  overloading 
freight  trains ;  by  a  high  daily  rental  paid  for 
the  use  of  cars  in  preference  to  a  mileage  pay- 
ment; by  keeping  the  cars  and  power  in  good 
repair;  and  by  many  other  phases  of  good 
operation. 

The  mileage  is  influenced  unfavorably  by  a 
short  average  freight  haul ;  by  a  large  percent- 
age of  low  grade  or  slow  moving  freight,  such 
as  coal,  which  is  often  allowed  an  extra  time 
for  unloading  before  a  charge  is  made  for  the 
use  of  the  car ;  by  poor  track  and  yard  facilities ; 
by  failure  to  charge  and  collect  car  service,  thus 
allowing  cars  to  stand  under  load  an  unduly 
long  time;  by  overloading  freight  trains,  caus- 
ing delay  on  the  road ;  by  slow  movement  of 
freight  after  it  is  loaded ;  by  a  low  mileage  or 
day  rate  for  payment  for  the  use  of  cars ;  by 
equipment  iiv  poor  condition;  and  many  other 
phases  of  poor  operation. 

Naturally  refrigerator  cars  loaded  with  per- 
ishable freight,  which  move  long  distances  and 
must  necessarily  move  promptly,  make  the 
greatest  mileage,  while  coal,  flat  and  gondola 
cars  loaded  with  slow  moving  freight  make  the 
poorest. 

The  average  mileage  made  with  freight  cars 
on  the  different  roads  varies  from  as  low  as  ten 
miles  to  as  high  as  35  or  40  miles  daily.  The 
figure  of  22.7  miles  per  car  per  day,  which  is  the 
average  made  by  all  of  the  roads  of  the  United 
States,  appears  to  be  very  low;  but  then  it  must 
be  remembered  that  the  average  haul  is  only  136 
miles.  Applying  the  daily  rate  of  22.7  miles  to 
136,  we  find  that  it  gives  an  average  of  six  days 
as  the  period  between  loading,  or  the  time  re- 
quired for  the  round  trip.  When  it  is  re- 
membered that  included  in  this  figure  of  six 
days  is  the  time  required  to  load  and  unload  the 
car.  move  it  to  obtain  a  new  loading,  and  re- 
pair it  when  repairs  are  needed,  the  figure  does 
not  appear  so  bad.  Car  Service  Associations 
usually  allow  two  days  free  time  for  either 
loading  or  unloading  a  car,  before  a  penalty  is 
charged  for  the  use  of  the  car,  and  if  one  day 
beyond  the  four  thus  taken  up  be  needed  to 
place  the  car  for  its  next  load,  it  only  leaves  one 
day  in  which  the  car  must  be  moved,  and  re- 
paired when  it  needs  repairs. 

This  illustration  is  given  to  bring  out 
strongly  the  point  that  during  the  greater  part 
of  the  time  freight  cars  are  occupied  in  the 
loading  or  unloading,  or  by  waiting  for  a  load ; 
that  only  during  a  small  part  of  the  time  is  a 
car  actually  being  moved.  It  shows  the  great 
necessity  for  quickening  the  time  required  for 
loading  and  unloading,  and,  of  course,  indirectly 
shows  the  necessity  for  car  service  associations 
to  make  and  collect  a  charge  for  the  use  of  cars 
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when  too  much  time  is  taken  in  either  loading 
or  unloading  them.  That  is,  the  way  to  make 
the  greatest  gain  in  freight  car  mileage  is  by 
reducing  the  time  a  car  is  not  moving. 

The  average  length  of  freight  haul  per  ton, 
as  has  been  mentioned  before,  greatly  affects  the 
mileage  made  by  the  cars.  Poor's  Manual  for 
1905  gives  the  following  figures  as  to  the  aver- 
age freight  haul  per  ton,  which  show  much  vari- 
ation for  different  parts  of  the  country: 

MILU. 

New    England   Sutes 96 

Middle    States 109 

Central    Northern    States 141 

Gulf  and  Mississippi  Valley  States 143 

Southeastern     States 19J 

Northwestern     States 209 

Pacific    Sutes 313 

Naturally,  the  New  England  roads  cannot 
make  as  good  average  mileage  with  their  cars 
as  the  roads  in  the  Pacific  States. 

The  following  are  some  of  the  important 
|>oints  watched  by  many  railroads  in  order  to 
increase  the  mileage  made  by  freight  cars: 

Monthly  statements  are  made  showing  the 
mileage  made  by  freight  cars  of  the  various 
kinds  on  each  Superintendent's  division.  These 
statements  give  comparison  with  preceding  per- 
iods, and  with  the  performance  on  each  other 
division  of  the  system.  Thus,  the  statement  at 
once  shows  the  part  of  the  system  where  the 
poorest  performance  of  the  c'rs  is  being  made, 
and  attention  is  naturally  directed  to  bettering 
the  conditions-  at  this  point. 


An  effort  is  made  to  put  as  much  business  as 
possible  in  the  through  trains  that  will  run  long 
distances  without  switching  in  intermediate 
yards.  Thus,  the  cars  move  continuously  for 
long  periods. 

At  all  points  where  business  originates,  it  is 
necessary  to  hold  empty  cars  in  order  to  pro- 
vide for  the  business.  A  number  of  men  are 
constantly  employed  in  watching  them,  to  see 
that  no  more  than  necessary  are  kept  on  hand. 

At  terminals  the  number  of  cars  to  be  un- 
loaded is  carefully  watched,  so  that,  in  case  they 
accumulate  faster  than  they  can  be  unloaded, 
arrangements  are  made  by  embargo,  or  by  re- 
duction of  the  supply  of  empty  cars  at  the  load- 
ing point,  to  avoid  an  accumulation  of  loads  at 
the  unloading  terminal. 

An  increase  of  ten  per  cent,  in  the  mileage 
made  by  freight  cars  is  equivalent  to  building 
that  much  more  equipment.  The  building  of 
new  equipment  is  frequently  made  unnecessary 
by  increasing  the  mileage  of  existing  equipment. 

C.  S.  Sims, 
Assistant  to  the  President,  Erte  Railroad  Com- 
pany. 

Railway    Heavy    Freight    Trains.      The 

weight  of  freight  trains  in  the  United  States 
has  increased  enormously  within  the  last  10 
years  as  may  be  seen  by  the  following  table, 
which  shows  the  increases  on  a  few  of  the  most 
important  roads  in  various  sections  of  the 
country : 


RAILROADS. 


LeUeh  VaUer 

New  York  Central 

Pennsylrania 

LooisvUIe  &  Nashvil>e 

Norfolk  A  Western 

Chesapeake  &  Ohio 

Soathem  

Illinois  Central t 

Chiciffo  A  Northwestern 

Chicara,  Milwaukee  &  St.  Paul . . . 
l.ake  Shore  &  Michigan  Southern 

Southern  Pacific 

Northern  Pacific 

Great  Northern 


1895 


»5» 

318 


1896 


3»5 

163 


167 


356 


1897 


179 
3»S 

3S» 
■73 
19* 
152 

167 
331 


330 
s8i 


189S 


413 

330 


»94 
355 
379 
176 
191 
'9* 
»75 
35' 

330 

3'3 
3>6 


1899 


36' 
470 
316 
384 
450 
188 

n 
187 

4»7 
336 

336 
336 


448 
398 
478 
«30 
435 
500 
303 
333 
3  36 
305 

455 

340 

39> 
357 


467 

303 

48  i 

333 

453 
533 
333 
"75 
333 
363 
53 1 

%t 

381 


X90a 


S'8 

47« 
538 

3*5 

301 
401 
418 


486 

4M 

431 

419 

S>7 

501 

S3I 

486 

:a 

5;i8 

538 

3l8 

335 

335 

333 

ir, 

335 

380 

615 

588 

367 

»75 

384 

403 

447 

447 

In  the  Car  Record  Office  at  intervals  of 
every  five  days  the  records  of  movement  and 
location  of  cars  are  ^one  over,  and  the  Super- 
intendant  of  Car  Service  writes  to  the  Agent,  or 
Yardmaster  at  whose  station  or  yard  a  car  has 
been  located  for  an  unduly  long  time,  inquiring 
as  to  the  cause  and  suggesting  the  movement 
of  the  car. 

Once  during  each  month  a  statement  is  made, 
showing  all  cars  which  have  not  moved  for  a 
period  of  five  days  or  more  on  each  Superin- 
tendent's division.  This  statement  is  made  so 
that  it  compares  with  the  preceding  period,  and 
with  each  division.  It  is  a  constant  reminder  of 
the  necessity  of  moving  the  cars, —  an  effort 
naturally  being  made  to  have  each  succeeding 
statement  show  fewer  old  cars. 

Card  waybills  under  which  a  car  is  moved 
are  often  stamped  with  the  date  of  arrival  of  the 
car  at  any  point.  Thus,  by  looking  over  the 
card  waybills  is  ascertained  the  length  of  time 
any  car  has  been  at  any  point,  and  the  old  cars 
can   readily  be  checked. 


This  table  gives  the  average  weight  of  train 
in  tons  of  2,000  pounds  hauled  by  the  roads  dur- 
ing this  period.  In  some  cases  this  is  revenue 
tonnage,  and  in  others  total  tonnage,  but  as 
the  same  unit  is  used  for  the  figures  of  any 
one  road,  the  proportionate  increase  can  be  easily 
discerned.  As  a  rule  roads  lying  east  of  the 
Mississippi  river  have  not  increased  the  weight 
of  train  is  as  great  a  proportion  as  the  other  sec- 
tions, but  in  1899  the  trains  of  these  eastern 
roads  were  generally  heavier  than  those  of  the 
west,  so  that  there  was  less  opportunity  for  in- 
crease. It  is  also  of  interest  to  note  that  there 
has  been  comporatively  little  increase  from 
1902  to  1904,  but  there  have  been  some  very 
great  increases  within  the  lo-year  period  as.  for 
instance,  will  be  seen  by  referring  to  the  Lake 
Shore  record,  which  averaged  318  tons  in  1895, 
and  615  tons  in  1903,  or  nearly  double,  and  C, 
M.  &  St.  P.  has  accomplished  nearly  the  same 
proportion  of  increase,  but  even  now  its  train 
load  is  not  as  great  as  the  Lake  Shore's  was 
10   years  ago.    This  is  accounted   for  by   the 
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fact  that  the  latter  road  is  nearly  straight,  with 
light  grades,  while  the  former  has  hills  that  are 
possibly  three  times  as  steep. 

We  must  not  confuse,  however,  the  train 
loads  given  in  the  table  with  what  is  actually 
hauled  by  the  locomotives,  as  the  Lake  Shore 
road  has  engines  which  can  haul  3,000  tons  or 
more  back  of  the  tender.  The  figures  are  the 
average  train  loads  for  main  line  and  branches, 
and,  moreover,  do  not  include  the  weight  of 
the  cars  themselves,  which  may  run  from  one 
half  to  one  and  one  half  times  the  load,  de- 
pending upon  whether  it  is  heavy  or  bulky. 
One  of  the  transcontinental  lines  recently 
grouped  its  locomotives  so  that  trains  of  from 
1,350  to  2,600  tons  could  be  hauled  westbound, 
that  is,  the  load  back  of  the  tender  lay  between 
those  limits  for  different  portions  of  the  line, 
the  engines  being  distributed  according  to  the 
grades,  so  that  a  constant  train  load  could  be 
taken  as  far  as  possible.  The  first  450  miles 
were  of  undulating  profile,  having  .8  per  cent, 
grades  and  1,500  tons  were  pulled  over  this 
portion.  Beyond  this  the  grades  were  lighter, 
and  with  helpers  at  critical  points  the  train  load 
was  2400  tons  for  a  distance  600  miles.  The 
following  500  miles  had  very  heavy  mountain 
grades,  and  even  with  three  large  engines  the 
load  was  reduced  to  1,500  tons.  One  hundred 
miles  of  descending  grades  peripitted  one  en- 


noticed  that  generally  the  cost  has  risen  in  this 
period,  while  it  fell  before;  but  we  also  sec 
that  the  greatest  increase  in  tonnage  per  train 
mile  was  made  in  the  previous  five  years. 

Examine,  for  instance,  the  Northern  Pacific 
record,  where  the  cost  dropped  from  .70  to  .47 
between  1897  and  1900,  and  the  train  load  in- 
creased from  230  to  391  tons,  whereas,  from 
1900  to  1904  the  load  has  only  increased  12  tons 
(from  .TO'  to  403),  and  the  cost  is  about  the 
same,  viz.,  .46  cents.  Sn,  also,  for  the  C,  M. 
&  St.  P.,  the  weight  of  train  increased  from 
152  to  285  tons,  and  t!ic  cost  dropped  from 
67  to  56  cents  between  1895  to  1902,  but  sin.  c 
then  the  train  load  has  decreased  slightly  and 
the  cost  has  risen  to  .59.  In  this  case  also  tn" 
lowest  cost  was  accomoanied  by  the  heaviest 
train.  The  Illinois  Central,  C.  &  N.  W.,  and 
Great  Northern  also  show  that  the  lowest  co-t 
corresponded  to  the  years  of  heaviest  train 
loads.  Some  of  the  other  roads  show  a  sliplit 
increase  in  cost  in  connection  with  a  slight  in- 
crease in  weight  of  train,  but  this  is  due  no 
doubt  to  heavier  charges  for  labor  and  material. 

In  order  to  haul  such  trains  much  heavier 
locomotives  are  needed,  and  the  following  table 
gives  the  principal  elements  of  the  heaviest 
freight  locomotives  that  were  built  during  cor- 
responding years  as  given  in  the  engineering 
journals : 
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gine  to  take  2,600  tons,  but  beyond  this  addi- 
tional mountain  ranges  required  the  tonnage 
to  be  cut  in  half  to  tidewater  600  miles  further. 
Thus  the  train  would  be  broken  nine  times  in 
covering  2,300  miles  of  road,  but  the  profile 
and  available  locomotives  did  not  permit  of  a 
closer  adjustment.  This  gives  some  idea  of  the 
diversity  of  conditions  with  which  large  sys- 
tems have  to  contend. 

The  partial  effect  attributable  to  increase  in 
weight  of  train  is  shown  in  the  following  table 
which  gives  the  average  cost  of  hauling  one  ton, 
one  mile  in  cents,  during  the  same  period.  It 
must  be  remembered  that  there  are  many  other 
items  besides  the  weight  of  train  which  effect 
this  cost,  as  variation  in  price  of  materials  and 
labor.  These  latter  have  increased  consider- 
ably within  the  last  five  years,  and  it  will  be 


Of  course,  the  introduction  of  large  loco- 
motives when  purchased  in  considerable  num- 
bers, will  have  an  immediate  effect  upon  the 
average  train  load,  but  even  if  the  total  power 
of  the  road  has  a  10  per  cent,  increase  in  large 
engines,  the  general  average  would  be  but 
slightly  raised.  The  C.  &  N.  W.  found  that  in 
30  years  the  average  tractive  force  of  its  loco- 
motives on  its  lines  had  increased  150  per  cent, 
which  would  mean  a  corresponding  increase  in 
train  load,  but  we  find  that  in  ten  years  alone 
this  road  has  nearly  doubled  its  weight  of  trains. 
This  indicates  that  the  increased  size  of  loco- 
motives is  not  alone  responsible  for  heavier 
trains,  and  while  double  heading  has  made  some 
increase  there  is  no  doubt  but  that  the  system 
of  tonnage  rating  is  responsible  for  a  large  pro- 
portion of  the  increase.    When  locomotives  are 
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loaded  by  actual  weight  of  train  instead  of  by 
number  of  cars,  as  was  formerly  the  practice, 
the  full  power  of  the  engine  can  be  utilized 
and  heavier  average  trains  can  be  hauled. 

There  are  limits,  however,  which  should  be 
observed  in  this  practice,  and  while  some  dis- 
patchers thought  that  if  a  heavy  train  was  good 
practice  a  heavier  one  would  be  still  better,  and 
loads  were  added  until  the  engine  could  hardly 
ascend  the  maximum  grades,  it  has  been  fre- 
quently demonstrated  that  it  is  not  only  impos- 
sible to  obtain  a  large  monthly  freight  move- 
ment per  engine  by  such  overloading  but  it  is 
also  usually  a  very  expensive  practice;  that  is 
that  if  we  wish  to  obtain  the  greatest  ton  mile- 
age from  a  locomotive  during  a  period  of  time, 
and  also  operate  at  the  lowest  possible  cost, 
we  must  usually  attach  a  considerably  lighter 
train  than  the  maximum  which  could  possibly 
be  taken  over  the  heavy  grades. 

The  tractive  force  of  simple  locomotives  at 
slow  speeds  (8  to  lo  miles  an  hour)  is  taken 
as  eight-tenths  of  the  product  of  the  boiler  pres- 
sure in  pounds  per  square  inch,  the  square  of 
the  cylinder  diameter  in  inches  and  the  stroke 
of  the  piston  in  inches,  divided  by  th.e  diameter 
of  the  driving  wheel  in  inches.  This  tractive 
force  is  at  the  rail  and  the  weight  upon  the 
drivers  must  be  at  least  four  times  as  great  as 
the  tractive  force.  A  train  can  be  hauled  when 
the  resistance  (including  engine  and  tender  as 
cars)  does  not  exceed  the  tractive  force. 

The  resistance  muFt  be  figured  for  speed, 
grade  and  curvature  and  also  for  inertia  when 
starting  or  accellerating  trains.  The  speed  re- 
sistance below  20  miles  an  hour  can  not  be 
expressed  by  any  regular  rule,  and  amounts  to 
about  as  follows :  5  miles  an  hour,  5  lbs.  per  ton : 
10  miles  an  hour,  syi  lbs.  per  ton :  15  miles  an 
hour,  6  lbs.  per  ton,  and  at  20  miles  an  hour, 
7  lbs.  per  ton.  Above  this  sj>eed  the  resistance 
in  pounds  per  ton  is  generally  taken  as  on§- 
fourth  of  the  speed  in  miles  per  hour  plus 
two  pounds :  at  20  miles  an  hour  this  also  gives 
7  lbs.  per  ton;  and  the  weight  of  the  engine 
and  tender  must  be  included  as  well  as  the 
weight  of  the  cars. 

For  the  resistance  due  to  grades  we  must 
know  the  amount  of  ascent  either  in  feet  per 
mile  or  in  per  cent  of  length.  The  resistance 
per  ton  will  be  .38  times  the  number  of  feet 
rise  per  mile  of  track,  or  20  times  the  per  cent 
of  rise  when  stated  as  a  percentage,  that  is, 
20  pounds  per  ton  for  a  i  per  cent  grade.  Cur- 
vature has  a  resistance  of  about  .7  pounds 
per  ton  per  degree  of  curvature,  but  it  is  prob- 
able that  locomotives  with  long  rigid  wheel-base 
about  double  these  figures. 

It  requires  a  great  deal  of  power  to  accel- 
fcrate  a  train,  that  is  to  bring  it  to  a  given  speed 
from  rest,  or  from  a  lower  speed  to  a  higher 
speed.  Including  the  rotative  inertia  of  the 
wheels  and  axles  it  Ss  necessary  to  exert  a  force 
in  pounds  per  ton  equivalent  to  70  times  the 
square  of  the  speed  in  miles  per  ho.ur  divided 
by  the  distance  in  feet  in  which  the  accellera- 
tion  is  to  be  effected,  or  95.6  times  the  speed  in 
miles  per  hour  divided  by  the  time  in  seconds, 
if  time  instead  of  distance  be  considered  in  the 
calculations.  If  the  fpeed  is  to  be  increased 
from  a  lower  one  to  a  higher  one  then  in  the 
first  case  we  should  substitute  the  difference  be- 
tween  the    squares  of   the   speeds  and  in   the 


latter  case  the  difference  between  the  lower  and 
higher  speeds.  In  all  cases  the  weight  of  the 
engine  and  tender  must  be  included  in  making 
up  the  total  resistance  and  this  total  must  not 
exceed  the  tractive  force  as  determined  above. 

The  relative  weight  of  cars  and  their  loads 
also  enters  into  the  problem.  It  has  been  found 
by  experiment  that  empty  cars  on  a  level  track 
require  a  much  greater  force  per  ton  to  haul 
them  than  when  heavily  loaded,  this  being  due 
no  doubt  to  the  fact  that  the  wheel  and  axle 
friction  has  a  smaller  total  weight  into  which 
to  be  divided.  As  a  matter  of  fact  it  was  neces- 
sary to  allow  about  30  per  cent  on  a  level  for 
empty  cars  over  a  similar  total  tonnage  of 
loaded  cars.  The  resistance  of  a  train  can  be 
considered  as  depending  both  upon  the  number 
of  cars  and  the  total  weight  and  it  has  been 
suggested  that  this  total  resistance  might  be 
taken  as  3.5  times  the  weight  of  the  train  in 
tons  of  2,000  lbs.  plus  50  times  the  number  of 
cars  in  the  train,  the  resistance  so  figured  being 
in  pounds  at  the  tender  drawbar,  and  on  a 
straight  level  track  with  speeds  not  exceeding 
10  miles  an  hour.  From  this  rule  we  find  that 
a  car  weighing  162/3  tons  would  have  a  re- 
sistance of  6.5  lbs.  per  ton,  one  of  33  1/3  tons 
a  resistance  of  5  lbs.  per  ton  and  one  of  50  tons 
total  weight  a  resistance  of  only  4.5  lbs.  per  ton. 

Thus  we  see  that  the  advent  of  50  ton  cars 
has  the  effect  of  reducing  the  train  resistance 
not  only  by  their  lighter  weight  per  unit  of 
capacity  but  also  by  the  fact  that  heavier  loads 
ar«  carried  on  an  equal  number  of  wheels.  Ten 
years  ago  there  were  few  cars  of  greater  ca- 
pacity than  30  tons,  and  now  50  tons  of  coal 
and  ore  are  quite  common.  These  high  capacity 
cars  generally  have  steel  frames  and  weigh  little 
more  empty  than  the  30  ton  cars  with  wooden 
frames  of  previous  years.  The  draft  gear  is  of 
course  very  much  more  heavily  strained  than 
formerly,  as  the  first  car  in  the  train  must  take 
the  total  pull  of  the  one  or  more  locomotives 
at  the  head  of  the  train ;  this  has  led  to  the 
introduction  of  friction  draft  gears  instead  of 
entire  dependence  upon  springs.  The  steel  sills 
are  much  better  able  to  stand  the  heavy  pulling 
and  buffing  strains  than  the  old  time  wooden 
sills  and  while  the  cost  is  considerably  greater 
(about  $200  or  $300  per  car)  the  eviderce  at 
this  time  indicates  a  much  longer  life  and  use- 
fulness for  the  steel  cars  and  a  decreased  cost 
of  repairs.  q   r   Henderson, 

Author  ^Locomotive  Operation.'' 

Railway  Heavy  Passenger  Trains.  Likt 
everything  else  in  railroading  the  heavy  passen- 
ger train  of  to-day  is  a  creature  of  evolution. 
Heavy  long-distance  trains  were  an  impossibil- 
ity before  the  development  of  safety  appliances 
and  the  inventions  of  Westinghouse  and  Pull- 
man and  before  the  consolidation  of  connecting 
lities  had  proceeded  to  a  sufficient  extent  to  per- 
mit of  the  passage  of  trains  for  many  hundreds 
of  miles  over  tracks  under  one  management. 
Friendly  co-operation  between  connecting  lines, 
indeed,  is  the  distinguishing  feature  of  these  fa- 
mous trains. 

The  "  Flying  Yankee,"  one  of  the  first  of 
these  trains,  beginning  service  in  1884  between 
Saint  John  and  Boston,  is  still  in  service.  It 
consists  regularly  of  ten  cars,  all  vestibuled,  and 
uses  the  tracks  of  three  railroad  companies  to 
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accomplish  its  daily  journey.  The  Cleveland, 
Cincinnati,  Chicaeo  and  St.  Louis,  better  known 
as  the  Big  Four  Route,  sends  it  Florida  Special 
from  Chicago  and  Cleveland  to  Saint  Augus- 
tine, and  claims  patronage  on  the  ground  that 
the  traveler  is  but  one  night  out  from  Chicago. 
This  train  is  taken  up  by  the  Queen  and  Cres- 
cent Route  at  Cincinnati,  the  Southern  Railway 
at  Chattanooga,  and  the  Florida  East  Coast  Rail- 
way at  Jacksonville.  Another  heavy  long-dis- 
tance train  is  the  Washingfton  and  Southwestern 
Limited  of  the  Southern  Railway.  It  has  been 
operated  in  daily  service  for  fifteen  years. 
Using  the  Pennsylvania  Railroad  from  New 
York  to  Washington,  the  Southern  Railway 
takes  the  train  in  charge  to  Atlanta  over  its 
own  tracks.  Here  the  Atlanta  and  West  Point 
and  the  Western  Railway  of  Alabj.ma  are  called 
into  service  for  the  journey  to  Montgomery, 
and  from  this  point  to  its  final  stopping  place — 
New  Orleans — ^the  Louisville  and  Nashville  is 
used.  The  equipment  is  exclusively  of  high 
grade,  heavy  Pullman  standard,  including  club 
and  smoking  cars,  drawing-room  sleeping  cars 
and  observation-library  cars,  besides  a  heavy 
dining  car. 

A  notable  instance  of  co-operation  in  throueh 
service  of  heavy  trains  is  furnished  by  the 
Missouri  Pacific,  the  Iron  Mountain,  the  Texas 
and  Pacific,  the  International  and  Great  North- 
em,  and  the  National  Lines  of  Mexico,  in  the 
recent  establishment  of  the  Mexico-Saint  Louis 
Special.  This  train  leaves  Saint  Louis  semi- 
weekly  on  Tuesdays  and  Fridays,  and  occupies 
fifty-five  hours  in  the  journey  to  the  City  of 
Mexico.  No  higher  grade  of  service  has  ever 
been  attained  between  this  country  and  Mexico 
than  i3  that  of  this  solid  vestibuled  train.  See 
R.MLWAY  Systems  and  Railway  Traffic. 

Railway  Hospitals,  in  the  United  States. 
When  the  question  of  hospital  relief  of  the  rail- 
way employees  of  this  country  is  compared  with 
other  countries,  particularly  the  European,  the 
investigator  will  be  surprised  and  shocked  to 
find  how  inadequate  and  inferior  are  the  pro- 
visions made  in  the  United  States,  in  compari- 
son to  those  in  Russia,  Germany,  France, 
England  and  other  countries.  W.  H.  Ballou 
writing  on  this  subject,  says: 

It  is  to  be  regretted  that  the  story  ot  tat  injured 
American  railway  employee  is  not  wholly  flattering 
to  this  nation,  and  that  to  tell  it  truthfully,  even  with  its 
hopeful  features,  followed  by  the  story  of  the  Russian 
railway  employee,  must  necessarily  redound  to  the  glory 
of  Russia.  Incapacitate  a  Russian  railroad  man,  now- 
ever  high  or  humble,  and  he  and  his  family  become 
the  wards  of  the  government  so  long  as  they  live.  The 
American  railway  einployee  often  has  only  his  brother- 
hood or  labor  organization  on  which  he  can  rely  some- 
what in  case  of  death  or  accident.  Apparently  there 
is  nothing  for  his  family  except  his  small  savings,  if 
any,  and  his  small  share  o£  a  brotherhood  or  associa- 
tion insurance  fund,  excepting  on  a  few  lines.  In  case 
of  his  death,  his  family  must  practically  become  their 
own  bread  winners.  If  he  is  maimed,  he  is  probably 
taken  to  the  nearest  public  hospital,  if  in  a  populous 
district,  or  he  may  be  thrown  on  the  liberality  of  the 
nearest  farm-house  and  country  doctor.  If  incapaci- 
tated for  life  he  often  becomes  an  object  of  charity; 
or  if  arrangements  can  be  made  for  his  care  at  a  very 
small  cost  his  brotherhood  and  the  several  organizations 
to  which  he  belongs  assess  themselves  for  his  main- 
tenance. What  to  do  with  incapacitated  employees  has 
ever  been  a  problem  for  the  railway  man. 

It  cannot  be  stated  that  this  subject  has  not 
received  thorough  investigation.  No  subject  in 
connection  with  railway  management  has  been 


any  more  thoroughly  and. intellectually  studied 
The  conditions  existing  in  this  country  are  so 
radically  different  from  those  existing  in  Euro- 
pean countries,  as  to  make  it  a  problem  in  polit- 
ical economy  far-reaching  and  excessively  diffi- 
cult of  solution.  Charles  Francis  Adams,  Dr.  W. 
T.  Bernard,  W.  T.  Kirkman,  Samuel  R.  Barry, 
K.  H.  Wade,  R.  F.  Smith,  and  a  host  of  others, 
have  studied  this  question  and  written  exten- 
sively. It  is  to  be  deplored  that  neither  pro- 
ductive co-operation,  nor  profit-sharing  plans 
have  demonstrated  their  practicability  and  mag- 
nificent effects  in  influencmg  industrial  interests. 
It  is  reasonable  to  believe  that  all  earnest,  sen- 
sible men,  be  they  the  chief  executives  of  large 
industries  or  not,  would  hail  with  pleasure  any 
solution  to  the  labor  question. 

It  will  be  manifest  to  the  most  casual  in-" 
vestigator  that  the  advancement  in  relief  meas-' 
ures  in  this  country  is  slow  and  halting,  but 
while  various  forms  of  relief  measures  are  fat 
behind  the  European  countries,  it  is  an  un- 
doubted fact  that  no  form  of  labor  as  a  mass 
is  as  highly  paid  as  railway  labor  is  in  this 
country ;  the  wages  paid  to  the  railway  employe* 
would  be  sumptuous  pay  for  many  professional 
men  in  Europe.  The  Interstate  Commerce  Com- 
mission states  that  60  out  of  350  railway  com- 
panies have  an  insurance  or  guaranty  fund, 
or  hospital  fund,  or  relief  association  affording 
aid  in  various  degrees  to  employees,  or  both  co- 
operating on  some  mutual  plan,  13  companies 
make  distinct  provision  for  superannuated  em- 
ployees when  disabled  by  accident ;  125  compa- 
nies give  preference  to  employment  for  service  for 
which  they  are  qualified,  or  provide  in  divers 
ways  and  degrees  during  disability  at  the  com- 
panies' expense;  225  do  not. 

The  hospital  departments  differ  from  relief 
associations  in  the  fact  that  the  relief  depart- 
ments are  essentially  insurance  companies  insur- 
ing the  sick  and  injured  employees  for  loss  of 
time  in  sickness,  and  injury  and  death  benefits 
to  family.  The  rate  of  assessments  in  relief 
associations  ranges  from  75  cents  to  $3.75  a 
month.  We  will  name  only  the  best  form  of 
relief  associations,  as  being  those  of  the  Peim- 
sylvania  Railroad  Company,  the  Baltimore  & 
Ohio,  the  Chicago,  Burlington  &  Quincy,  and  the 
Delaware,  Lackawanna  &  Western,  while  the 
Northern  Pacific  Company  has  a  mixed  hospital 
department  and  relief  association.  The  Penn- 
sylvania Railroad  Relief  Association  and  the 
Baltimore  &  Ohio  have  had  pension  features 
operative.  Hospital  departments  differ  from 
relief  associations  in  the  fact  that  an  employee 
siting  the_  application  for  membership  in  a 
relief  association  signs  away  his  rights  as  a 
litigant  for  injuries  received,  and  accepts  in 
lieu  thereof  sick,  injury,  pension  and  death  bene- 
fits. Membership  in  hospital  departments  have 
no  connection  with  the  future  litigation  of  an 
injured^  employee.  The  average  rate  of  assess- 
ments in  hospital  departments  are  25c  and  50c 
monthly.  For  the  assessment  the  hospital  de- 
partment gives  treatment  for  all  diseases  (except 
those  arising  from  vicious  acts),  and  for  all 
injuries.  The  monthly  assessment  is  contributed 
for  the  purpose  of  sustaining  the  hospital  depart- 
ment. All  compensations  for  injuries  received 
are  settled  for  by  the  companies  according  to 
legal  merit  in  each  case  through  claim  and  legal 
departments. 
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Hospital  departments  upon  railroads  in  the 
United  States  were  established  as  a  matter  of 
necessity  and  economy,  as  railways  were  built 
and  extended  over  trackless  plains  or  among 
tortuous  passes  and  cafions  of  mountain  ranges, 
in  thinly  peopled  regions,  and  it  was  at  times 
utterly  impossible  to  obtain  medical  relief.  It 
soon  became  demonstrated  that  the  indiscrim- 
inate employment  of  medical  men  whose 
sympathy  and  warped  judgment  when  treating 
either  injured  railway  passengers  or  employees 
made  prejudiced  and  unjust  witnesses  in  case 
of  litigation,  and  thus  became  extravagant  fac- 
tors. A^ain,  it  was  shown  that  a  trained  corps 
of  experienced  surgeons  when  employed  by  the 
railway  companies  were  enabled  (owing  to  ex- 
tended experience  and  consequent  education),  to 
be  more  competent  to  obtain  better  results  in 
the  treatment  of  these  (railway)  injuries  than 
the  inexperienced  and  imperfectly  trained.  The 
first  hospital  department  organized  upon  any 
railway  in  the  United  States  possessing  the 
characteristics  of  hospital  department  as  now 
organized,  was  developed  by  the  late  Col.  A.  N. 
Towne,  second  vice-president  and  general  man- 
ager of  the  Southern  Pacific  Railway.  This  hos- 
pital department  was  organized  in  California  in 
1868,  and  was  at  first  maintained  by  voluntary 
assessments,  but  this  form  of  assessment  not 
being  self-sustaining,  the  assessments  were  made 
obligatory  upon  each  and  every  employee  of  the 
Southern  Pacific.  It  was  not  until  11  years 
after  that  the  Missouri  Pacific  Company  organ- 
ized its  hospital  department,  shortly  after  the 
late  Jay  Gould  began  the  formation  of  the 
Missouri  Pacific  system.  As  each  new  road 
was  added  the  hospital  department  extended  over 
it.  The  Missouri  Pacific  system  then  included 
the  Missouri  Pacific  Company  and  branches,  the 
Missouri,  Kansas  &  Texas,  the  Saint  Louis,  Iron 
Motmtain  &  Southern,  the  Texas  &  Pacific,  the 
International  &  Great  Northern,  the  Wabash 
East  and  the  Wabash  West.  Afterward  the 
Atchison,  Topeka  Sc  Santa  Fe,  the  Gulf,  Colo- 
rado &  Santa  Fe  of  Texas  were  started,  and  at 
the  present  time  there  are  17  companies  having 
organized  hospital  departments,  treating  annually 
over  268,000  patients. 

In  the  formation  of  hospital  departments,  the 
circular  issued  by  the  management  of  the  rail- 
way constitutes  the  source  and  directions  for 
collecting  deductions  to  constitute  a  hospital 
fund.  It  is  not  necessary  to  give  the  rules  in 
full,  but  the  following  will  answer: 

1.'  On  wages  earned  of  $50.00  and  over  per  month 
a  deduction  of  50  cents  shall  be  made.  On  wages 
earned  of  under  $50.00,  a  deduction  of  2$  cents  shall 
be  made. 

J.  No  deduction  will  be  made  when  the  amount 
earned  is  less  than   $1.35  in  any  one  month. 

f.  Any  employee  who  mav  be  uken  sick  shall  be 
entitled  to  admission  to  the  nospital  upon  presentation 
of  certificate  signed  by  bis  (or  her)  foreman,  approved 
bjr  the  head  of  that  department  of  the  company  s  ser- 
vice. 

f.  Patients  received  at  the  hospitals  and  emergency 
stations  will  be  provided  by  the  institution  with  every- 
thing necessary  to  their  careful  and  comfortable  treat* 
ment,  so  long  as  they  obey  the  rules  established  for 
their  protection  and  require  the  professional  service 
of  a  surgeon   or  physician. 

5.  Any  employee  receiving  a  certificate  of  disability, 
signed  and  approved  as  above,  will  be  entitled  to 
receive  from  the  head  of  his  department  a  pass  to 
the  hospital   from   any  point  on  the  line. 

Local  surgeons  are  appointed  along  the  line 
ranging  from  30  to  50  miles  apart.    All  local 
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surgeons  are  under  contract,  and  the  fee  bill 
for  services  is  contained  in  the  contract.  The 
following  explains  the  manner  in  which  acci- 
dents are  cared  for: 

IMSTKVCTIOHS  TO  lUPLOVUS  AND  OTUBaS  rOK  THIIK  CDtD- 
ANCE  IN  CASKS  Or  ACCIOKNT  USULTIHC  IM  rEaSOHAL 
INJUKV. 

I.  All  cases  of  accident  where  an  employee  or 
other  person  is  injured,  notify  at  once  the  chief  sur- 
geon of  the  same,  and  place  the  iniured  person  in  the 
care  of  the  nearest  division  surgeon  or  local  surgeon 
as  soon   as   possible. 

a.  When  the  injured  person  is  able  to  be  moved 
take  or  send  him  to  the  nearest  division  surgeon  or 
local  surgeon  in  the  direction  in  which  the  first 
train  is  going,  notify  the  local  surgeon  by  wire  of  hi* 
coming  and  the  character  of  his  injury. 

3.  In  case  the  injured  party  cannot  be  moved,  place 
him  in  the  care  of  the  nearest  local  agent,  who  will 
take  charge  of  him,  and  notify  at  once  the  nearest 
divison  or  local  surgeon. 

4.  No  surgical  operation  shall  be  performed  until 
the  arrival  of  the  division  surgeon  or  local  surgeon, 
unless  it  may  be  required  for  the  immediate  sale^  of 
the  patient. 

5;  In  cases  of  accident,  when  a  number  of  persons 
are  injured,  procure  at  once  the  services  of  competent 
surgeons  in  the  immediate  vicinity  and  give  every 
attention  and  care  to  the  wants  of  the  injured.  Notify 
division  or  local  surgeon  in  each  directiotf  and  the 
chief  officers  of  the  road  by  wire,  giving  particulars, 
number  injured,  and  what  is  required  for  their  relief. 

6.  Tramps,  children^  and  other  persons  not  em- 
ployees,  injured  by  their  own  carelessness,  in  jumping 
on  or  off  trains,  must  be  sent  to  their  homes,  or  placed 
in  charge  of  local  relief  authorities. 

^.  In  case  of  injury  resulting  in  death  of  party, 
notify  coroner  at  once,  and  await  the  direction  of  the 
chief  surgeon   aa  regards  disposition  of  remains. 

8.  Stretchers  for  the  convenience  of  injured  and 
sick  are  to  be  found  on  all  train  baggage  cars,  and 
at  all  points  where  local  surgeons  are  stationed. 

INSTKUCTIOKS   IH    CASS   Or   SICK    tlfrLOVICS. 

I.  Sick    employees    desiring    hospital    benefits    mult 

?rocure  from  their  foreman  certificates  (furnished  them 
or  this  purpose)  which  when  presented  at  either  of  the 
above-mentioned  hospitals,  will  entitle  them  to  admission 
or  treatment,  as  they  may  desire,  except  chronic 
disease  and  those  arising  from  vicious  acts. 

a.  Employees  desiring  medicine  can  apply  for  th£ 
same  at  hospital  and  emergency  stations.  These  ap- 
plications for  medicine  must  be  signed  by  the  foreman, 
otherwise   they   will    not    receive   attention. 

3.  Passes  will  be  supplied  all  employees  by  heads 
of  departments  for  transportation  to  the  various  hos- 
pitals. In  case  of  emergency  when  delay  would  arise 
in  procuring  a  pass,  notify  chief  surgeon  by  wire, 
and    transportation    will    be   arranged    at    once. 

4.  Applications  for  medicines  should  be  addressed 
to  chief^ surgeon. 

The  hospital  fund  being  now  established, 
chief  surgeon,  division  surgeons  and  local  sur- 
geons appointed,  local  surgeons'  reports  fur- 
nished and  various  forms  needed  supplied.  In 
the  start  of  any  hospital  department  the  railway 
company  supplies  the  hospital ;  besides  supplying 
transportation  to  and  from  the  hospital  or 
hospitals,  and  emergency  stations.  The  company 
collects  and  audits  and  has  general  supervision 
of  the  hospital  fund.  U  assumes  all  the  respon- 
sibility in  case  of  an  inadequacy  of  the  fund  to 
meet  all  obligations  brought  against  the  hospital 
department.  Besides  having  division  and  local 
surgeons  in  hospital  department,  each  hospital 
in  the  department  has  a  competent  corps  of  sur- 
geons, from  two  to  five  hospital  internes,  all 
necessary  specialists,  such  as  the  oculist,  the 
aurist,  throat  and  lung  specialist,  the  derma- 
tologist, neurologist,  and  the  bacteriologist.  The 
specialists  employed  upon  the  hospital  staff  are 
generally  medical  men  of  high  reputation.  Pre- 
scriptions are  filled  and  sent  out  to  any  employee 
making  proper  application.  Trusses,  elastic 
bandages,  various  minor  prothetic  agents,  are 
sent  when   requested.     Large  systems  like  the 
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Atchison,  Topeka  &  Santa  Fe,  the  Southern 
Pacific,  and  the  Missouri  Pacific,  having  more 
than  one  hospital  situated  in  different  regions  of 
country,  are  enabled  to  make  an  interchange  of 
patients  where  climate  may  be  beneficial.  The 
consumptives  sent  to  climates  having  favorable 
surroundings  and  proper  altitude.  Employees 
suflFering  from  catarrhal  and  rheumatic  troubles 
are  sent  to  hospitals  built  in  the  warm  regions 
of  the  South.  This  interchange  of  patients  cost 
the  sick  railway  employee  nothing  but  the  small 
sum  of  money  used  in  buying  sustenance  from 
one  point  to  another.  Where  prominent  water- 
ing places  such  as  Hot  Springs  are  on  the  line 
of  road,  local  surgeons  are  stationed  for  the 
purpose  of  treating  sick  employees. 

The  benefits  of  the  hospital  department  hav- 
ing broadened  out  in  every  direction  for  the 
benefit  of  the  sick  and  injured  employee,  the 
most  casual  investigation  will  show  that  these 
departments  are  _  all  well  patronized.  In  the 
matter  of  sanitation  and  hygiene,  these  depart-, 
ments  have  been  very  efficient  and  useful,  issuing 
from  time  to  time  circulars  for  the  guidance 
of  the  employee^  during  the  prevalence  of  epi- 
demic or  endemic  trouble;  also  in  investigation 
of  the  sanitary  condition  of  depots,  shops,  and 
section  houses,  and  doubtful  water  supply.  At 
this  juncture  a  description  of  the  manner  in 
which  the  larger  hospital  departments  and  asso- 
ciations are  administered,  there  being  differences 
concerning  the  benefits  obtained  by  the  employee 
and  the  form  of  government  controlling  the 
collected  hospital  or  association  fund. 

The  Southern  Pacific  Hospital  Department 
has  one  general  hospital  in  San  Francisco,  Cal., 
costing  $160,000,  besides  having  six  division 
hospitals,  and  nme  emergency  stations.  These 
hospitals  and  emergency  stations  in  1903  treated 
58,220  patients;  3,39s  were  in-patients,  the  bal- 
ance were  out-patients.  This  department  gives 
the  following  benefits:  hospital  treatment,  med- 
ical and  surgical  outside  of  hospitals,  medical 
and  surgical  dressings,  artificial  limbs  and 
appliances,  accommodations  at  railway  and  con- 
tract hospitals  for  dependent  members'  families. 
The  government  of  the  hospital  fund  is  by  the 
general  officers  and  chief  surgeon  of  the  South- 
ern Pacific  Company. 

The  Missouri  Pacific  Hospital  Department 
is  governed  by  the  vice-president,  general  man- 
?iger  and  chief  surgeon,  and  has  one  general 
hospital  in  Saint  Louis,  costing  $110,000,  one  di- 
vision hospital,  12  emergency  stations,  with  six 
contract  hospitals.  It  has  the  following  benefits : 
medical  and  surgical  treatment  at  hospitals  and 
emergency  stations;  supplies  surgical  dressings, 
prescriptions  sent  out  on  road,  also  supplies 
mechanical  appliances,  trusses,  artificial  eyes,  and 
various  minor  prothetic  agents;  carries  out 
interchange  of  patients  from  one  hospital  to  an- 
other, requiring  climatic  treatment  for  sick  em- 
ployees, issues  when  needed  to  the  employee 
hygienic  and  sanitary  circulars,  and  supplying 
coffin  and  shroud  for  dead  employees.  Total 
number  of  patients  treated  42,084. —  In-patients, 
8,615 ;  out-patients,  33,469. 

The  Atchison,  Topeka  &  Santa  _Fe  Hospital 
Association  is  governed  by  the  Atchison,  Topeka 
&  Santa  Fe  employees,  electing  annually  a  board 
of  control  and  the  chief  surgeon.  This  asso- 
ciation has  five  new  and  modem  hospitals;  the 
Topeka    hospital    costing   nearly   $ioojOoa    All 


of  these  hospitals  are  owned  by  the  hospital 
association.  There  are  two  emergency  stations  at 
Denver  and  Chicago.  It  supplies  surgical  dress- 
ings, artificial  limbs,  trusses  and  mechanical 
appliances,  medical  treatment  extended  to  em- 
ployees along  the  line  of  railway  and  hospital 
benefits  at  all  of  the  hospitals ;  likewise,  inter- 
change of  patients  for  troubles  benefited  by  cli- 
mate. Total  number  of  patients  treated  by  this 
association :  surgical  cases,  4,898 ;  medical  cases, 
34,273.    Total  from  all  sources,  39,171. 

The  Northern  Pacific  Beneficial  Association 
of  the  Northern  Pacific  Company,  is  governed 
by  Hospital  board  elected  annually,  and  has  two 
general  hospitals,  two  division  hospitals,  and  six 
emergency  stations.  It  has  essentially  the  same 
benefits  as  the  Atchison,  Topeka  &  Santa  F6 
Hospital  Association  and  the  Southern  Pacific 
It  treated  33,375  patients  during  1903. 

The  Wabash  Employee  Hospital  Association 
of  the  Wabash  Railroad  Company,  has  three  di- 
vision hospitals  and  11  emergency  stations.  The 
benefits  are  the  same  as  the  Missouri  Pacific 
Hospital  Department.  It  treated  in  1903,  3,151 
surgical  cases,  22,865  medical  cases;  total, 
26,016. 

The  Saint  Louis  &  San  Francisco  Hospital 
Association,  governed  by  Employees'  Hospital 
Association,  has  one  general  hospital  and  15 
emergency  stations.  In  1903  it  treated  11,573 
medical  patients,  4,852  surgical  patients.  Total 
treated,  16,425. 

The  Denver  &  Rio  Grande  Medical  Depart- 
ment, governed  by  the  Board  of  Employees.  The 
benefits  are  the  same  as  Missouri  Pacific  Railway 
Hospital  Department.  Has  one  general  hospital, 
12  emergency  hospitals.  It  treated  in  1903,  from 
all  sources,  15,581  cases. 

The  Saint  Louis  Southwestern  Medical  De- 
partment is  governed  by  general  officers  and 
chief  surgeon,  and  has  two  hospitals.  The  bene- 
fits are  the  same  as  the  D.  &  R.  G.  It  treated 
in  1903,  from  all  sources,  13,809  patients. 

The  Missouri,  Kansas  &  Texas  Hospital  De- 
partment is  governed  by  the  general  officers  and 
the  chief  surgeon,  and  has  one  general  hospital 
and  nine  emergency  hospitals.  The  benefits  are 
the  same  as  the  Missouri  Pacific  Hospital  De- 
partment. Treated  in  1903,  from  all  sources, 
9,876  patients. 

The  Texas  Midland  Hospital  Department, 
International  &  Great  Northern  Hospital  De- 
partment, Gulf,  Colorado  &  Santa  Fe  Hospital 
Association,  and  the  Chesapeake  &  Ohio  Hos- 
pital Department  have  eight  hospitals,  treating 
annually  nearly  19,726  patients.  The  benefits  are 
the  same  as  Saint  Louis  &  Southwestern.  Hos- 
pital departments  upon  railways  enable  the  em- 
ployee belonging  to  these  departments  to  obtain 
compensation  for  personal  injuries  and  perma- 
nent disability  far  in  excess  of  what  the  employee 
could  possibly  obtain  when  working  upon  a 
railway  not  having  hospital  department  Labor 
organizations  predominate  upon  Western  sys- 
tems. Each  branch  of  service  has  its  own  labor  or- 
ganization. Thus  the  engineer  belongs  to  the 
Brotherhood  of  Locomotive  Engineers;  the  con- 
ductor to  the  Order  of  Railway  Conductors  ;  tlie 
fireman  to  the  Brotherhood  of  Locomotive  Fire- 
men ;  the  brakeman  and  switchman  belong  to 
the  Brotherhood  of  Railway  Trainmen,  etc. 
Each  of  these  orders  has  its  own  insurance 
features,  the  orders  aiming  to  become  thoroughly 
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protective,  sustaining  their  members  when  in  en- 
forced idleness,  ensures  them  against  permanent 
disability,  and  members'  families  by  payment  of 
death  benefits.     Suppose  that  a  locomotive  en- 
gineer has  been  permanently  disabled,  he  at  the 
time  of  his  permanent  disability  is  employed  upon 
a  railway  having  a  completely  equipped  hospital 
department    He  is  treated  free  of  charge  from 
a  year*to  a  year  and  a  half  and  more,  that  is, 
until  well.    During  the   time   the  employee   is 
disabled  he  is  supplied  with  all  necessary  medical 
and  surgical  treatment,  for  which  he  has  paid 
50  cents  a  month,  or  $6  a  year,  getting  a  return 
for  this  several  hundred  fold  of  that  which  he 
has  contributed.    Had  this  employee  been  com- 
pelled to  pay  for  treatment,  it  can  be  readily 
seen  what  doctor,  board,  nurse  and  other  bills 
would  amount  to.    Perhaps  this  same  workman 
has  not  accumulated  in  the  interim  of  his  labor 
enough  means  to  stand  the  expense,  still  he  re- 
ceives this  treatment  in  virtue  of  the  fact  that 
he  has  paid  his  assessment  to  the  Hospital  fund, 
which  justly  entitles  him  to  the  treatment  re- 
ceived, and  is  in  no  sense  dependent  upon  charity. 
Again,  let  it  be  understood,  that  this  same  in- 
jured man  is  a  member  of  the  relief  feature  of 
the  association  of  the  Brotherhood  of  Locomo- 
tive Engineers.    He  gets  from  this  source  from 
$1,500  to   $4,500  for  permanent  disability.     In 
addition  to  this  there  is  left  to  him  what  he 
may  get  from  the  railway  company  for  the  set- 
tlement of  his  claim.    If  he  has  been  provident, 
as  a  good  many  are,  he  may  hold  one  or  more 
policies  from  one  of  the  regular  accident  insur- 
ance companies.    The  money  he  receives  from 
his  order  enables  him  to  take  care  of  his  family 
while  he  is  laid  up  in  process  of  treatment.    It 
is  not  a  remarkably  infrequent  thing  for  a  per- 
manently disabled  employee  to  obtain  from  $2,000 
to  $10,000,  and  in  addition  thereto  receive  from 
the  company  employment  such  as  he  can  do  in 
his  crippled   condition.     It   will   thus  be   seen 
that  many  seemingly  harsh  emergencies  are  suc- 
cessfully met,  accorded  the  best  of  medical  and 
surgical  treatment,  supplied  with  every  element 
required,  obtains  means  to  support  his  family 
while    not    earning,    and    afterward    frequently 
placed  in  a  position  where  he  is  still  competent 
to  become  a  bread-winner,  though  in  a  disabled 
condition.    In  England  many  employees  are  con- 
tented with  $500  for  permanent  disability.    With 
organized  labor  and  a  hospital  department  it  is 
certainly  in  many  instances  a  most  perfect  safe- 
guard of  the  interests  of  the  employee,  not  only 
immediate,  but  future. 

It  has  been  demonstrated  that  while  the 
surgery  of  railways  may  in  many  respects  re- 
semble other  violent  forms  of  surgery  still  an 
extended  experience  is  required  in  order  to  be 
enabled  to  accomplish  the  best  results,  so  that 
it  can  be  readily  seen  that  the  surgery  of  the 
present  demands  certain  conditions  which  cannot 
be  readily  obtained  outside  of  a  hospital.  So 
that,  if  the  result  is  to  be  considered,  whatever 
hardship  may  be  imagined  as  far  as  treatment 
at  a  hospital  is  concerned,  its  benefits  are  worthy 
of  the  sacrifice.  Secondly,  owing  to  the  excessive 
breadth  of  medicine,  owing  to  the  fact  of  its 
constant  improvement,  it  is  an  utter  impossibility 
for  one  man  even  to  have  a  meagre  knowledge 
of  the  entire  field  of  medicine.  Specialism  has 
demonstrated  that  competency  only  comes  from 
study  and  experience,  and  the  results  obtained 


by  specialism  have  been  marked  and  pronounced 
Hence,  in  well  regulated  hospital  departments 
every  necessary  specialty  is  employed,  the  oculist, 
the  aurist,  the  dermatologist,  the  throat  and  lung 
specialist,  the  neurologist,  so  that  for  the  $3  and 
$6  a  year  the  employee  has  the  advantage  of  con- 
sulting and  receiving  treatment  from  all  these 
various  forms  of  specialties,  without  any  addi- 
tional expense.  Surely  this  is  broad  enough 
when  the  small  sum  is  considered,  namely  the 
$3  and  $6  per  year  paid  in  assessments.  Again, 
they  enable  the  employee  to  be  removed  from 
unhealthy  regions  to  more  healthy  ones.  The 
management  furnishes  passes  to  and  from  any 
part  of  the  line  as  deemed  best  by  the  surgeons  in 
charge  of  its  hospitals  and  emergency  stations, 
and  employees  are  thus  brought  to  hospitals 
from  malarial  portions  of  the  country  to  non- 
malarial,  and  it  is  possible  for  the  humblest  em- 
ployee to  change  from  bad  to  more  healthy  and 
salubrious  climes.  The  hospital  department  is 
thus  enabled  to  effect  cures  by  the  fact  of  this 
change  which  otherwise  could  not  be  accom- 
plished; besides  they  are  enabled  to  send  the 
consumptive  to  climes  better  fitted  for  his  treat- 
ment and  care  which  a  lack  of  means  on  the 
part  of  the  employee  would  oftentimes  debar. 
See  Hospitals.  Dr.  W.  B.  Outten, 

Chief  Surgeon  Missouri  Pacific  Railway  Com- 
pany. 

Railway  Interchange  Car-Service.  When- 
ever traffic  demands  it,  and  physical  and  political 
connections  allow  it,  cars  are  interchanged  be- 
tween railways.  The  arrangements  under  which 
these  interchanges  are  made  vary,  but  they  are 
always  intended  in  some  sort  to  compensate  the 
car  owner  for  the  use  of  his  property  and  usually 
to  secure  its  return.  Some  of  these  arrange- 
ments, therefore,  are  based  upon  the  distance 
traveled  by  the  car  upon  foreign  rails,  others 
upon  the  time  the  car  is  away  from  home,  while 
others  yet  are  «mixed  systems*  combining  the 
bases  of  distance  and  time.  It  is  to  be  noticed 
that  where  the  interchanges  are  most  general 
the  arrangements  are  the  simplest.  Thus,  in 
Europe  where  mixed  systems  prevail  the  inter- 
change of  freight  cars  is  not  so  general  as  in 
North  America  where  a  simple  system  based  on 
time  is  in  effect.  Again,  in  North  America  the 
interchange  of  passenger  cars,  which  involves  a 
prior  agreement  as  to  whether  the  basis  of  com- 
pensation shall  be  time  or  distance,  is  not  so  gen- 
eral as  the  interchange  of  freight  cars,  which  is 
covered  by  this  general  and  simple  agreement 
The  agreements  and  arrangements  covering  the 
interchange  of  cars  are  made  in  some  cases  be- 
tween two  railways,  in  others  by  associations  of 
railways,  and  in  other  cases  by  governments. 
Thus,  on  the  continent  of  Europe  interchanges 
are  arranged  by  the  government  involved,  in 
England  by  the  Railroad  Clearing  House  and  in 
North  America  by  the  American  Railway  Asso- 
ciation. 

In  Europe  and  Asia  it  is  quite  general  to 
make  a  certain  charge  per  mile  for  the  use  of 
foreign  cars  on  the  understanding  that  a  certain 
time  will  be  allowed  for  a  journey  of  a  certain 
length.  If  the  car  is  delayed  beyond  the  time 
allowed,  a  demurrage  charge  is  imposed  besides 
the  mileage.  The  various  systems  in  vogue  are 
of  a  certain  complication  involving  a  separate 
calculation  for  each  car,  and  in  some  cases  more 
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than  one  calculation.  In  America,  on  the  other 
hand,  the  tendency  has  always  been  toward  sim- 
plicity, even  when  this  sacrificed  more  essential 
conditions.  In  the  interchange  of  passenger  cars 
the  interest  of  the  car  owner  has  always  been 
conserved,  but  in  the  interchange  of  freight  cars, 
until  a  comparatively  recent  date,  the  interests  of 
the  car  owner  were  sacrificed  in  the  interest  of 
a  faulty  simplicity.  Since  the  middle  of  1892, 
however,  a  marked  improvement  has  been  made, 
and  the  car  owner  is  now  sure  of  a  certain  com- 
pensation for  every  day  his  car  is  on  a  foreign 
railway. 

The  value  and  scarcity  of  passenger  cars  has 
always  made  railways  conservative  in  their  inter- 
change. When  two  or  more  lines  regularly  in- 
terchange passenger  cars  in  America  in  "through 
service®  it  has  been  quite  general  to  equalize 
the  mileage  so  far  as  may  be  by  manipulation 
of  equipment,  so  that  the  mileage  balance  could 
be  made  as  small  as  possible,  and  this  mileage 
balance  has  generally  been  settled  on  the  basis 
recommended  by  the  American  Railway  Asso- 
ciation, which  includes  in  its  membership  all 
of  the  prominent  railways  of  North  America. 
These  mileage  rates  are  as  follows: 

Coaches,  etc.  Three  cents  per  mile. 

Baggage  cars,  etc.     One  one-halt  cents  per  mile. 

In  cases  where  passenger  cars  are  loaned 
temporarily  it  has  been  more  usual  to  apply  the 
*Per  Diem'  rates  recommended  by  the  same 
body,  namely : 

Coaches,  etc  $5  P*'  day- 

Baggage  cart,  etc.     $3  per  day. 

With  freight  cars  the  case  is  different.  The 
American  Railway  Association  having  adopted 
a  set  of  "Per  Diem  Rules  Governing  Settlement 
for  the  Use  of  Freight  Cars,"  in  April,  1902,  the 
railways  of  North  America,  with  few  and  unim- 
portant exceptions,  signed  an  agreement  that 
they  would  abide  by  these  rules  for  the  space 
of  one  year  and  thereafter  upon  three  months' 
notice.  This  agreement  has  now  been  in  effect 
nearly  two  years  with  slight  amendments  in  the 
rules,  and  there  is  every  indication  that  the  ar- 
rangement will  be  a  permanent  one.  The  claim 
is  made,  with  some  show  of  justice,  that  this 
agreement  of  551  railways,  representing  a  capital 
of  over  $13,000,000,000,  if  not  the  most  impor- 
tant, is  certainly  the  most  far-reaching  agree- 
ment ever  signed.  The  rules  covered  by  this 
agreement  provide  for  a  uniform  payment  of  20 
cents  a  day  for  each  car.  If  any  road  holds  a  car 
more  than  30  days,  the  owner  upon  due  notice, 
can  increase  this  rate  to  a  dollar  a  day,  thus 
putting  into  effect  what  is  called  the  penalty  rate. 
There  are  rules  also  which  provide  a  certain  re- 
lief for  belt  lines,  rules  providing  for  the  neces- 
sary accounting  features,  for  embargoes  and  for 
the  arbitrating  of  differences. 

Up  to  1902  the  arrangements  for  the  settle- 
ment of  freight  car  interchange  in  North  Amer- 
ica were  in  a  very  peculiar  condition.  When 
the  first  American  railways  were  built  it  was  not 
supposed  that  they  would  interchange  their  own 
cars.  Indeed,  it  was  generally  thought  that  all 
cars  would  be  provided  by  the  shippers.  The 
first  cars  interchanged  between  railways  were 
generally  not  railway  cars  but  cars  belonging  to 
"fast  freight  lines,"  some  of  which  were  owned 


by  individuals  and  others  by  '..ssociations  o'  rail- 
ways. It  was  quite  general  to  divide  the  through 
rates  charged  by  these  fast  freight  lines  on  a 
mileage  basis  and  it  was  natural  that  the  expense 
for  cars  should  be  divided  on  the  same  basis. 
The  first  rate  generally  in  effect  was  one  cent  per 
mile,  and  this  rate,  which  was  primarily  appli- 
cable to  private  line  cars  only,  was  gradually 
extended  to  such  railway  cars  as  were  inter- 
changed, the  car  resources  of  the  fast  freight 
lines  proving  inadequate  to  supply  cars  for  the 
traffic  offering.  The  first  of  these  railway  cars 
interchanged  appear  to  have  been  sent  away 
from  home  without  any  definite  understanding 
either  as  to  compensation  or  as  to  reports  of 
movements;  but,  as  above,  the  rate  of  one  cent 
per  mile  (which  was  afterward  reduced  to 
three  fourth  of  a  cent  and  later  to  six  mills) 
came  into  general  effect,  and  it  was  arranged  by 
the  Car  Accountants'  Association,  which  repre- 
sented most  of  the  railways  of  the  country,  that 
a  "junction  report"  should  be  sent  to  the  owner 
of  each  car  whenever  it  was  interchanged  be- 
tween foreign  railroads.  By  entering  up  these 
junction  reports  in  their  car  records  each  rail- 
way was  able  to  locate  its  cars  and  to  trace  for 
them  either  by  letter  or  by  "Car  Tracers*  or 
"Lost  Car  Agents,"  who  were  largely  employed 
to  secure  the  return  of  cars.  For,  it  should  be 
noted  that  this  mileage  system,  which  had  been 
adopted  for  the  compensation  of  car  owners,  did 
nothing  to  secure  the  return  of  cars  to  their 
owners.  Indeed,  it  was  cheaper  to  hold  a  car 
indefinitely  than  to  return  it,  as  the  actual  move- 
ment of  a  car  in  the  direction  of  home  cost  75 
or  60  cents  for  every  hundred  miles  it  moved, 
while  it  cost  nothing  to  keep  it  standing.  An- 
other difficulty  lay  in  the  fact  that  there  was  no 
effective  check  on  the  accounts  rendered  by  each 
railway  for  the  use  of  the  cars  of  others,  and 
there  was  some  suspicion  that  certain  mileage 
accounts  were  cut.  The  vices  of  this  •  systeni 
were  early  recognized  by  some  of  the  railways 
and  in  the  year  1876  the  Union  Pacific  and  the 
Chicago,  Burlington  &  Quincy  arranged  to  cover 
their  own  joint  interchange  by  a  per  diem  pay- 
ment at  the  rate  of  50  cents  per  car  per  day. 
This  arrangement  continued  in  effect  for  a 
couple  of  years  with  the  result  that  the  move- 
ment of  the  cars  covered  by  this  arrangement 
was  greatly  expedited.  There  was  no  general 
agreement,  however,  with  other  railways  to  put 
this  arrangement  into  effect  and  it  was,  therefore, 
discontinued.  The  per  diem  system  was  later 
called  to  the  attention  of  the  Car  Accountants' 
Association  by  J.  T.  Rigney,  of  the  Baltimore  & 
Ohio  Railway,  who  in  1878  read  a  paper  before 
that  body  urging  its  general  adoption.  Mr.  Rig- 
ney's  efforts  were  followed  by_W.  P.  Shinn,  who 
covered  the  system  in  an  admirable  set  of  papers 
which  did  a  great  deal  to  mold  the  opinion  of 
railroad  men  on  the  subject. 

Although  the  condition  became  worse  year 
after  year  and  the  delays  to  foreign  equipment 
became  very  serious,  especially  at  terminal  points 
where  individuals  without  capital  were  en- 
couraged by  the  mileape  system  to  undertake 
extensive  business  by  usmg  railway  cars  as  ware- 
houses, no  steps  were  taken  toward  the  mitiga- 
tion of  the  mileage  system  until  1888  when  it 
was  brought  before  the  Trunk  Lines,  and  Albert 
Fink  formulated  a  set  of  rules  covering  a  mixed 
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system,  which  provided  for  the  payment  of  one 
half  cent  a  mile  and  15  cents  a  day  for  the  use 
of  cars.  This  plan  was  logical,  inasmuch  as'  the 
per  diem  rate  was  intended  to  cover  the  cost  of 
depreciation  and  interest  on  investment,  while 
the  mileage  rate  was  intended  to  cover  repairs, 
but  it  was  much  more  expensive  in  administra- 
tion than  the  mileage  rate.  Unfortunately  when 
it  was  adopted  it  was  by  two  of  the  stronger 
lines  without  consultation  with  the  rest  of  the 
country.  As  a  result  only  a  minority  of  the  rail- 
ways adhered  to  the  plan  and  after  it  had  been 
in  effect  for  a  month,  there  began  a  series  of 
secessions  of  the  railways  which  found  it  expen- 
sive in  comparison  with  the  mileage  system. 
Each  secession  made  the  system  more  expensive 
to  the  two  trunk  lines  which  had  originated  the 
experiment  and  at  the  end  of  a  few  months  the 
plan  was  definitely  abandoned. 

This  experiment  of  1888  was  very  expensive 
to  some  of  the  lines  involved  and  the  experience 
gained  showed  clearly  that  no  experiment  could 
succeed  unless  the  arrangement  was  put  into 
effect  throughout  substantially  all  the  United 
States  and  Canada  and  was  kept  in  effect  until 
sufficient  experience  had  been  gained  to  warrant 
a  change  in  the  rules.  The  failure  of  the  experi- 
ment also  cast  a  shadow  over  "mixed  car  service 
systems,"  and  subsequent  movements  have  usu- 
ally been  in  the  direction  of  a  straight  per  diem 
system.  During  the  experiment  of  1888  the  de- 
tail of  the  rules  was  referred  to  the  Committee 
on  Car  Service  of  the  American  Railway  Asso- 
ciation and  this  body  has  ever  since  had  a  gen- 
eral charge  of  the  matter.  It  had  early  formu- 
lated a  set  of  "Car  Service  Rules"  which 
included  the  practice  approved  by  the  association 
in  regard  to  the  interchange  of  passenger  and 
freight  cars,  but  these  rules  although  they  cov- 
ered fully  the  interchange  of  passenger  cars  and 
gave  many  particulars  as  to  the  proper  handling 
of  freight  cars  have  always  been  silent  as  to  the 
compensation  for  the  use  of  freight  cars  inter- 
changed. Rules  covering  per  diem  pa}rments  for 
use  of  freight  cars  were  reported  to  the  Ameri- 
can Railway  Association  on  several  occasions 
by  the  Committee  on  Car  Service  between  1888 
and  1901,  but  the  rules  were  invariably  referred 
back  to  the  committee  or  tabled.  Another  mixed 
system,  originated  by  J.  M.  Daly,  was  also  tried 
on  seven  important  western  railways  in  1898, 
but  it  lasted  only  a  short  time. 

In  the  year  1901,  however,  the  question  was 
again  taken  up.  For  over  a  year  through  a  re- 
markable revival  of  prosperity  and  expansion 
of  industrial  enterprise,  there  had  been  a  marked 
shortage  of  cars  on  all  the  railways  in  the  pro- 
ducing sections  of  the  country,  and  these  rail- 
ways saw  their  own  cars  gradually  leaving  them 
only  to  be  delayed  without  recourse  upon  foreign 
lines.  It  was  by  no  means  unusual  for  a  rail- 
way to  see  half  of  its  freight  equipment  and 
more  on  foreign  lines,  at  a  time  when  it  could 
not  fill  its  orders  for  cars.  It  is  an  open  ques- 
tion whether  the  so-called  *car  shortage"  was 
really  a  shortage  of  cars,  a  shortage  of  terminal 
facilities,  a  shortage  of  engines,  a  shortage  of 
machine  shops  or  a  shortage  of  mechanics,  but 
it  was  evident  to  every  car  owner  that  his  cars 
were  too  long  away  from  home,  that  he  was  not 
properly  paid  for  their  use,  and  that  the  foreign 
roads  really  had  no  incentive  to  return  them.    At 


that  time  the  rate  paid  per  mile  was  six  milli 
and  the  average  earnings  of  cars  on  foreign  lines 
was  less  than  12  cents  a  day.  This  was  evidently 
the  time  for  the  introduction  of  the  per  diem 
system. 

The  loss  to  car  owners  in  the  poor  movement 
of  their  cars  was  so  evident  that  a  group  of 
prominent  financiers  commissioned  J.  W.  Midg- 
ley  to  investigate  and  report  upon  the  question. 
This  gentleman's  prior  experience  had  been 
chiefly  with  the  traffic  and  financial  sides  of  rail- 
ways, but  in  the  investigation  which  he  made 
of  the  subject  he  speedily  recognized  the  advan- 
tages of  a  per  diem  system,  which  he  pointed 
out  in  a  series  of  forcible  reports  to  the  sub- 
scribers to  his  bureau,  which  were  widely  studied 
by  the  executive  and  operating  officers  of  rail- 
ways. These  papers  gave  in  great  detail  the 
history  of  the  per  diem  movement  and  strongly 
urged  the  adoption  of  a  per  diem  system,  but, 
Mr.  Midgley  wisely  confined  his  efforts  to  the 
awakening  of  interest  in  the  matter  and  did  not 
attempt  to  formulate  a  working  plan.  It  was 
during  this  revival  of  interest  in  the  subject  that 
the  American  Railway  Association  met  at  Saint 
Louis  in  October  1901.  The  matter  was  care- 
fully canvassed  in  the  association  and  the  last 
report  of  the  Committee  on  Car  Service  was 
taken  from  the  table  and  referred  back  with 
instructions  to  prepare  a  practical  scheme  for 
the  introduction  of  the  per  diem  system.  This 
action  was  taken  without  opposition,  as  the  rail- 
ways which  were  profiting  by  the  mileage 
system  did  not  apparently  realize  the  decided 
feeling  on  the  subject  and  the  far-reaching  char- 
acter of  the  instructions  given  the  committee. 
For  the  next  six  months  the  Committee  on  Car 
Service  was  busily  occupied  in  formulating  a 
set  of  rules  for  the  per  diem  system,  in  which 
they  were  aided  by  a  large  majority  of  the 
roads  in  the  country.  The  circulars  of  the  com- 
mittee, asking  for  information,  were  answered 
fully  and  carefully  and  the  committee  in  its 
deliberations  was,  flierefore,  glided  by  the  views 
of  practically  all  the  men  in  the  country  who 
had  experience  in  car  service  matters.  At  the 
same  time  the  opposition  began  to  crystallize.  A 
per  diem  plan,  such  as  had  been  heretofore  pre- 
sented, was  most  objectionable,  first,  to  the  belt 
railways,  which  had  never  paid  any  mileage 
at  all;  second,  to  all  the  short  railways,  which 
made  a  small  mileage  per  day  on  foreign  cars ; 
and  third,  to  certain  private  owners  of  cars, 
and  especially  of  refrigerator  and  stock  cars, 
which,  for  traffic  reasons,  were  moved  on  fast 
freight  trains  and  which  made  high  mileage  per 
day.  Many  of  these  private  parties  were  also 
interested  in  railroads  and  it  was  felt  their  oppo- 
sition might  seriously  complicate  Nlie  adoption 
of  the  per  diem  system. 

The  first  duty  of  the  committee,  was,  of 
course,  to  construct  a  workable  system,  and  in 
this  they  were  aided  greatly  by  the  experience 
gained  in  1888.  The  car  accounting  features  of 
the  rules  as  decided  upon,  presented,  therefore, 
no  marked  innovation  and  have  worked  without 
friction.  Prior  schemes  had  not,  however,  pro- 
vided for  the  settlement  of  differences  of  opinion 
in  regard  to  the  rule  orany  continuity  of  the 
arrangement.  These  points  were  covered  by 
arranging  for  an  arbitration  committee  and  also 
for  a  per  diem  agreement  to  be  signed  by  the 
railways     participating.      Having     arranged     a 
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scheme  which  would  be  workable  generally,  it 
was  necessary  for  the  committee  to  provide  for 
certain  exceptional  cases.  This  it  did  by  ar- 
ranging that  the  per  diem  should  be  regularly 
reported  at  the  end  of  every  month  and  excep- 
tions should  be  covered  later  by  a  system  of 
what  they  term  "reclaims,*  the  word  reclaim 
being  adopted  instead  of  refund,  or  some  more 
usual  term,  in  order  to  separate  the  reclaim  pay- 
ments from  all  others.  It  was  felt  that  the 
circumstances  in  different  parts  of  the  country 
so  varied  that  no  central  body  could  settle 
exactly  what  would  be  a  fair  reclaim  for  cars 
in  switching  service  on  belt  roads,  but  it  was 
decided  that  any  reclaim  that  was  made  should 
be  an  arbitrary  amount  per  car,  so  as  to  pre- 
serve the  incentive  for  prompt  movement  It 
was  also  provided  that  the  per  diem  on  cars 
refused  at  interchange  points  should  be  covered 
by  reclaim  and  provision  was  made  for  special 
reclaim  covering  special  circumstances. 

It  then  remained  for  the  committee  to  figure 
out  a  per  diem  rate  which  could  be  accepted  in 
all  parts  of  the  country  and  here  they  were 
urged  on  one  side  to  make  the  rate  as  low 
as  123^  cents  a  day  and  on  the  other,  to  make 
it  as  high  as  one  cent  per  ton  capacity.  A  com- 
promise rate  was  the  only  one  that  could  be 
generally  accepted,  and  the  committee  finally 
advised  a  20  cent  rate,  with  the  proviso  that 
in  case  a  car  was  delayed  on  any  one  line  longer 
than  30  days,  a  penalty  rate  of  $1  could  be 
imposed  in  lieu  of  the  per  diem  rate.  The  op- 
position of  private  car  owners  was  obviated  by 
leaving  private  cars  entirely  out  of  the  question 
and  providing  that  per  diem  rules  covered  rail- 
way cars  only. 

With  this  scheme  worked  out  the  committee 
reported  to  the  American  Railway  Association 
at  its  meeting  in  New  York  in  April  1902,  where 
the  rules  were  debated  in  full  and  the  liveliest 
opposition  encountered  on  the  part  of  advocates 
of  mileage,  of  low  rates,  and  of  high  rates. 
The  rules,  however,  were  adopted  by  the  asso- 
ciation by  a  large  majority  and  it  was  agreed  to 
put  the  plan  into  effect  on  i  July  1902,  pro- 
vided that  the  agreement  was  signed  by  a  ma- 
jority of  the  whole  membership  of  the  associa- 
tion and  provided  that  that  majority  owned 
63  per  cent  of  the  cars  owned  by  all  the  mem- 
bers of  the  association.  The  agreement  was 
promptly  circulated  among  the  railways  of  the 
country  at  large  and  the  secretary  of  the  asso- 
ciation was  able  to  announce  in  a  comparatively 
short  time  that  the  agreement  had  been  signed 
by  the  desired  number  of  members.  There  was 
seme  opposition  on  the  part  of  a  comparatively 
small  number  of  roads  in  the  East  who  at- 
tempted to  make  an  exception  of  cars  loaded 
with  cotton,  but  this  was  promptly  settled  by 
the  withdrawal  by  the  per  diem  railways  of  all 
through  rates  on  cotton  to  the  territory  in 
question,  a  stroke  which  led  to  an  immediate 
adhesion  to  the  per  diem  plan  of  practically 
all  dissenters. 

This  plan  has  now  been  in  effect  for  about 
two  years  and  while  there  are  still  certain  diffi- 
culties in  its  administration  there  seems  to  be  no 
prospect  of  a  departure  from  the  general  per 
diem  principle.  Indeed,  there  is  a  strong  move- 
ment in  the  direction  of  applying  the  principle 
to  private  cars.  It  was  anticipated  when  these 
rules  went  into  effect  that  there  would  be  con- 


stant litigation  under  them,  but  the  fact  that 
there  have  been  only  16  cases  decided  by  the 
Arbitration  Committee  shows  that  the  rules 
are  generally  satisfactory.  To  be  sure,  a  number 
of  the  larger  car  owners  are  still  pressing  for  a 
higher  rate  and  an  abolition  of  the  penalty  which 
will  possibly  be  arranged  in  time,  and  a  number 
of  industrial  railways  are  endeavoring  to  enter 
the  scheme  because  of  the  very  liberal  reclaim 
allowed_  on  switched  cars.  Again,  there  is  a 
disposition  shown  on  the  part  of  some  of  the 
larger  systems  to  divide  themselves  for  car 
accounting  purposes  in  order  to  avoid  the  pen- 
alty rate,  but  none  of  the  difficulties  involved 
appear  to  be  radical  or  to  approach  in  magnitude 
the  radical  difficulties  of  the  past  mileage  sys- 
tems. It  is  thought,  therefore,  by  a  careful 
revision  of  the  rules  from  time  to  time  the  per 
diem  system  can  be  maintained  and  its  efficiency 
improved.  Arthur  Hale, 

Gen.  Supt.   Transportation   Baltimore   &   Ohio 
Railroad  Co. 

Railway,  Intercontinental,  or  Pan-Amer- 
ican, a  proposed  railway  system  extending 
from  the  United  States  through  Mexico  and 
the  Central  American  states  to  Panama,  and 
thence  southward  to  Brazil.  The  Interconti- 
nental Railroad  Commission  was  organized  in 
Washington  in  1889  to  study  the  feasibility  of 
extending  a  trunk  railway  from  our  country 
to  Buenos  Ayres.  The  report  of  the  commission 
on  its  studies  and  its  surveys  for  the  best  route 
was  published  in  1899.  The  proposed  all-rail 
route  to  Buenos  Ayres  will  be  10,228  miles  long 
by  the  route  which  the  surveyors  selected.  In 
1900  the  existing  lines  that  might  be  used  as  a 
part  of  the  trunk  railway  were  about  4,772  miles 
in  length,  leaving  5,456  miles  to  be  constructed. 
Since  that  time  the  Latin-American  countries 
have  built  656  miles  of  track  along  the  interna- 
tional route,  reducing  the  portion  yet  to  be 
constructed  to  4.800  miles.  Only  about  an  eighth 
of  the  mileage  has  been  built  since  1900,  but  this 
has  been  done  in  the  natural  course  of  railway 
building  without  any  reference  to  the  Intercon- 
tinental project  The  estimated  cost  of  con- 
struction for  the  4,800  miles  is  placed  at 
$150,000,000.  This  is  based  on  an  average  of 
50  cents  gold  as  the  daily  wage  labor,  with  an 
efficiency  of  75  ^er  cent  as  compared  with  similar 
labor  in  the  United  States. 

Railway  Labor  Organizations,  labor 
unions  formed  by  the  employees  of  railways  to 
advance  their  interests  and  promote  their  social, 
moral,  and  intellectual  welfare.  The  larger 
and  more  typical  railway  labor  organizations 
are  distinguished  for  their  generally  conserva- 
tive attitude,  their  large  mutual  benefit  and 
insurance  funds,  and  their  organization  of  griev- 
ance committees  for  arranging  differences  be- 
tween their  members  and  employers,  and  avoid- 
ing strikes.  As  a  rule  they  maintain  pleasant 
relations  with  employers,  and  have  been  instru- 
mental in  obtaining  increased  wages  and  gen- 
eral improvement  in  the  condition  of  railway  la- 
bor. The  five  most  prominent  organizations  are 
the  Grand  International  Brotherhood  of  Locomo- 
tive Engineers,  the  Order  of  Railroad  Conduc- 
tors, the  Brotherhood  of  Locomotive  Firemen, 
the  Brotherhood  of  Railway  Trainmen,  and  the 
Order  of  Railroad  Telegraphers.  These  five 
have  the  same  general  form  of  organization,  with 
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the  supreme  power  in  the  central  representative 
body  called  the  Grand  Lodge  or  Grand  Division, 
meeting  in  convention  every  two  years,  and  the 
executive  power  vested  in  a  chief  executive 
(Grand  Master  c(r  Grand  President)  and  an 
executive  board.  Their  subordinate  divisions 
include  locals  and  section  divisions,  the  latter 
made  up  of  the  employees  of  one  railway  line 
or  system.  Their  provisions  for  dealing  with 
grievances  against  employers  are  as  follows: 
Any  member  or  members  having  a  grievance 
against  an  employer  are  to  report  the  same  to 
their  local  organization,  which,  in  case  the  ma- 
jority vote  to  sustain  the  grievance,  shall  refer 
it  to  a  local  grievance  committee.  This  com- 
mittee is  to  deal  with  the  local  management, 
and  should  no  satisfactory  settlement  be  made, 
refer,  the  grievance  to  the  General  Grievance 
Committee  of  the  section,  who  shall  confer  with 
the  general  manager  of  the  railway  system. 
Then,  if  no  adjustment  be  made,  the  matter  is 
to  be  referred  to  the  chief  executive  of  the 
union  who  shall  make  another  attempt  to  adjust 
the  matter  with  the  employers,  and,  if  he  fail, 
he  and  the  General  Committee  shall  have  power 
to  sanction  a  strike,  provided  a  strike  is  agreed 
upon  by  two  thirds  of  the  members  involved. 
In  some  cases  a  board  of  adjustment  is  formed 
by  the  chairmen  of  three  or  more  general  com- 
mittees, in  which  case  the  matter  is  to  be 
referred  to  this  board  before  going  to  the  chief 
executive.  It  will  be  seen  that  this  arrange- 
ment makes  a  strike  difficult  to  bring  about,  and 
prevents  strikes  for  trivial  causes,  yet  all  of 
these  unions  have  established  large  protective 
•r  strike  funds  for  the  benefit  of  members  when 
on  strike.  Another  feature  of  these  organiza- 
tions is  the  Legislative  Board,  organized  in  each 
State  by  representatives  from  each  local  for  the 
consideration  of  questions  of  legislation  affecting 
their  unions;  and  these  boards  have  power  to 
appoint  one  or  two  members  to  remain  at  the 
State  capital  for  securing  desired  legislation. 

The  Five  Larger  Brotherhoods. — (i)  The 
Brotherhood  of  Locomotive  Engineers  was  or- 
ganized in  1863.  The  locals  have  sick  and  death 
benefit  funds,  and  the  Brotherhood  has  a  fund 
for  pensioning  widows  and  children  of  the  de- 
ceased. The  insurance  is  under  the  manage- 
ment of  an  affiliated  organization  known  as  the 
Locomotive  Engineers  Mutual  Life  and  Accident 
Insurance  Association.  In  1903  the  brotherhood 
numbered  42,000  members  in  596  locals.  The 
official  journal  is  the  'Journal  of  the  Brother- 
hood of  Locomotive  Engineers,'  published 
monthly.  It  ranks  among  the  most  important 
and  influential  labor  organizations  of  the  United 
States  and  is  noted  for  its  conservatism.  (2) 
The  Order  of  Railway  Conductors  was  organized 
in  1868  as  the  Conductors'  Brotherhood,  was 
threatened  with  serious  difficulty  on  account  of 
its  prohibition  of  strikes,  and  a  rival  union 
started  which  had  a  "protective"  policy,  the 
Order  adopted  the  same  policy,  established  its 
•protective*  fund,  and  the  two  organizations 
were  united  under  the  present  name.  It  has 
a  mutual  benefit  fund,  and  the  strike  fund 
provides  for  the  payment  of  $50  per  month 
to  strikers  for  not  over  three  months.  The 
official  journal  is  the  'Railway  Conductor,'  pub- 
lished monthly.  In  1904  the  membership  was 
32,000  in  454  locals.     (3)  The  Brotherhood  of 


Locomotive  Firemen  was  organized  in  1873,  was 
involved  in  the  great  strike  of  1877  and  seriously 
crippled;  for  a  time  it  adopted  the  policy  of 
•ignoring*  strikes,  but  in  1S85  returned  to  its 
original  policy  and  methods  in  dealing  with 
strikes ;  and  a  few  years  later  conducted  a  large 
strike  on  the  Chicago,  Burlington  &  Quincy 
Railroad.  Strikers  are  paid  $25  per  month 
for  three  months  or  less.  The  official  journal 
is  the  'Locomotive  Firemen's  Magazine.'  The 
membership  in   1904  was  51,356  in  656  locals. 

(4)  The  Brotherhood  of  Railroad  Trainmen 
was  organized  in  September  1883,  and  admits 
to  membership  conductors,  baggagemen,  yard- 
masters,  and  switchmen  beside  trainmen.  They 
have  a  Bick  and  death  benefit  fund,  and  a  strike 
fund,  providing  for  a  payment  of  $35  per  month 
to  strikers  for  three  months  or  less.  In  1904  it 
had  68,158  members  in  699  locals;  its  official 
organ    is   the    'Railroad   Trainmen's   Journal.' 

(5)  The  Order  of  Railroad  Telegraphers  was 
organized  in  .  1886;  its  membership  includes 
telegraphers,  line  repairers,  levermen,  and  inter- 
lockers.  Its  mutual  benefit  fund  was  estab- 
lished in  i8|98;  it  has  never  held  quite  the  same 
position  of  importance  as  the  other  four  brother- 
hoods, as  at  the  first  it  grew  more  slowly  be- 
cause the  telegraphers  are  scattered,  and  it  is 
difficult  to  get  any  number  together,  but  since 
1900  has  grown  rapidly.  In  1903  it  numbered 
30,000;  its  official  journal  is  the  'Railroad 
Telegrapher.' 

The  Union  of  All  Railway  Employees. — 
Though  these  brotherhoods  have  much  in  com- 
mon in  organization  and  purpose  there  has  been 
rivalry  and  discord  among  them,  which  has 
proved  decidedly  detrimental  to  their  best  in- 
terests. .  In  1895  an  alliance  between  the  five 
brotherhoods  was  formed,  providing  for  the 
formation  of  a  Federated  Board  of  Adjustment 
for  the  consideration  of  grievances  and  man- 
agement of  strikes.  A  more  centralized  Federa- 
tion was  organized  in  1898,  but  dissolved  in 
1900,  leaving  the  agreement  of  1895  in  force. 
The  first  attempt  to  form  a  union  which  should 
unite  in  one  organization  all  classes  of  railway 
employees  was  the  American  Railway  Union, 
organized  in  the  early  part  of  1893  by  Eugene 
Victor  Debs.  This  union  lacked  the  complicated 
organization  of  the  older  brotherhoods,  was  radi- 
cal and  aggressive,  and  met  with  bitter  opposi- 
tion from  the  older  unions.  It  drew  away  some 
of  their  membership  and  grew  rapidly;  before 
the  close  of  the  year  it  conducted  successfully 
a  strike  against  the  Great  Northern  Railroad. 
In  1894  it  inaugurated  a  sympathetic  strike  in 
behalf  of  the  Pullman  Car  Company  employees, 
was  defeated,  and  shortly  afterward  the  organ- 
ization dissolved.  _A  later  attempt  to  unite  all 
railway  employees  is  the  United  Brotherhood  of 
Railway  Employees,  organized  in  January  1901. 
It  resembles  the  older  brotherhoods  in  its  or- 
ganization and  its  mutual  benefit  department,  but 
differs  from  them  in  its  opposition  to  separate 
trade  organization,  and  in  its  radical  policy, 
being  affiliated  with  the  American  Labor  Union, 
which  is  avowedly  socialistic.  The  chief  strength 
of  this  Brotherhood  is  in  the  Western  States. 

Lesser  Organisations. —  Of  the  smaller  or- 
ganizations those  which  closely  resemble  the 
five  larger  brotherhoods  in  organization  are*, 
(i)    The   International   Brotherhood  of   Main- 
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tenance-of-Way  Employees,  organized  in  1887 
as  the  Brotherhood  of  Railway  Trackmen;  its 
membership  includes  those  employed  in  track, 
bridge,  and  building,  water  supply  and  fuel  de- 
partments, and  signal  and  interlocking  service; 
it  has  a  mutual  benefit  department,  and  the  same 
provisions  for  preventing  strikes  and  dealing 
with  grievances  as  the  other  brotherhoods;  the 
official  journal  is  the  'Advance  Advocate' ;  the 
membership  in  1903  was  over  io,ooo._  (2)  The 
Switchmen's  Union  of  North  America,  organ- 
ized in  1894,  admits  to  membership  those  en- 
gaged in  making  up  and  disposing  of  trains.  It 
has  a  beneficiary  department,  membership  in 
which  is  compulsory  for  those  physically  sound. 
The  organization  is  the  same  as  in  the  other 
brotherhoods.  The  membership  in  1904  was 
23,000;  this  is  less  than  it  would  otherwise  be 
because  of  the  fact  that  the  Brotherhood  of  Rail- 
road Trainmen,  an  older  and  more  powerful 
organization,  also  admits  switchmen.  The  offi- 
cial organ  is  the  'Journal  of  the  Switchmen's 
Union.*  (3)  The  Brotherhood  of  Railway  Car- 
rnen,  oreanized  in  1900  by  a  consolida- 
tion of  the  Brotherhood  Car  Repairers  of 
North  America  and  the  Carmen's  Mutual 
Aid  Association.  Its  membership  consists  of 
those  who  are  employed  in  oiling,  repair- 
ing, inspecting,  and  cleaning  cars;  it  is  a  com- 
paratively unimportant  organization.  (4)  The 
National  Railways  Clerks' Association,  organized 
in  1901,  had  in  1903  a  membership  of  4.000  in  35 
locals;  it  publishes  the  'Official  Journal  of  the 
N.  R.  C.  A.*  (5)  The  International  Association 
of  Car  Workers,  organized  in  1901,  includes 
in  its  membership  those  employed  in  the  con- 
struction and  maintenance  of  all  cars ;  it  has  no 
benefit  department,  but  the  arrangement  for 
dealing  with  grievances  and  strikes  by  local  and 
general  grievance  committees;  its  declaration  of 
principles  is  conservative,  including  opposition 
to  prison  contract  labor,  and  a  declaration  in 
favor  of  reduction  of  hours  of  work,  and  com- 
pulsory education.  Its  official  journal  is  the 
'Car  Worker' ;  its  membership  in  1903  was 
20,000.  Of  these  organizations  the  Brotherhood 
of  Maintenance-of-Way  Employees  and  the  In- 
ternational Association  of  Car  Workers  are 
affiliated  with  the  American  Federation  of 
Labor  (in  1904). 

There  is  also  affiliated  with  the  Federa- 
tion another  railway  clerks'  organization  known 
as  the  International  Association  of  Railway 
Clerks,  organized  in  April  1903.  Its  organization 
differs  from  that  of  the  railway  brotherhoods ;  it 
has  annual  instead  of  biennial  conventions,  no 
benefit  department,  and  no  system  of  grievance 
committees ;  a  strike,  however,  must  be  approved 
by  the  district  council  or  international  executive 
board. 

Railway  Locomotive  Repairs.  The  average 
life  of  a  locomotive  between  the  times  of  re- 
ceiving general  repairs  to  flues  and '  machinery 
depends  chiefly  on  the  condition  of  the  track 
over  which  the  engine  works,  the  number  of 
tons  of  freight  which  the  engine  is  required  to 
haul,  and  the  kind  of  water  used  in  the  boiler. 
If  the  road  pass  through  mountainous  regions 
and  the  track  has  many  curves,  the  wear  on  the 
tires  and  machinery  is  exceedingly  rapid  and 
the  life  of  the  engine  will  be  but  a  few  months; 
or  if  the  road  pass  through  hard  water  districts 
where  the  water  contains  much   soiid  matter. 


such  as  lime  and  other  ingredients,  the  incrusta> 
tion  of  these  substances  on  the  flues  will  soon 
render  the  engine  unfit  for  further  service  or. 
account  of  leaky  flues  and  failures  for  steam. 
The  length  of  time  an  engine  may  be  kept  in 
service  will  also  depend  on  the  roundhouse  in- 
spection and  care  given  at  the  terminals  of  the 
divisions.  Observance  and  attention  to  little 
things  will  often  save  a  failure,  maybe  a  wreck, 
on  the  road.  The  tightening  of  nuts  and  the 
application  of  cotters  may  save  the  bolt,  which, 
if  allowed  to  drop  out,  would  result  in  serious 
damage  to  the  engine.  In  bad  water  districts 
the  boiler  should  be  washed  frequently  and 
thoroughly  so  as  to  remove  all  accumulations 
of  sediment.  Careful  attention  to  this  work  will 
add  much  to  the  life  of  the  flues  and  the  steam- 
ing qualities  of  the  engine. 

The  following  card,  if  properly  used,  will  be 
found  very  effective  in  securing  a  thorough  in- 
spection at  the  end  of  each  trip.  The  engine 
inspector  should  place  a  check  mark  on  the 
square  opposite  the  number  of  each  item  as  he 
inspects  that  part  and  when  the  inspection  has 
been  completed  any  defects  found  should 
be  noted  on  the  back  of  the  card.    A  work  report 

A.  B.  C.  Railroad  Company 
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17 

Cistern 

54 

Rocker  arm* 

IS 

Driving  wheels 

55 

Rocker  boxes 

29 

Driving  axles 

56 

Running  boards 
Signal  light 
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Driving  bo.'tes 

57 

ai 

Driver  springs 

58 

Smoke  box 

aa 

Draw  bar 

59 

Safety  chain 

as 

Draw  bar  pins 

60 

Steps 

94 

Engine  trucks 

61 

Steam  heat 

*5 

Eccentrics 

6j 

Sanding  apparatus 

a6 

Eccentric  straps 

S:i 

Strainers 

a? 

Eccentric  rods 

6, 

Stack 

.8 

Expansion  braces 

'5 

Shoes  and  wedges 

29 

Frames 

66 

Tank  valve 

30 

Frame  bolts 

«7 

Tumbling  shaft 

31 

Frame  keys 

611 

Tender  trucks 

3> 

Fire-box 

«9 

Tender  wheels 

33 

Fire  doors 

TO 

Valve  stem  packing 

34 

Flues 

71 

Water  glass 

35 

Grate  rigging 

72 

Water  glass  cock 

36 

Gauges 

73 

Whistle 

37 

Guides 

" 

Wheels 

should  also  be  made  out  covering  the  defects 
found  and  turned  over  to  the  proper  person  to 
make  the  repairs.  Before  the  engine  leaves  the 
terminal  the  inspector  should  again  look  the 
engine  over  to  see  that  all  repairs  have  been 
made.  The  work  report  and  card  can  then  be 
turned  over  to  the  proper  authority  as  a  matter 
of  permanent  record. 

Light  repairs,  such  as  examining  pistons,  re- 
newing cylinder  packing  rings,  closing  rod 
brasses,  replacing  bolts,  and  similar  work,  arc 
usually  classed  under  what  is  termed  running  or 
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roundhous«  repairs  and  are  accomplished  at  the 
end  of  the  trip  before  the  engine  is  turned  for 
urther  service. 

When  the  engine  has  become  so  badly  worn 
that  a  general  ovcr-hauling  and  renewal  of  parts 
are  necessary  it  is  then  sent  to  the  back  shop  for 
either  general  or  certain  specified  repairs. 

On  roads  having  a  large  number  of  engines 
of  different  types,  and  a  number  of  small  shops, 
general  or  even  light  repairs  cannot  be  ac- 
complished to  the  best  advantage  unless  tlie 
engines  are  regularly  assigned  to  certain  divi- 
sions. Where  locomotives  are  regularly  as- 
signed to  certain  parts  of  the  road,  the  master 
mechanic  in  charge  of  repairs  can  so  arrange 
his  stock  of  material  as  to  immediately  meet 
the  requirements  of  the  engines  on  his  division 
and  general  repairs  can  be  made  in  the  shortest 
possible  time.  But  where  the  shop  manager  has 
no  means  of  knowing  what  classes  of  engines 
will  be  sent  to  his  shop  for  repairs  until  he  has 
actually  received  the  engine,  it  is  impossible  to 
carry  in  stock  the  necessary  parts  to  make  quick 
repairs. 

A  report  may  be  made  by  the  master 
mechanic  to  the  shop  superintendent  prior  to 
the  time  of  forwarding  the  engine,  setting  forth 
in  detail  what  repairs  will  be  necessary,  but  it 
will  usually  be  found  that  something  has  been 
omitted  and  more  or  less  delay  will  result.  Any 
delay  of  this  kind  will  entail  a  loss  to  the  com- . 
pany  dependent  on  the  volume  of  business  and 
variously  estimated  at  from  lo  to  25  dollars  for 
each  24  hours  the  engine  is  out  of  service. 
Locomotive  repairs  are  usually  divided  into  five 
classes,  as  follows : 

Class  I  repairs— $>,soo.oo  and  over. 
Class  2  repairs —  1,500.00  to  $2,500.00 
Class  3  repairs —      staooto   1,500.00 
Class  4  repairs —      100.00  to      500.00 
Class  5  repairs—       10,00  to      100.00 

The  Erecting  Shop. —  Work  in  this  depart- 
ment should  be  classified  and  a  certain  part  of 
the  repairs  on  all  engines  in  shop  assigned  to 
individual  gang  foremen.  It  was  formerly  the 
custom  to  assign  each  gang  foreman  to  a  certain 
number  of  pits  in  which  case  all  necessary  erect- 
ing shop  repairs  to  an  engine  was  completed  by 
a  few  men.  This  practice  is  still  followed  in 
some  shops  to  the  detriment  of  economic  opera- 
tion. When  workmen  are  regularly  assigned 
to  certain  ctases  of  repairs  they  become  special- 
ists and  are  able  to  accomplish  the  work  quicker 
and  easier  than  it  is  possible  without  classifica- 
tions. This  distribution  of  the  erecting  work 
should  be  arranged  about  as  follows: 

Gang  No.  i.  Stripping  work,  such  as  rods, 
motion  work,  guides,  pistons,  steam  chests, 
brake  rigging,  injectors,  pipes,  pilots,  cabs, 
frames,  cylinders,  trucks,  etc. 

Gang  No.  2.  Replacing  frames  and  cylinders, 
chipping  and  filing  frame  jaws,  fitting  pedestal 
shoes  and  wedges,  removing  wheels  and  wheeling 
engines,  overhauling  and  applying  spring  and 
brake  rigging,  trucks,  etc. 

Gang  No.  3.  Replacing  all  boiler  mounting, 
overhauling  pops  and  whistles,  removing,  over- 
hai]ling,  and  replacing  steam  and  dry  pipes, 
laying  out  all  new  boilers  for  location  of  gauge 
cocks,  drilling,  lapping,  and  applying  all  studs 
in  boiler,  applying  injectors,  lubricators,  etc. 

Gang  No.  4.  Putting  up  all  motion  work, 
such  as  links  and  hangers,  eccentrics,  eccentric 
•traps  and  rods,  rocker  boxes,  reach  rods,  re- 


verse lever,  lift  shaft,  setting  valves,  linjni; 
guides,  putting  up  valves,  steam  chests,  pistons, 
etc. 

Gang  No.  5.  Overhaunng  air  pumps,  in- 
jectors, lubricators,  gauge  cocks,  and  gauges, 
and  all  air  brake  attachments,  and  testing  brakes 
when  applied. 

The  Fitting  Department. —  This  work  should 
be  under  the  supervision  of  the  machine  shop 
foreman,  and  should  include  refitting  all  rods, 
links,  rocker  boxes,  reverse  levers,  pistons, 
crossheads,  valves,  and  similar  work.  This  is 
necessary  on  account  of  the  large  number  of 
machine  operations  on  this  class  of  work.  If 
the  vises  and  machinery  necessary  to  carry  on 
this  work  are  located  in  close  range,  it  will 
enable  the  mechanics  to  work  together  to  better 
advantage,  and  require  less  supervision  to  pro- 
duce necessary  results.  It  will  also  avoid 
trucking  the  parts  from  vise  to  machine  and 
back  again,  and  from  one  machine  to  another 
in  different  parts  of  the  shop. 

Inspection. —  When  an  engine  is  sent  to  the 
back  shop  for  general  repairs  it  should  be  care- 
fully inspected  by  a  competent  man  and  a  con- 
dition report  made  to  the  shop  superintendent. 
The  principal  features  of  this  report  should 
then  be  made  out  in  duplicate  and  a  copy 
furnished  to  each  foreman  and  gang  foreman 
in  the  shop  so  that  all  will  be  well  posted  as 
to  the  work  required. 

The  Shop  Foremen's  Meeting. —  On  Friday 
afternoon  of  each  week  a  schedule  should  be 
made  out  showing  the  number  of  engines  to  be 
completed  the  following  week,  and  the  foremen 
and  gang  foremen  should  be  called  together  in 
a  short  meeting.  The  shop  superintendent  may 
require  statements  of  the  condition  of  the  vari- 
ous departments  and  each  locomotive  on  the 
schedule  for  the  following  week  should  be  dis- 
cussed in  detail  and  any  expected  delays  brought 
to  light  and  accounted  for.  A  half  hour  spent 
each  week  in  discussing  the  general  progress  of 
the  work  in  the  different  departments  in  a 
meeting  of  this  kind  will,  in  a  short  time,  pro- 
duce very  gratifying  results.  Shop  improve- 
ments, the  location  of  tools  to  reduce  cost  of 
handling  material,  air  jacks,  changes  in  patterns 
to  reduce  the  amount  of  machine  work,  or  to 
increase  the  strength  or  wearing  of  parts,  and 
many  other  details  of  the  work  can  be  ti;!.cJ 
over  in  these  shop  meetings  and  if  suggestions 
are  carefully  carried  out,  it  will  soon  result  in 
a  largely  increased  output  of  the  plant. 

When  an  engine  has  been  carefully  inspected 
and  the  foreman  of  the  stripping  gang  has  re- 
ceived a  copy  of  the  inspection  referred  to 
above,  it  is  set  in  the  shop  over  the  drop  pit  and 
is  ready  to  be  stripped  down. 

Some  shops  are  equipped  with  a  drop  table. 
The  engine  is  run  onto  this  table,  blocked  at 
each  end  and. all  wheels  dropped  at  same  time. 
In  other  shops  a  drop  pit  is  constructed  with  a 
hydraulic  hoist  in  the  centre  capable  of  dropping 
one  pair  of  wheels  at  a  time.  In  still  other 
shops  no  drop  pit  is  supplied  and  it  is  necessary 
to  jack  the  engine  high  enough  to  run  the  wheels 
out.  In  shops  of  this  kind,  when  the  supply  of 
air  is  sufficient,  pneumatic  telescope  jacks  should 
be  supplied  for  removing  wheels.  The  jacks 
can  be  mounted  on  a  small  pair  of  truck  wheels 
and  by  placing  two  of  them  alternately  under 
each  end  of  the  engine  the  wheels  can  be  re- 
moved in  one-half  to  three-quarters  of  an  hour. 
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In  shops  equipped  with  sufficient  crane  facil- 
ities, the  motion  work  may  be  cut  loose  and  the 
engine  lifted  to  a  permanent  position  before 
further  stripping  is  done.  No  matter  what 
method  may  be  used  to  remove  the  wheels,  the 
rods  and  attachments  should  be  removed  before 
the  engine  is  put  in  the  shop,  loaded  on  a  dummy 
car,  cleaned,  and  delivered  as  a  whole  to  the 
vise  men  to  be  refitted.  If  this  can  be  done 
conveniently  it  will  avoid  much  delay  and  con- 
fusion as  other  parts  are  being  stripped.  When 
the  remaining  parts  of  the  engine  have  been 
stripped,  they  should  at  once  be  properly  sten- 
cilled, cleaned,  and  delivered  to  the  different 
departments  for  repairs.  The  card  shown  in 
the  following  illustration  will  be  found  very 
tonvtuient  in  handling  the  work  between  dif- 
ferent departments  of  the  shop. 

A.  B.  C.  Railroad  Company 


Engine  No. 

190 .     Mr., 


Work  Repokt 
_In  ibop 


_t9o To  be  out 

Foreman 


When  completed  return  card  to_ 


_sbop.    Make  fcUowing  repairs. 


Na»b  or  Part 

Dbscrii^on  or  Work  Rbquirbd 

Atwve  parts  delivered  to. 


_sliop 


.190 .    Work  completed  and  card 

190- 


dellvered  to 

Note:— Work  on  this  card  most  be  completed  and  ready  for 

delivery  to shop 

days  before  engine  is  marked  for  service. 

This  card  may  be  used  in  any  one  of  the  fol- 
lowing ways : 

1.  The  general  foreman  may  require  each 
gaiig  foreman  or  general  work  inspector  to  care- 
fully inspect  all  parts  after  engine  is  stripped 
and  furnish  to  the  clerical  force  in  his  office  all 
necessary  information  concerning  the  require- 
ments of  the  engine.  The  cards  can  then  be 
properly  filled  out  and  sent  to  the  respective 
departments  in  which  the  repairs  are  to  be  made. 

2.  The  engine  being  inspected  and  stripped  in 
the  erecting  shop,  the  foreman  of  this  depart- 
ment may  require  the  gang  foreman  in  charge 
of  each  class  of  repairs  to  carefully  inspect  his 
part  of  the  work  as  soon  as  it  has  been  removed, 
and  report  to  his  office  the  work  necessary  to 
be  done,  and  the  clerk  can  then  make  out  the 
card  and  forward  to  the  respective  heads  of  de- 
partments. 

3.  The  gang  foreman  in  charge  of  the  dif- 
ferent classes  of  work  may  be  authorized  to 
make  out  cards  covering  the  work  necessary  on 
their  part  of  the  engine  and  forward  to  the 
heads  of  other  departments  at  the  time  worn 
or  broken  parts  are  delivered  for  repairs  or 
renewal.  When  the  parts  have  been  fitted  and 
are  ready  to  apply  to  engine,  the  cards  may  be 


returned  to  the  gang  foreman  who  first  made 
them  out.  This  will,  without  further  notice, 
place  him  in  a  position  to  put  up  the  work  in 
the  shortest  time  possible. 

These  cards  may  also  be  used  by  the  machine 
shop  foreman  for  work  required  in  the  black- 
smith shop  or  by  any  department  requiring  work 
from  some  other  department. 

Another  small  card  which  will  be  found  very 
convenient  for  use  among  different  departments 
is  shown  below.  This  card  can  be  used  in 
ordering  bolts,  and  all  miscellaneous  work  which 
will  necessarily  be  omitted  from  the  general 
order  for  repairs,  referred  to  above. 

A.  B.  C.  Railroad  Company 

Foriman's  Cross  Ordbr 
Please  furnish   and   charge 


Foremaa 

Shoes  and  Wedges. —  This  is  one  of  the  most 
important  jobs  on  an  engine,  and  must  receive 
the  most  careful  attention  as  it  will  prevent 
cutting  tires,  breaking  crank  pins,  aind  avoid 
.much  trouble  with  hot  driving  boxes  and  cut 
journals. 

In  filing  the  frame  jaws  much  care  should 
be  exercised  to  see  that  they  are  made  perfectly 
true  up  and  down  and  kept  square  with  the  out- 
side of  the  frame.  A  scraper  should  be  used  to 
insure  a  good  bearing  and  shoes  and  wedges 
should  then  be  carefully  fitted  to  the  jaws. 

In  fitting  the  pedestal  braces  the  workman 
should  be  careful  to  see  that  there  is  no  un- 
natural strain  on  the  jaws  of  the  frame,  and  if 
the  braces  are  new  they  must  be  clamped  firmly 
against  the  frame  in  the  position  which  they 
will  occupy  when  work  is  finished,  and  scribed 
for  slotting.  Old  braces  should  be  tried 
in  position  on  the  frame  and  if  loose  sent  to 
the  blacksmith  shop  to  be  closed  and  then  re- 
fitted to  frame.  Thimble  braces,  or  braces  which 
fit  between  the  jaws  of  the  frame,  may  be  lined 
on  end  if  loose  and  refitted  to  jaws. 

Cylinders. —  In  fitting  new  cylinders  to  shell 
of  smoke  box,  the  cylinders  should  be  placed  in 
proper  working  position  and  the  arch  allowed 
to  rest  on  the  saddle.  Level  the  boiler  with  the 
cylinders.  Line  both  cylinders  and  divide  fire- 
box central  with  lines.  Drop  plumb  line  over  top 
of  boiler  and  keep  firebox  plumb  with  both  lines. 

If  the  saddle  will  finish  so  as  to  hold  the 
boiler  the_  proper  height,  it  may  be  laid  off  in 
this  position  and  circle  chipped  to  fit  smoke 
box.  If  the  circle  of  the  saddle  is  too  large  for 
the  boiler  and  will  not  true  up,  a  piece  of  sheet 
iron  or  boiler  plate  can  be  used  and  the  thick- 
ness of  the  same  figured  in  laying  off. 

Boring  Old  Cylinders. —  In  placing  the  boring 
bar  in  old  cylinders,  be  careful  to  set  it  with  the 
counterbore  of  the  cylinder  at  each  end,  or  if 
back  head  is  in  place,  a  taper  gland  may  be  used 
in  the  stuffing  box.  If  cylinder  is  badly  worn,  two 
roughing  cuts  will  be  required,  and  if  the  bar 
has  tlie  necessary  power,  the  speed  should  be 
30  to  40  feet  per  minute  with  a  feed  of  at  least 
%  inch.     The  finish  cut  can  be  taken  with  a 
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wide  nose  tool  at  same  speed  but  with  a  feed 
varying  from  }4  to  i  inch  per  revolution  of  bar. 
If  required,  each  end  of  cylinder  should  be 
re-counterbored  with  offset  tool.  Sometimes  the 
tool  will  chatter,  and  this  may  be  largely  relieved 
by  hanKing  a  heavy  weight  on  the  back  end  of 
the  bar. 

Cylinders  are  counterbored  to  prevent  psiton 
from  wearing  a  shoulder  at  each  end,  and  this 
counterbore  should  extend  back  far  enouji^h  so 
that  the  outside  packing  ring  will  just  pass  over 
the  inner  ediare. 

Rods. —  The  length  of  main  rods  can  be  ob- 
tained by  placing  crosshead  in  exact  centre  of 
guides  and  using  a  square  from  centre  of  main 
driving  box.  One  end  of  a  stick  can  be  placed 
against  the  crosshead  pin  and  a  line  scribed 
on  back  end  of  stick  to  coincide  with  centre  of 
main  box.  Then  all  one-half  the  diameter  of 
the  crosshead  pin  and  the  result  will  be  the 
proper  length  of  the  rod.  In  adjusting  main 
rods  to  proper  length,  the  position  of  the  key 
with  reference  to  the  pin  should  be  noted.  When 
the  key  is  in  front  of  the  pin,  the  rod  is  length- 
ened as  the  brass  wears,  and  when  behind  the 
pin  the  rod  is  made  shorter  as  the  pin  is  driven 
down.  The  clearance,  therefore,  should  be 
divided  accordingly. 

The  length  of  parallel  rods  may  be  obtained 
by  measuring  from  wheel  centres  when  the 
wheels  are  under  the  engine.  When  the  wheels 
are  not  under  the  engine,  the  distance  between 
the  centre  of  frame  jaws  can  be  measured.  In 
either  case,  if  the  engine  is  cold,  1-32  inch 
should  be  allowed  in  length  of  back  rod  for 
expansion  on  all  engines  where  the  fire  box  sets 
down  between  the  two  back  pair  of  wheels. 

In  hanging  the  rods,  fill  the  wheel  centres 
with  lead,  mark  the  exact  centre  of  each  wheel, 
and  use  tram.  If  the  wheels  are  out  of  tram, 
then  try  the  main  wheel  centres  with  centre  in 
rocker  arms,  which  are  supposed  to  be  right  in 
all  cases,  and  set  shoes  and  wedges  where  needed 
so  as  to  bring  wheels  to  tram  and  also  to  keep 
them  square  with  rocker  boxes.  When  the 
main  wheels  are  arranged  in  proper  position, 
the  others  can  be  changed  accordingly.  Shoes 
and  wedges  should  be  set  moderately  tight 
before  tramming  main  centres. 

When  pins  all  tram,  pinch  one  side  of  engine 
on  dead  centre  and  put  up  rods  on  that  side. 
Then  pinch  the  other  side  the  same  way  and 
hang  rods.  The  rods  should  be  closely  lined  be- 
tween the  pins. 

In  fitting  the  brasses  to  the  top  straps,  file 
out  top  and  bottom  to  give  a  good  side  bearing. 
Key  the  brasses  up  and  try  on  pin,  taking  out  all 
lost  motion  to  prevent  pounding.  Rod  brasses 
should  always  have  a  good  bearing  on  the  pin 
and  should  have  a  Russia  iron  liner  between  the 
halves  before  boring.  They  should  be  tightly 
keyed  up  and  bored  1-32  inch  larger  than  the 
pin.  After  they  are  bored,  the  liner  should  be 
removing  before  applying  to  pin. 

Guides. —  In  lining  four  bar  guides  it  is  best 
to  first  put  a  centre  in  the  crosshead  and  set 
guide  gauge  to  it  from  bottom  of  head.  The 
bottom  guides  should  then  be  put  up  and 
cylinders  lined.  Always  use  a  small  line  and  be 
exact  in  measurements. 

The  guides  must  be  kept  perfectly  true  and 
level  with  frames  across  face.  The  crosshead 
should  be  calipered  to  get  width  between  guides 


and  about  1-32  inch  allowed  for  lateral  motion 
or  side  play. 

The  guides  must  be  divided  central  and  kept 
perfectly  parallel  with  line.  A  straight  edge 
can  be  tried  on  the  face  of  the  guides  and  if 
they  are  out  in  the  centre  they  may  be  sprung 
into  place  with  liners. 

When  the  bottom  guides  are  properly  set, 
the  crosshead  should  be  put  in  place  and  tried 
in  all  positions  to  see  that  it  is  true  at  all  points. 
The  top  guide  can  now  be  put  into  place  and 
lined  down  so  as  to  allow  the  crosshead  to 
work  freely. 

In  lining  two  bar  guides,  run  a  small  line 
through  the  cylinder.  Measure  the  distance 
from  bottom  face  of  crosshead  gib  to  centre. 
The  bottom  guide  should  be  set  this  distance 
from  line.  The  crosshead  can  be  calipered  and 
top  guides  set  the  required  distance  from  bottom 
guide. 

A  gauge  must  be  used  on  both  sides  and 
guides  kept  central  with  line  and  square  with 
top  of  frame.  The  crosshead  should  be  put  in 
place  and  as  many  liners  as  possible  used  under 
top  guide,  so  that  they  can  be  closed  as  the  cross- 
head  wears. 

Valves  and  Steam  Chests. —  In  truing  up  old 
valve  seats,  it  is  best  to  use  a  valve  seat-facing 
machine  where  one  is  obtainable.  If  a  machine 
is  not  in  use  it  is  necessary  to  chip  with  chisel 
and  hammer  if  the  seat  is  bad,  then  use  a  bastard 
file  to  produce  a  fine  bearing  with  the  face  plate 
or  calve.  A  smooth  file  or  scraper  can  then  be 
used  to  bring  the  surface  down  to  a  good 
bearing.  The  valve  seat  must  be  kept  the  same 
height  at  all  points. 

To  line  down  the  pressure  or  valve  balance 
plate,  get  the  exact  height  from  the  seat  for  the 
gasket  to  the  top  of  the  valve,  and  the  thickness 
of  the  chest  outside  of  the  gaskets.  Then  allow 
for  the  thickness  of  the  gaskets  and  about  1-32 
inch  to  draw  down  and  the  plate  to  these  meas- 
urements. 

In  putting  up  steam  chests  and  covers  in 
erecting  shop,  care  should  be  taken  to  see  that 
the  gaskets  are  well  fitted  to  the  grooves  in  the 
cylinder.  The  nuts  on  the  cover  must  be  drawn 
down  very  tightly  to  prevent  the  steam  chest 
leaking  around  the  joints. 

Steam  and  Dry  Pipes.— This  is  one  of  the 
most  important  parts  of  the  engine  and  requires 
some  skill  in  making  proper  joints  between  the 
pipes  so  that  all  leaks  will  be  avoided.  The 
joints  must  be  perfect  in  every  respect  with  as 
wide  face  for  the  flat  bearings  as  possible.  If 
this  work  is  not  carefully  done,  when  the  engine 
has  made  one  or  two  trips  in  heavy  service,  more 
or  less  of  it  will  have  to  be  gone  over  again. 

In  grinding  joints.  No.  I  emery  may  be  used 
for  all  brass  to  brass  joints,  and  No.  2  emery 
for  all  iron  to  iron  joints.  The  joints  should  be 
ground  until  there  is  about  %  inch  bearing  in 
the  worst  place. 

If  joints  are  badly  worn,  face  them  off  in 
machine  or  scrape  before  grinding,  A  tool 
similar  to  a  carpenter's  brace  may  then  be  used 
in  grinding. 

Use  block  and  tackle  where  necessary  in 
applying  pipes.  When  dry  pipe  is  put  in  place, 
see  that  a  perfect  joint  is  made  between  ring  on 
pipe  and  flue  sheet.  Fasten  pipe  securely  to 
dry  pipe  with  key  bolts  and  strap,  or  flange  with 
bolts  and  nuts.  Be  sure  to  keep  top  level. 
Fasten   to   dome  and  put   in   throttle  box   and 
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throttle.  Connect  up  throttle  rigKitig  carefully 
and  securely  so  that  no  trouble  can  occur  in 
the  future. 

Blacksmith  Shop. — In  this  department  it  is 
usually  necessary  to  do  more  or  less  car  work, 
track  and  bridge  work  in  connection  with  the 
regular  locomotive  repairs.  To  do  this  success- 
fully, the  foreman  should  carefully  classify  the 
work,  giving  to  the  furnaces  such  parts  as  can 
be  most  successfully  done  in  this  way,  and  dis- 
tributing among  the  forges  the  remainder  of  the 
work  in  such  a  way  as  to  give  to  each  fire  a 
regular  class  of  repairs. 

The  bolt  heading  machinery,  shears,  and 
furnaces  necessary  to  heat  all  bolts  should  be 
located  in  close  proximity  so  that  when  iron  is 
delivered  to  the  shears  it  can  be  cut  off,  the 
bolts  passed  to  the  furnaces,  headed  and  deliv- 
ered to  storage  bins  with  the  least  possible 
handling.  Such  an  arrangement  as  this  in  any 
large  shop  where  thousands  of  bolts  are  made 
each  month  will  save  much  time  and  money. 

Particular  attention  must  be  given  to  the 
furnace,  which  should  be  oil  and  not  coal,  to  see 
that  it  is  capable  of  heating  the  iron  as  fast  as 


2.  Flanging  flue  sheets  and  door  sheets, 
rolling  side  and  crown  sheets  and  bolting  fire- 
boxes together  ready  to  rivet. 

3.  Riveting,  chipping  and  caulking  firebox, 
putting  in  place,  setting  mud  ring  and  riveting 
complete. 

4.  Putting  on  crown  bars,  driving  stay  bolts, 
renewing  side  sheets,  front  and  back  flue  sheets, 
flanging  and  putting  on  back  door  sheet  and 
throat  sheet,  cutting  out,  rolling,  and  applying 
smoke  box. 

5.  Cutting  out_  all  rivets,  breaking  out  stay- 
bolts,  and  removing  mud  rings,  fireboxes,  and 
other  parts. 

6.  Tapping  stay  bolt  holes,  screwing  in  stay 
bolts,  setting  to  place,  and  cutting  ready  to  drive. 

7.  Cutting  out  flues,  removing  from  boiler 
and  putting  in  rattler. 

8.  Setting  flues  in  boiler  complete. 

9.  Flue  plant. 

Drive  rivets  with  pneumatic  hammer  wher- 
ever possible.  Break  out  stay  bolts  with  pneu- 
n.atic  ram.  Chip  and  caulk  by  air  and  not  by 
hand.    Use  air  motor  to  tap  stay  bolt  holes  and 


DRAW  BAR  SPRING  FOLLOWER  PLATES 


Sj'sftm. 
I.  Bar  iron  brought  Into  shop,  cut  to  length,  and  put  Into 

oil  furnace, 
a.  Remove  when  hot,  2"  bole  punched  through  10  within 

1/4",  leaving  dowel  on  opposite  side  of  plate,  and  plates 

loaded  en  iron  truck. 
3.  Deliver  to  store  shed. 


Ahsenct  0/ Syittm. 
I.  Bar  iron  delivered  to  shears. 

9.  Plates  cut  to  length,  beat  in  coal  furnace,  and  1/8"  bole 
punched. 

3.  Deliver  to  smith  at  forge. 

4.  Round  bar  Iron  i-i/S"  diameter  delivered  to  shears. 

5.  Cut  to  6"  lengths. 

6.  Deliver  to  upsetting  machine. 

7.  Dowels  upset  to  2"  and  cut  off. 

8.  Dowels  delivered  to  blaclcsmith. 

9.  Heat  in  open  fire,  put  in  plate  and  rivet  on  anvU  with 

sledge. 
10,  Deliver  to  store  shed. 


System. 

1.  Bar  iron  brought  in,  levers  cut  off  and  put  In  oil  furnace. 
a.  Heat,  draw  out  under  hammer,  cut  to  length,  and  load  on 

iron  truclc. 
3.  Deliver  to  drill  press. 


the  machine  will  head  the  bolts.  Oil  furnaces 
and  bulldozers  or  air  bending  machines  should 
be  provided  for  car  work,  such  as  arch  bars, 
brake  hangers,  brake  rods,  etc.  For  making 
brake  staffs,  eccentric  jaw  pins,  and  al^  similar 
work  which  can  be  handled  in  dies,  a  Bradley 
cushion  hammer  or  one  of  similar  make  should 
be  used.  These  hammers  are  not  expensive  in 
first  cost,  but  their  use  will  have  a  very  gratify- 
ing effect  in  reducing  the  cost  of  repairs. 

The  above  illustration  gives  some  idea  of 
what  may  be  accomplished  by  a  systematic 
classification  of  blacksmith  work. 

Boiler  Shop. —  Greater  gains  can  be  made  in 
this  department  than  in  any  other,  perhaps,  by 
a  systematic  classification  of  the  work.  If  no 
particular  attention  is  given  to  assigning  certain 
men  to  certain  classes  of  work,  it  will  soon  be 
found  that  the  output  of  the  plant  is  being 
limited  on  account  of  slow  returns  from  the 
boiler  shop.  The  repairs  in  this  department,  no 
matter  whether  the  shop  be  large  or  small,  may 
be  organized  and  men  regularly  assigned  to 
certain  operations  in  the  following  manner: 

I.  Ash  pans,  new  and  repairs,  includes  putting 
upon  engine. 


BRAKE  LEVERS 


A  bstnce  0/  System, 
I.  Bar  iron  delivered  to  shears, 
a.  Cut  of. 

3.  Put  Into  coal  furnace. 

4.  Heat  and  draw  out  under  power  hammer. 

5.  Deliver  back  to  shears. 
6   Cut  to  length. 

7.  Load  on  trucks  and  deliver  to  drill. 

screw  in  stay  bolts.  Use  a  small  automatic 
gang  drill  to  drill  detective  holes  in  stay  bolts. 
Don't  heat  them  and  punch.  It  destroys  the 
even  quality  of  the  iron.  Cut  out,  expand,  and 
roll  flues  by  air.  Cut  off  safe  ends  with  bevel 
rotary  cutter.  This  cuts  and  scarfs  the  piece  all 
in  one  operation.  ^  5.  Cozad, 

Shop  Specialist,  Erie  Railroad  Co. 

Railway  Mileage  and  Cost  of  Construc- 
tion. The  following  table,  which  has  been  com- 
piled both  from  the  special  report  of  the  Bureau 
of  Statistics  of  the  United  States  Department 
of  Labor  and  from  other  authorities,  attempts 
to  present  a  picture  of  the  condition  of  railroad 
transportation  shortly  after  the  beginning  of 
the  20th  century.  While  it  has  been  possible  to 
obtain  a  reasonably  accurate  estimate  of  the 
number  of  miles  of  railway  in  each  country,  the 
lack  of  census  figures  in  several  cases  has  pre- 
vented the  completion  of  the  column  relating  to 
population,  while  the  absence  of  any  authentic 
information  concerning  the  financial  standing  of 
the  roads  has  necessitated  the  omission  of  the 
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cost  of  construction,  or  capital  cost,  in  many 
countries.    The  statement  follows: 


Coootry. 


Milemge. 


J 


Co«  of 
Construction. 


i..  Toul  Capital 
:  S  capiul  I  or  co«t 
^  o.     or  COM.    per  mile. 


Europe : 

Germany  

Austria-Hunfrary. . . . 
United  Kingdom.... 

France 

Russia  and  Finland.. 

Italy 

Belgium  

Netlierlands  and 

Luxemburg 

Switzerland 

Spain 

Portugal 

Denmark 

Norway 

Sweden 

Scrvia 

Roamania 

Greece 

Turkey  and  Bulgaria 


1904 
1903 
1904 
1904 
1902 
11)04 
■904 

1904 
1904 
1904 
1904 
I '004 
11904 
1904 
;>904 

1903 
1904 

>9'4 


Americ.-> : 

United  States 

Canada 

Newfoundland  ... 

Mexico 

Central  America. . 

CubtL 

Jamaica 

Porto  Rico 

Colombia 

Venezuela 

Ecuador 

Peru 

Bolivia 

Brazil 

Paraguay 

Uruguay 

Chile. 

Argentine 


33,819!  5.8 


a3.6oy 
12,634 
28,102 
35.3»3 
9,966 

4.»37| 

>,095' 
2.576 
8,607' 
1,43s 
1,96)1 
l,456i 
7.*97 

359 
1,974 

643 
'.953 


1905  211,074 
1904;  t9,6fi 

656 
10,356 

946 


4-7 
S-4 
7-» 
a.9 
3-' 
6.3 

3-7 

7-7 
4.6 

'■7 
8.0 
6.4 
.4.8 
«.4 

l:i 
2.0 


I,Ofaof 

dollars. 

*3i>4S.36S 
1,440,650 
6,173, 126 
3,295,811 
a,828,753 
1,077,902 
405. '3° 


•M.44} 

»7'.737 
•137,  tol 

108,312 
ti6o,893 


52,836     {41.086 
261,059    *io4,969 


1904 
1904 
1904 
1904 
19C4 
1904 
1904 
1904 
1904 
1904 
1904 
1904 
1904 
1904 
1904 
1903 


AsU: 
British  India... 

Ceylon 

Asia  Minor .... 
Russian  Central  Asia, 
Siberia     and     Man-j 

churia 

Persia ' 

Dutch  East  Indies. . . 

Japan 

China 

Korea 

Siam 


1904 

,'904 
1 1904 
1904 

1904 
1904 
1903 
1904 
1904 
1904 
1904 


Africa: 

Bgrypt.-"vv '9°« 

Algeria  and  Tunis. . .  1904 

Congo  Sute 1904 

Abyssinia 1903 

Colony 1904 

Naul 904 

Transvaal 1904 

Orange 1904 

British  Africa 1903 

German  Africa 1903 

French  Africa '  1904 

lulianAfrica 1904 

Portuguese  Africa. . .  1903 

Au'itralla.etc. :  ' 

Victoria 1904 

New  South  Wale*...  i9,>4 


South  Australia  . 

Queensland 

lasmania, 

Western  Australia.. 
New  Zealand 


1904 
1904 
1904 
1904 
1904 


1..583 
185 

■37 
40J 
631 
186 

1,036 
656 

9.3*8 
157 

l,2IO 

',884 

•«.559 


•7.565 

391 

s,oo<. 

1,658 

S.664 
34 

1,456 

4.4'.5 

1,176 

37 

Ivo 


a, 953 

3.041 
•76 
•34 

3.51 
744 

1.335 
597 
392 

1,168 
784 

,'' 
616 


25.9 
35.0 

7.6 
2.2 
to.l 
"•4 
••4 
1.0 

2.6 

1-5 
2.2 
3-« 
6.5 
t.t 
12.6 
9-5 

22.5 


52.836 
54.600 

ti6,7i9| 
»3.3a4 
I7a.457| 


•41,086 
,3'. 19* 
144.669 
•69,416 
87.364 


11,^64,191 
1.186,547 


55.  "61 
60,504 


37.828 


l.o 
1.0 
1.0 
2.1 

9.8 
0.04 

0.5 

1.0 

0.03 

0.01 

0.4 


3.0 
4.5 


S».598 

75,208 

57«,734l 


152,756 

•154.697 
49.895 


1.144,794   41.531 


7J.>32l   53.044 
182,251   40,547 


'4-5 
7.1 
9.9 

15-5 


3,383  28.0 
3,281:21.9 

l.90i'5l-5 

'.9»7  56.7 

62034.7 

». 144  94-4 
a, 403  28.8 


4.998I   23,305 


131.781   •58,053 


129,603 
54-  361 


*50,622 

73,066 


900,581 

"05,797' 

71. 539 
101, 650 
18,900 
43,584 
200,702 


59. 3^8 
62,729 


34.718 
•40.9 12 
•28.284 

43.  '53 


Notes.    •  Financial  statement  for  1903. 
Hungary.    $71,056.      t  Russia,    $78,553; 
""ruad  01  " 


{  State  railroad  only. 


t  Austria,  $123,314; 
Finland,    $32,18^ 
I  Financial  stateifnent  for  1899. 


Railway  Passenger  Sutions  of  the  World. 

While  there  are  resemblances  between  the  facil- 
ities provided  for  railway  passenger  trafiic  in 
large  cities  and  at  important  railway  cen- 
tres in  various  parts  of  the  world,  there  are 
also  distinct  differences,  due  to  the  varying 
conditions  and  to  the  diverse  general  methods 
in  vogtie  in  the  United  States  and  foreign  coun- 
tries. 

Generally  speaking,  large  passenger  stations 
may  be  classified  into  the  following  types: 

First. —  Terminal  stations  at  or  near  the  level 
of  the  adjacent  streets,  such  as  the  existing 
Grand  Central  Station,  New  York;  the  Union 
Station,  Saint  Louis;  the  North  and  South 
Union  Stations,  Boston,  Mass. ;  the  Liverpool 
Street,  Euston;  Great  Central,  Victoria,  etc., 
London,  and  Frankfort,  Germany. 

Second. —  Terminal  stations  elevated  above 
or  partly  above  the  streets,  such  as  the  Jersey 
City  Station  of  the  Pennsylvania  Railroad,  Jer- 
sey City,  N.  J.;  Broad  Street  Station,  Phila- 
delphia; Waterloo  and  Saint  Pancras,  London; 
Saint  Lazare,  Paris;  and  the  Central  Station, 
Antwerp. 

Third. —  "Through'  stations  at  street  level, 
such  as  the  Indianapolis  Union  Station  and  the 
Omaha  and  Saint  Paul  stations  in  the  United 
States,  and  the  Hanover  Station,  Germany. 

Fourth. —  Terminal  and  '^through"  stations 
combined,  (o)  at  street  level;  (t)  above  it; 
(c)  below  it;  and  (rf)  partly  above  and  partly 
below  street  level,  such  as  (a)  Buffalo,  N.  Y. ; 
(fr)  Cologne,  Germany;  (c)  proposed  Pennsyl- 
vania Railroad  Station,  New  York,  and  Waverly, 
Edinburgh;  and  (d)  New  Union  Terminal, 
Washington,  D.  C,  Queens  Street,  Glasgow, 
Scotland,  and  Dresden,  Germany. 

Table  L  shows  certain  features  related  to 
operation,  and  is  made  up  from  a  recent  (1903) 
investigation  of  six  large  passenger  stations  of 
the  United  States,  representative  of  the  best 
practice. 

SPECIAL  INFORMATION  RELATING  TO  SIX   (6)   LARGE 
UNITED  STATES  PASSENGER  STATIONS. 


Itbhs 


Traim  ro^m 

Number  of  tracks 

Scheduled  trains  per  track  in 
24  hours 

Scheduled  trains  per  track  busi- 
est hour 

Passengers  per  foot  wiotb  of 
all  platforms  in  24  hours. 

Scheduled  trains  24  hours 

Through 

Suburban 

Total I 

Scheduled  trains  in  busiest! 
hour 

Through ! 

Suburban ! 

Toul I 

Maximum  No.  of  trains  in  34 

hours 

Maximum   No.  of  trains  in  1 

hour 

Pastengtrt 
Average   number    per   sched- 
uled train 

In  24  hours 

In  busiest  hour 


Maxi- 
mum 

Mini, 
mum 

3' 

11 

32.6 

7-4 

9.8 

t.a 

446 

236 

249 
580 
829 

46 
go 
191 

38 
1° 

3 

s 
»7 

S54 

213 

97 

31 

■  78 
351 

80.8 
100 

Average 


33 

2.3 

337 

151.8 

275.3 
427.1 

17 
26 
43 

494.3 
46.6 
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Itims 


On   scheduled   trains   in    24 
hours  - 

Through   

Suburban  

Total    

On      scheduled      trains      ii 
busiest  hour 

Through 

Suburban    

Total     

Maximum  in  34  hours 

Waitinf  room 

Maximum  number  of  passen 
gers  per  square  foot  of 

area   

Average   number  of   passen' 
gers  per  square  foot  of 

area   

Concourse 

Area  sq.  ft 

Width  of  concourse 

Width  of  gates  to  trains 

Totol  width  of  all  exits 

Passengers  in  34  hours 

Per  sq.  ft.  of  area 

Per  foot  of  exit 

Maximum    passengers    in     1 
hour 

Per  10  sq.  ft.  of  area 

Per  foot  of  exit 

ToiUt  room 

Passengers  in  24  hours  per 
fixture 

W.  C 

Basins     

Urinals    

Booths 

Number  of  telephones 

Parcel 

Area  sq.   ft 

Lineal  foot  of  shelving. . . 
Number    of    parcels    in    34 

hours    

News  —  Area  sq.   ft 

Flowers  —  Area  sq.  ft 

Confectionery  —  Area  sq.  ft. 

Cigars  —  Area  sq.  ft 

Restaurant 

Seating  capacity 

Lunch    counter 

Dining  room    

Passengers  in  34  hours 

Per  sq.  ft.  of  area 

Per   seat    

Cabs 

Area  sq.  ft.  cab  stand.... 
Lineal   feet  platform  at  cab 

stand    

Bagpige 

Pieces    in    and    out    in    34 
hours 

Average   

Maximum   

Pieces  per  train 

Number    of    passengers    per 

piece    

Area  per  piece  sq.  ft 

Pieces  per  lin.  ft.  of  counter 
Postal  matter 

Tons  in  24  hours 

Average    

Maximum    

Area  sq.  ft 

Area  per  ton,  sq.  ft 

Lineal   feet   platform 

Scales   


Maxi- 
mum 


33,000 
33.839 
8o,]i8 


3.557 

6,093 

7.991 

200,000 


79 


4-4 

60,000 

89' 

U.7' 

163 

3 
1,076 


3,333 
7,000 
3.878 

•4 

1.625 
a.a94 

a,2oo 
480 
500 
Soo 

530 


•85 
330 

70 
1,108 

16,330 

350 


5,000 

X3,000 
16 

35 


3»5 

350 

13,640 

72 

113 


Mini-   . 

mum   Average 


4.566 
16,701 
21,367 


709 

3,000 

4,000 

34.598 


1.9 


14,814 

35' 

46' 

I 
284 


87.t 


686 
'•II3' 


195 
SO 

2,000 
180 

15 
45 

300 


38 

4* 

4 
115 

a.95» 

•  40 


1,300 

1,500 
3 

8 
2 
18 


12 

23 

720 

12 

4 


13,641 
34.509 
45,830 


1,866 

6,448 
104,19s 


5.6 


36,657 
53.3' 

96.5' 

3 
SS6 


6 
i6s 


1,337.3 
3.724-1 
3,406.3 


614 
837 

3,100 
337 
173 
241 
360 


77 

30 

17 
305 

880 
159 

3.675 
7.198 


15 

7 
64 


169 
183 

3.55* 
43 
45 


There  are  certain  features  that  do  not  appear 
in  this  table.  For  example,  in  Paris  it  is  the 
custom  of  the  people  to  go  out  of  the  city  in 
large  numbers  on  Saturday  and  Sunday,  espe- 
cially in  the  summer  time,  and,  to  accommodate 
this  immense  crowd,  the  cars  of  the  Western 
Railroad  running  out  of  the  Saint  Lazare  Station 
are  double-decked.  On  these  days,  the  facilities 
■)f  this  station  are  taxed  to  their  utmost  and  far 


beyond  the  ordinary  suburban  business,  wluch  i 
always  very  great,  particularly  since  the  line  wat 
built  crossing  the  Seine  to  the  Champ  de  Mars. 
To  facilitate  the  rapid  handling  of  traffic  in 
the  station,  the  train  arriving  with  its  load  of 
passengers  is  not  hauled  out  to  allow  the  loco- 
motive to  pass  out,  but  it  remains  on  the  arriv- 
ing track  while  it  is  uncoupled  and  moved  and 
turned  by  a  combined  traverse  and  turntable, 
and  passes  out  of  the  station  on  an  adjaceent 
service  track  to  the  water-tank  and  coal-shutes, 
and  then  backs  down  to  its  train,  couples  on, 
and  is  ready  to  haul  it  out,  head  on,  as  soon  as 
it  is  loaded.  The  side  doors  of  the  cars  facili- 
tate unloading  and  loading,  so  that  the  train  is 
ready  to  be  pulled  out  loaded  by  the  time  the 
engine  is  coupled  on.  This  plan  saves  time, 
saves  movements  of  trains  and  permits  the  loco- 
motive to  travel  head-on  whether  coming  in  or 
going  out. 

This  same  plan  of  car  doors  in  Great  Britain 
facilitates  egress  and  ingress.  The  writer  timed 
the  egress  of  500  passengers  from  an  arriving 
train  at  the  Caledonian  Railway  Station,  Glas- 
gow, and  recorded  ten  seconds  as  the  time  to 
wholly  empty  the  train  from  the  instant  it 
stopped  at  the  {)latform.  The  Illinois  Central 
World's  Fair  trains  in  Chicago  in  1893  adopted 
the  same  plan  with  great  success  in  the  prompt 
handling  of  large  crowds.  In  London  there  is 
also  an  immense  traffic  on  certain  days,  such  as 
Bank  Holiday,  when  all  station  facilities  are 
taxed  to  their  utmost 

There  are  other  movements,  also,  to  be  taken 
into  consideration  in  estimating  the  vast  amount 
of  work  done  at  important  railway  stations. 
Empty  trains  called  "drafts"  or  "carriage* 
trains  must  be  hauled  in  from  the  storage  yards, 
and  hauled  out  empty  to  them.  The  locomotive 
which  brings  in  the  train  must  pass  out  to  the 
round  house.  To  give  an  idea  of  these  extra 
movements,  the  following  is  quoted  from  the 
latest  time  tables  of  the  South  Union  Station, 
Boston,  Mass.,  and  the  Grand  Central,  New 
York: 

SOUTH     UNION     STATION,    BOSTON,    MASS. 

Recapitulation 

Week- 
day 
trains 

B.  &  A.  R.  R 316 

N.  Y.,  N.  H.  &  H.  R.  R 

Providence  Division 310 

Plymouth  Division 233 

Midland  Division 92 

634 

Grand  Total S^o 

Regular  trains 840 

Drafts  to  and  from  storage  yards 389 

Light  engines  to  and  from  engine  houses 367 

Total  movements  to  and  from  terminal 1.596 

GRAND  CENTRAL  STATION,   NEW  YORK. 

Recapitulatioh 

Week- 

N.  Y.  C.  &  H.  R.  R.  R.  trains 

Harlem  Division 103 

Hudson  Division 139 

333 

N.  Y.,  N.  H.  &  H.  R.  R 25 

Harlem   Line  storage  trains 109 

Storage  trains  46th  Street  Yard 227 

Light  engines  to  and  from  engine  house 345 

Total  movements  to  and  from  terminal 1 ,038 
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Platv  I. —  Approach  Tracks  to  Union  Station,  Saint  Louis. 


AVBKT        »TiieeT 


Plate  II. —  Ground  Floor:  Midway  and  Tracks,  Saint  Louis. 
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As  88  regular  scheduled  trains  arrive  and 
depart  during  the  busiest  hour  —  5  to  6  p.m. — 
at  the  South  Union  Station,  Boston,  the  number 
of  movements  required  to  accomplish  this  regu- 
lar train  work  is  very  great,  and  the  signal  and 
interlocking  mechanisms  must  necessarily  be  of 
the  most  approved  kind. 

It  is  quite  common,  however,  to  find  a  great 
number  of  regular  train  movements  in  sta- 
tions that  do  not  rank  in  size  with  the  two  above 
mentioned.  In  1901  the  Union  Station,  Saint 
Paul,  Minn.,  was  handling  202  regular  trains  on 
ten  station  tracks,  of  which  92  per  cent  had 
to  be  handled  <»«  six  tracks,  which  required,  be- 
tween 8  and  9  a.m.,  96  train  movements,  and  all 
this  was  done  with  hand  switches.  This  station 
is  used  jointly  by  ten  important  western  rail- 
roads, and  is  a  very  busy  station.  One  million 
pieces  of  baggage  were  handled  in  1901 — a 
daily  average  of  2,216.  The  average  at  the 
Grand  Central  Station,  New  York,  in  the  same 
year  was  2,654  pieces. 

It  is  interesting  to  know  something  of  the 
character  of  the  approaches  to  large  passenger 
stations  over  which  so  many  trains  pass  daily, 

TABLE    SHOWING    APPROACH    TRACKS    AND    TRAFFIC 
ON  THEM. 


Station 


Jersey     City,    Pa. 

Reading  Ter., 
Phila 

North  Union,  Bos- 
ton, Mass 

Grand  Cent.,  N. 
Y 

South  Union,  Bos- 
ton, Mass 

L.  S.  &  R.  I., 
Chicago   

Broad  St.,  Phila.. 

St.  Louis,  Mo. . . . 

Union  Depot,  K.  C. 

Erie  R.  R.,  Jer. 
City   

Central  R.  R.  Jer, 
City   

D.,  L.  &  W.,  Ho 
boken     

West  Shore,  Wee- 
hawken   

Liverpool  St.,  Lon- 
don    

Waverly,  Edin- 
burgh    

London  Bridge, 
London    

Waterloo,   Ixindon 

Euston,  London . . 

St.  Pancreas,  Lon- 
don     

St.   Lazare,  Paris. 

Dresden,  Ger.. 

Cologne,  Ger. . 
Frankfort,  Ger. 

Hanover,  Ger . , 


5 
4 
8 

4 
10 

t 
b 
4 

2 
2 
2 
3 

6 
4 

8 
6 

4 

i 

4&6 

6&2 
II 

6&4 


Trains 

in 
24   hrs. 


281 

417 

$88 

357 

840 

183 
470 
237 


1094 

IIOI 

966 

1200 
8c8 

300 
478 


Remarks 


Terminal 

Terminal 

Terminal 

Terminal 

Terminal 

Terminal 
Terminal 
Terminal 
Through 

Terminal 

Terminal 

Terminal 

Terminal 

Terminal 
(8  stubs  So. 
7      "     No. 
( 4  through. 

Through 
Terminal 
Terminal 

Terminal 

Terminal 
From     two 
directions 
thro.  &  ter. 
two  dir. 
.  Ter.  &  thro. 

Terminal 
6   one   end 
4  the  other 
through  " 


and  especially  during  the  busiest  hour.  The 
information  can  best  be  given  in  a  table  where 
the  work  to  be  done  and  the  facilities  in  the 
way  of  approaches  are  placed  side  by  side. 

The  foregoing  table  is  indicative  of  the  tra^c 
over  approach  tracks,  but  one  should  know  the 
methods  of  handling  it.  All  of  the  approach 
tracks  may  not  be  available  for  the  traffic,  and 
the  ratio  of  station  tracks  to  approach  tracks,  and 
of  trains,  as  they  appear  in  the  table,  may  be  very 
misleading,  if  we  expect  to  learn  from  it  just 
how  many  movements  there  are  in  the  busiest 
hour  over  each  track.  One  or  more  tracks  may, 
for  good  reasons,  be  at  that  time  comparatively 
idle,  while  another  may  be  hot  with  wheels  pass- 
ing over  it.  The  writer  is  enabled  to  show  the 
actual  number  of  movements  over  one  of  the 
approach  tracks  at  the  Grand  Central  Station, 
New  York,  on  21  March  1904.  There  are  four 
approach  tracks,  and  by  the  station  time  card 
there  are  in  the  busiest  hour  34  arrivals  and 
departures,  or  8.5  trains  per  track  in  that  hour, 
as  per  the  above  table. 

There  are  18  tracks  in  the  station.  This  is 
at  4Sth  Street.  At  49th  Street  these  tracks  con- 
verge into  four  tracks,  to  enter  the  approach  to 
the  tunnel.  They  are  numbered  from  east  to 
west  Nos.  I  and  2  are  south  bound  (toward  the 
station)  to  54th  Street.  (This  road  runs  left- 
handed  from  a  point  some  miles  out  into  the 
station.)  From  S4th  Street,  south,  for  a  dis- 
tance of  about  1,600  feet  all  south  bound  traffic 
is  confined  to  track  No.  2  —  No.  i  being  used 
as  a  north  bound  track  for  shop  trains  and 
engines  crossing  over  to  tracks  3  and  4  at  54th 
Street. 

This  crossing  point  is  the  busiest  piece  of 
track  on  the  approach,  and  for  the  hour  be- 
tween 8  and  9  a.m.  there  are  25  scheduled  trains 
and  5  light  engines  south  bound,  and  8  trains 
and  engines  north  bound,  passing  over  this 
stretch  of  track  —  38  distinct  movements  in  one 
hour,  or  one  in  every  1.6  minutes.  This  is  not 
an  exceptional  performance,  but  daily  practice. 
The  information  is  given  for  the  encouragement 
of  any  railway  companies  which  contemplate  a 
busy  traffic  oyer  a  small  number  of  tracks. 

It  is  possible  in  the  space  allowed  to  briefly 
give  only  the  specially  interesting  features  of  one 
or  two  of  each  of  the  four  classes,  or  types, 
referred  to  at  the  beginning  of  this  article. 

As  illustrating  the  first  type,  namely,  terminal 
stations  at  street  level,  the  Union  Station,  Saint 
Louis,  and  the  Frankfort  Station,  Germany,  have 
been  selected. 

The  second  type,  namely,  terminal  stations 
elevated  or  partly  elevated  above  street  level,  is 
illustrated  by  the  Reading  Terminal,  Philadel- 
phia, and  the  Saint  Lazare,  Paris. 

The  third  type,  namely,  through  stations  at 
street  level,  is  represented  by  the  Indianapolis 
Union  Station. 

The  fourth  type,  namely,  terminal  and 
through  stations  combined,  partly  elevated  or 
depressed,  the  Union  Terminal,  Washington, 
D.  C,  now  under  construction  (April  1904), 
and  the  Dresden  Station. 

The  Saint  Louis  Union  Station  is  one  of  the 
largest  in  the  world,  for  it  has  more  tracks  than 
any  —  30,  with  space  for  two  more  in  the  train 
shed,  though  not  so  many  trains  arrive  and  de- 
part as  with  some  other  stations.  Its  traffic, 
however,  is  very  important,  as  it  is  the  terminus 
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of  22  trunk  lines  and  the  trains  are  mostly 
through  trains — very  long  and  heavy.  The 
trains  approach  from  two  directions,  from  the 
east  over  the  two  bridges  that  span  the  Mis- 
sissippi River,  and  from  the  west  by  trunk  lines 
from  that  direction.  The  original  lay-out  of  the 
approach  tracks  had  serious  objections  and  rad- 
ical changes  are  now  being  made  to  improve 
the  entrance  to  the  station.        ^ 

Plate  I.  shows  the  new  approach  tracks,  in- 
creasing the  number  from  four  to  six.  It  will 
be  seen  that  these  approach  tracks  spread  out 
into  really  four  groups  upon  entering  the  im- 
mense train  shed.  _  The  plan  of  the  ground  floor 
of  the  station,  with  the  •^Midway*— concourse 
—  and  the  station  end  of  the  track,  is  shown  on 
Plate  II.  A  good  idea  of  the  interior  may  be 
had  from  Plate  III. —  showing  "The  Grand 
Hall.*  The  station  is  owned  by  *The  Terminal 
Railroad  Association  of  Saint  Louis."  The  roads 
using  it  form  the  proprietary  company.  The 
total  first  cost  was  $6,500,000  —  the. real  estate 
costing  $4,500,000,  and  the  buildings,  etc, 
$2,000,000.  The  cost  of  operation  during  the 
year   1898  was: 

Kental $337,507.40 

L,eas  revenue  from  privileges 103,536.51 

Net  rental   $233,980.89 

Actual  operating  expenses  and  maintenance.      396,636.44 

Total  annual  cost f  530>6i7.33 

The  average  charge  per  car  for  that  year 
-was  $1.58.  The  cost  is  apportioned  aqiong  the 
Toads  using  the  station  on  a  ^'wheelage'*  basis. 
This  word  must  not  be  understood  to  mean 
■wheels.  It  means  cars  (coaches),  and  the  charge 
is  on  the  basis  of  'equalized  cars,"  as  explained 
telow.  The  following  paragraph  from  the 
agreement  between  the  Association  and  the  vari- 
ous railways  occupying  the  station  will  show 
clearly  the  method  of  apportioning  the  cost: 

An  accurate  record  shall  be  kept  by  the  Terminal 
Companjr  of  all  passenger,  baggage,  mail,  express,  sleep- 
ing, dining  and  sivccial  cars,  in  and  out  of  the  said 
Union  Station  during  each  calendar  month,  and  said 
Railway  Company  shall  pay  said  Terminal  Company 
such  proportion  of  said  balance,  as  the  number  of  such 
cars  of  said  Railway  Company  in  and  out  of  the  said 
Station,  bears  to  the  whole  number  of  such  cars  in  and 
out  of  lines  using  said  Station  facilities  during  the 
month:  and  in  so  ascertaining  the  number  of  such  cars 
in  and  out.  cars  hauled  in  trains,  the  runs  of  which 
terminate  within  37  miles  of  said  Union  Station,  shall 
be  counted  as  one-third  part  of  a  car,  in  all  other  cases 
at  one  car. 

Frankfort-on-the-Main,  Germany. —  This  sta- 
tion is  owned  by  the  Prussian  government  and 
the  Hessian  Ludwigs  Railroad.  It  is  really  a 
street  level  station,  the  entire  area  in  front  and 
on  the  sides  having  been  raised  and  embellished 
with  grass  plots,  parks,  and  ample  approach  area. 
The  general  railroad  approach  differs  from  that 
at  Saint  Louis,  as  groups  of  tracks  come  into  it 
direct  In  order  to  prevent  grade  (level)  cross- 
ings, the  tracks  approaching  from  different  di- 
rections are  at  different  levels  for  some  little 
distance  frotn  the  station,  those  coming  in  from 
lateral  directions  passing  over  those  entering  di- 
rectly. The  train_  shed  is  very  large,  but  not 
equal  to  that  of  Saint  Louis,  being  551  feet  by  610 
feet  with  an  area  of  336,110  square  feet,  while  the 
Saint  Louis  train  shed  is  606  feet  by  700  feet,  with 
an  area  of  424<200  square  feet,  and  there  are  i8 
Vol.  I*— ij 


tracks  in  the  train  shed  at  Frankfort  Plate  IV. 
is  a  photographic  view  of  the  front  of  the  station, 
and  the  train  shed  is  seen  in  Plate  V.  The  lat- 
ter shows  clearly  the  three  great  steel  arches  and 
the  very  substantial  and  permanent  character  of 
the  wide  platforms.  The  platforms  of  all  large 
German  stations  are  generally  much  more  solid 
and  are  much  wider  than  is  often  found  in  the 
United  States. 

The  Reading  Terminal,  Philadelphia,  is  a 
characteristic  station  of  the  second  type,  ele- 
vated above  the  street.  The  train  shed  is  one 
single  metallic  arch,  three-pointed,  hinged  at 
the  crown  and  covering  the  entire  width  of  the 
tracks  and  platform,  the  width  at  springing  line 
being  260  feet  The  height  is  88  feet,  the  length 
502  feet  The  total  length  of  the  station,  in- 
cluding the  head  house,  is  663  feet  The  13 
tracks  starting  in  the  tram  shed  reduce  to  5,  350 
feet  from  it  About  1,650  feet  from  it  they 
separate  into  two  lines  of  two  tracks  each.  The 
terminal  yard  is  reached  over  an  elevated  struc- 
ture, the  plate  girders  bridging  the  street  or 
viaduct,  on  columns.  This  structure  is  half  a 
mile  long.  The  elevation  of  the  rails  is  about 
25  feet  above  the  street  level. 

The  station  proper  is  in  the  second  story  of 
the  head  house-;- the  ground  floor  being  used 
for  entrance,  waiting  rooms,  ticket  offices,  bag- 
gage rooms,  etc.  The  general  and  adminis- 
trative offices  are  above  the  second  story.  The 
ground  floor  under  the  train  shed  is  used  for  a 
large  market,  cold  storage,  and  a  refrigerating 
plant  The  operating  plant  of  the  station  is  also 
here.  The  main  waiting  room  on  the  second 
floor  is  very  lofty,  occupying  two  stories  in 
height  There  are  also  on  this  floor  the  dining, 
lunch  and  smoking  rooms. 

There  are  two  large  passenger  elevators  and 
a  broad  stairway.  Each  baggage  room  has  two 
elevators  (lifts)  for  baggage  trucks  to  the  train- 
shed  floor.  There  are  four  more  stories  for 
offices.  The  iloor  of  the  elevated  train  shed  is 
constructed  of  buckled  plates  carried  by  plate 
girders.  There  is  a  layer  of  cement  over  the 
plates  and  then  one  inch  of  Neuchatel  asphal- 
tum.  The  cross-ties  are  laid  in  asphalt  concrete, 
the  platforms  being  made  of  the  same  material. 
The  surface  oi  the  platforms  is  eight  inches 
above  the  rails.  Large  frames  of  heavy  ham- 
mered glass  are  built  into  the  platforms  to  help 
in  lighting  the  spaces  underneath. 

The  building  is  a  monumental  structure, 
Italian  renaissance  in  style,  the  exterior  faces  on 
the  streets  being  of  pink  granite  to  the  first 
story,  and  above  that  pink  brick  and  cream  terra 
cotta. 

Some  items  of  cost  may  be  of  interest  The 
head  house  cost  $36  per  square  foot  of  super- 
ficial area,  or  23.i_  cents  per  cubic  foot  of  con- 
tents. This  cost  is  for  construction  alone,  and 
does  not  include  heating,  lighting,  elevators,  wa- 
ter supply,  etc.  The  train  shed,  including  foun- 
dations and  apartments  underneath,  cost  $8.53 
per  square  foot  of  surface  covered.  Plates  VI. 
and  Via  show  respectively  the  ground  floor,  and 
section  of  train  shed  and  foundations. 

The  Saint  Lazare  Station  of  the  Western  RaiU 
way,  Paris,  is  an  example  of  a  terminal  station, 
partly  elevated  and  partly  at  street  level.  In 
front  of  the  station  the  rue  Saint  Lazare  is  con- 
siderably below  the  level  of  the  tracks,  but  on 
the  eastern  side  the  station  tracks  are  at  the  level 
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«{  rue  d' Amsterdam.  The  ground  still  rises  and 
the  rue  de  Londres  is  considerable  above  the 
level  of  the  approach  tracks  and  a  little  further 
on,  at  the  rue  Saint  Petersburg,  it  requires  a  car 
lift  of  about  31  feet  to  raise  the  express  freight 
from  the  track  level  to  the  street  There  are  31 
tracks  in  the  station  —  27  for  passenger  trains 
and  4  for  locomotives  and  other  station  serv- 
ice. About  a  quarter  of  a_  mile  from  the  station, 
the  tracks  converge  into  six  entrance  tracks  and 
pass  through  a  tunnel  about  1,000  feet  long,  and 
then  through  a  deep  cut.    Three  quarters  of  a 


In  front  of  the  station  and  connected  with 
it  by  _  a  covered  elevated  gallery,  is  the  Hotel 
Terminus,  owned  by  the  railway  company.  In 
the  interior  of  the  station,  reached  by  several 
broad  and  easy  stairways,  is  the  Grand  H9II 
*Pas  Perdus,*  630  feet  long  and  72  feet  wide, 
from  which  exits  lead  to  the  waiting  rooms  and 
offices,  etc.,  which  are  between  this  hall  and  the 
concourse.  The  baggage  after  being  raised  and 
registered,  is  raised  to  the  track  level  on  small 
trucks  by  means  of  movable  inclined  lifts  hauled 
up  by  endless  chains  worked  by  hydraulic  power. 
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Plate  VI. —  Ground  Floor,  Reading  Terminal,  Philadelphia. 


mile  from  the  station,  the  tracks  diverge  —  two 
to  the  west  and  four  to  the  west  of  north. 
Near  the  point  where  the  lines  separate,  there  is 
a  very  large  terminal  yard.  This  is  one  of  the 
best  equipped  stations  in  the  world.  All  parts 
of  it,  passenger  and  freight  stations,  shops,  round 
houses  and  yards  are  fully  supplied  with  hy- 
draulic and  electric  power  and  light.  It  has  1,200 
daily  arrivals  and  departures  of  trains.  Few  ex- 
ceed it  in  volume  of  traffic.  It  covers  27  acres. 
Of  the  various  signal  towers  one  commands  the 
three  gn'oups  of  entrance  tracks. 


(See  Plate  VIII.)    The  traverse  turntable   is 
shown  on  Plate  IX. 

The  Indianapolis  Union  Station  is  a  typical 
station  of  the  third  type,  *through''  at  street 
level.  Five  proprietary  railway  companies  united 
(in  1888)  their  properties  and  organized  this 
company.  Nine  other  railways  were  admitted 
later  as  tenants  with  equal  privileges  to  the  five, 
all  having  a  joint  use  of  the  station  as  well  as  of 
a  belt  line  railway.  The  main  building  is  an  im- 
posing and  commodious  structure,  devoted  al- 
most  exclusively  to   Union    Station    purposes. 
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I.  Front  View  of  Station.  Frankfort.  Germanv. 


z.  Train  Shed  of  F'rankfort  Station. 
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Adjoining  and  extending  past  the  head  house,  in 
each  direction,  and  open  at  both  ends  for 
through  tracks,  is  a  train  shed  740  feet  long 
and  200  feet  wide,  with  nine  passenger  and  two 
freight  tracks.  The  entire  station  cost  about 
$1,000,000.  The  operating  expenses  per  annum 
averaged  in  10  years — 1889-1898  —  $60,000  or 
23.7  cents  per  car.  The  annual  fixed  charges 
were  about  $52,000,  or  20.49  cents  per  car,  to 
which  should  be  added  $11,500  for  track  ex- 
penses, or  11.06  cents  per  car,  making  a  total  of 
about  $i23,500y  or  55.5  cents  per  car. 


with  hydraulic  and  electric  power  and  applU 
ances.  The  cost  of  the  station  with  freight  de- 
pots and  other  appurtenances,  was  $5,315,000. 

The  Union  Terminal,  iVashington,  D.  C, 
now  under  construction  (April,  1904)  is  a  good 
example  of  a  terminal  and  through  station  com- 
bined—  the  fourth  type.  It  is  partly  at  street 
level  and  partly  below  the  same.  The  six  rail- 
roads, four  from  the  south  and  two  from  the 
north,  have  thus  far  handled  their  passenger 
traffic  at  two  stations  at  a  considerable  distance 
from  each  other,  one  near  Pennsylvania  Ave- 


Flate  Via. —  Market  House,  Reading  Terminal,  Philadelphia. 


The  North  Station,  HanOver,  Germany,  is  an 
excellent  example  of  a  continental  through  sta- 
tion at  street  level.  Hanover  is  an  important 
city  of  Central  Germany  on  through  lines  from 
Frankfort  to  Hamburg  and  Bremen,  and  from 
Cologne  to  Berlin.  Four  important  roads  oc- 
cupy the  station.  The  general  plan  comprises  a 
commodious  head  house  566  feet  long  and  92 
feet  wide,  and,  back  of  it  and  attached  to  it,  a 
train  shed  of  about  the  same  length,  289  feet 
wide,  with  nine  tracks.    The  station  is  furnished 


nue  at  6th  Street  and  one  near  the  Capitol. 

The  new  station  is  to  be  near  the  Capitol. 
The  Philadelphia,  Wilmington  and  Baltimore 
Railroad  reaches  it  by  a  connection  with  its  main 
line  entering  Washington,  and  leaves  it  from  the 
low  level  by  means  of  a  double  track  tunnel 
passing  under  Capitol  Hill  near  the  Library  of 
Congress,  by  which  the  roads  from  the  south 
will  reach  the  station.  There  are  11  through 
tracks  at  the  low  level  and  18  terminal  stub 
ttacks  at  street  level  —  five  of  those  above  and 
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Plate  VII. —  Cross  Section  of  Train  Shed  Looking  South,  Reading  Terminal,  Philadelphia. 


the  same  number  below  will  be  used  for  bag- 
gage tracks.  Without  going  into  details,  certain 
interesting  features  should  be  referred  to.  (See 
Plate  X.) 

The  general  government  participates  in  the 
station  by  contributing  about  $4,600,000  toward 
the  elimination  of  grade  (level)  crossings  and 
towards  the  new  plaza.  It  is  estimated  that  the 
cost  of  the  entire  improvement  will  be  about 
$14,000,000. 

The  station  building  proper  is  about  620  feet 
long,  to  be  built  in  white  marble  and  granite. 
'The  three  entrance  arches  are  50  feet  high,  lead- 


ing into  a  vaulted  open  air  vestibule.  The  arches 
at  the  end  are  for  carriages,  one  arch  being  for 
the  use  of  government  officials,  and  leading  to 
a  suite  of  apartments  for  the  exclusive  use  of 
the  President  of  the  United  States  and  the 
guests  of  the  nation. 

Attention  is  called  to  the  very  large  size  of 
some  of  the  rooms.  The  general  waiting  room 
is  128  feet  by  236  feet  and  90  feet  high,  covered 
by  a  Roman  barrel-vaulted  roof.  The  con- 
course is  also  of  extraordinary  dimensions,  80 
feet  by  745  feet,  the  whole  width  on  both  sides 
of  the   separating   fence   being   130  feet     The 
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Flats  VIII. —  Inclined  Baggage  Carrier,  Saint  Lazare,  Paris. 
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INTERIOR  VIEWS  OF  STATION,  DRESDEN,  SAXONY.  ^  . 
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platforms  are  covered  by  umbrella  sheds, 
adapted  to  the  mild  climate  of  Washington. 
The  platforms  average  900  feet  long  and  21  feet 
wide,  made  of  concrete  laid  in  cinders,  and  faced 
with  one  inch  of  cement  Plate  XI.  shows  the 
umbrella  sheds. 

The  baggage  is  handled  in  the  basement, 
reached  by  two  driveways.  There  are  four 
baggage  subways,  two  longitudinal,  16  feet 
wide,  the  whole  length  of  the  building,  and  one 
transverse  60  feet  wide  at  the  station  end,  and 
one  at  the  outer  end  of  the  platforms  20  feet  to 
42  feet  wide.  H  Street,  80  feet  wide,  is  carried 
under  the  station,  and  K  Street,  also,  outside  of 
the  station. 

Other  interesting  provisions  are  an  invalid's 
room,  offices  of  a  resident  physician,  several 
mortuary  chambers,  dressing-rooms  with  bath, 
a  Turkish  bath  and  swimming  pool.  The 
northern  approach  is  on  a  masonry  viaduct 
crossing  over  all  streets.  There  are  eight  tracks 
upon  it. 

The  Waverley  Station,  Edinburgh,  Scotland, 
is  another  interesting  example  of  the  fourth 
type,  being  wholly  depressed,  and  partly  through 


of  tasteful  ornamentation  within  and  without. 
It  has  all  the  numerous  and  special  conveniences 
of  the  most  modern  United  States  stations,  and 
one  feature  not  often  found  in  this  country,  and 
that  is  abundant  station  service  —  porters,  wait- 
ers, etc.,  in  which  European  stations  are  gener- 
ally far  in  advance  of  stations  in  the  United 
States.  The  station  is  everywhere  brilliantly 
lighted  by  electricity  and  is  always  a  model  of 
cleanliness.  There  are  two  '  waiting-rooms  for 
first  and  second-class  passengers,  and  two  for 
third  and  fourth,  with  several  restaurants. 
There  is  a  police  station,  branch  post-office,  tele- 
graph, telephones,  a  physician  always  in  attend- 
ance, with  the  usual  other  facilities.  (See  Plate 
XII.) 

The  foregoing  descriptions  and  illustrations, 
and  the  tables  and  plates,  are  sufficient  to  give 
an  idea  of  the  facilities  in  the  United  States  and 
in  some  other  countries  where  large  numbers  of 
passengers  are  handled.  The  increase  of  pas- 
senger traffic  in  many  large  stations  has  com- 
pelled enlargement  of  facilities.  Old  stations, 
which  a  few  years  ago  were  considered  ample, 
are  now  under  reconstruction  to  avoid  either  the 


<■?*-'-  -'_-.,-,-.  .^ 


Plate  IX. —  Combined  Traverse  Turntable,  Saint  Lazare,  Paris. 


and  partly  terminal.  The  cost  of  its  construc- 
tion, including  property,  was  $7,500,000.  It  was 
recently  completed.  The  cost  of  operating  it  is 
about  $165,000  per  annum.  It  has  a  large  pas- 
senger traffic  —  630  daily  arrivals  and  departures 
of  trains  and  40  in  the  busiest  hour.  There  are 
four  approach  tracks  on  each  end  and  both  in 
tunnels.  Through  trains  can  pass  through  the 
station  on  each  side  on  two  through  tracks,  and 
there  are  8  platform  terminal  tracks  on  the  south 
end,  and  7  on  the  north  end.  In  general  phys- 
ical feature?  the  approaches  and  the  station  area 
are  somewhat  similar  to  those  of  the  proposed 
Pennsylvania  Railroad  station  in  New  York, 
reaching  it  from  under  the  Hudson  River  and 
the  Elast  River. 

The  Dresden  Station,  Oermany,  is  another 
European  station  of  the  fourth  type  worth 
noting.  It  has  six  terminal  tracks  at  street  level 
and  eight  through  tracks  above.  This  station, 
for  architecture  and  for  general  convenience, 
cannot  be  surpassed.  The  materials  of  construc- 
tion are  stone,  iron  and  glass  with  a  profusion 


congestion  and  inconvenience  in  the  station  or 
its  approaches,  or  to  eliminate  the  dangers  of 
level  crossings  of  railroad  tracks  or  streets. 

In  Chicago  the  Lake  Shore  and  Michigan 
Southern  Railroad  and  the  Rock  Island  and 
Pacific  Railroad  have  recently  entirely  rebuilt 
their  joint  station,  raising  their  tracks  15  feet 
above  the  street  level. 

In  Great  Britain  the  large  Caledonian  Rail- 
way station  in  Glasgow,  the  principal  terminal 
of  that  road  in  that  city,  is  being  greatly  en- 
larged and  improved. 

Waterloo  Station,  London,  one  of  the  largest 
in  the  world,  and  with  an  immense  traffic,  has 
been  found  to  be  inadequate  for  its  business  and 
is  being  wholly  rebuilt  on  an  entirely  different 
plan  from  the  old  station,  which  ..1  the  course  of 
years  had  grown  by  additions  which  had  de- 
stroyed entirely  the  unity  of  the  original  design. 

In  Paris  in  1900  it  was  found  necessary  to 
bring  the  Orleans  Railway  farther  into  the  city, 
and  an  approach  several  miles  in  length  was 
built  along  the  bank  of  the  Seine  below  the 
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Plate  X. —  Plan  at  Street  Level.  Union  Terminal,  Washington,  D.  C. 
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street  level  to  the  Qua!  d'Orsay  in  the  Exposi- 
tion grounds,  opposite  the  end  of  the  Alexander 
III.  bridge.  The  approach  and  the  station 
tracks  are  entirely  below  the  surface. 

The  new  Gare  de  Lyons,  the  great  terminal 
station  in  Paris  of  the  Paris,  Lyons  and  Medi- 
terranean Railway,  is  approaching  completion 
and  on  a  scale  far  beyond  that  of  the  former 
station;  in  fact,  the  old  station  is  entirely  done 
away  with. 

One  of  the  most  important  terminal  works 
now  under  way  in  the  world  is  the  reconstruc- 
tion of  the  Grand  Central  Station,  New  York. 
This  station  has  had  successive  enlargements 
from  time  to  time  in  the  past  to  endeavor 
to  meet  the  steadily  increasing  traffic,  and  it  was 
only  three  years  ago  that  very  extensive  interior 
changes   were   made    in    the   station,   throwing 


lach  und  Seeliger-Schenorl  und  Von  Seefeld, 
Hanover,  Germany. 

Union  Terminal,  Washington. — The  'Railroad 
Gazette,'  New  York,  4  Dec.  1903,  and  15  Jan. 
1904. 

Reading  Terminal,  Philadelphia. —  American 
Society  Civil  Engineers.  Vol.  XXXIV.,  August 
1895.  Joseph  M.  Wilson,  Member  American 
Society  Civil  Engineers. 

Union  Station,  Saint  Louis. —  'Saint  Louis 
Union  Station.'  By  the  National  Chemigraph 
Co.,  Saint  Louis,  Mo. ;  Journal  of  Association  of 
Engineering  Societies.  Vol.  XXXII.,  No.  i, 
January  1904;  also  Railroad  Gazette,  24  July 
1891 ;  'Proposed  Improvements  in  Saint  Louis 
'Terminals,'  by  A.  P.  Greensfelder,  member 
Engineers  Qub,  Saint  Louis,  Mo. 

South   Union  Station,  Boston,  Mass. —  Pro- 
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Plate  XI.— Cross  Section  of  Umbrella  Train  Shed,  showing  Clearance  Lines,  Union  Terminal,  Washington,  D.  C. 


the  three  waiting  rooms  which  previously  ex- 
isted, into  one  large  commodious  and  elegant 
room,  concourse,  etc.,  but  the  traffic  has  already 
outgrown  these  facilities.  The  company  wisely 
decided  to  adequately  prepare  for  its  business, 
but,  as  to  do  this  no  ordinary  modifications 
would  meet  the  requirements,  it  was  determined 
to  raze  the  present  station  to  the  ground  and 
build  a  new  one,  and  while  doing  this  to  make 
certain  other  radical  changes  to  meet  new  con- 
ditions and  connections.  The  plans  of  the  sta- 
tion and  other  facilities  are  not  sufficiently  ad- 
vanced for  description  at  the  present  time. 

Literature.— Cronrf  Central  Station,  New 
York.—  Railroad  Men.  Nov.  1903.  Vol.  XVII. 
No.  2.  'History  of  the  Grand  Central  Stations, 
New  York,'  by  Wm.  Stanton  Root. 

Hanover  Station,  Germany. —  <Der  Umbau 
dcs  Bahnhofes  Hannover,'  1886.    Herren  Dur- 


ceedings  American  Society  Civil  Engineers, 
Dec.  1899,  Vol.  XXV.,  No.  10,  by  George  B. 
Francis,  member  American  Society  Civil  Engi- 
neers; 'The  Boston  Terminal  Co.  Statistics 
1902.' 

L.  S.  &  R.  I.  Station,  Chicago.— ^R.  R.  Ga- 
zette,' New  York,  14  March  1902,  and  17  Jan. 
1903;  'Engineering  News,'  New  York,  6  Aug. 

1903. 

Grand  Central  Station,  Chicago. —  'Railway 
Review,*  Chicago,  20  Dec.  1890. 

Saint  Lasare,  Paris. —  'Railway  Review,* 
Chicago,  27  July  1889;  'Engineering,'  London, 
12  July  et  seq.  1889;  'Notice  sur  le  Materiel,  les 
Models  &  les  Dessins,  1889  Exposition.' 

Broad  Street  Station,  Philadelphia.— '■RaW- 
road  Gazette,'  9  June  1893. 

Saint  Paul  Union  Depot. —  'Report  on  Pro- 
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posed  improvements,'  by  Henry  M.  Sperry,  ii 
June  1901. 

Dresden  Station. — "Preisbewerbung  urn  das 
Empfangsgebaude  des  neuen  Hauptbahnhofs  in 
Dresden' ;  E.  A.  Seemann,  Leipsic  1893 ; 
Deutsche  Bau  Zeitung,  Vol.  XXVI.,  No.  97,  3 
Dec.  1892. 

Cologne  Station. — 'Vergleichender  Uberblick 
fiber  die  neueren  Umgestaltungen  der  grosseren 
preussischen  Bahnhofe,'  G.  E.  Griettefun,  Ber- 
lin, 1888. 

Frankfort  Station. — 'Die  Hauptbahnhofs- 
Anlagen  in  Frankfurt  a.  M.,'  by  M.  H.  Megele, 
and  'Das  Empfangsgebaude  des  Hauptbahn- 
hofs,' M.  H.  Eggert,  Berlin,  1892. 

E.   L.   CORTHELL, 

Civil  Engineer,  New  York. 
Railway  Postal  Cars,  Steel.  The  all-steel 
postal  car  was  first  used  by  the  Erie  Railroad. 
The  first  of  the  type  was  built  by  the  Standard 
Steel  Car  Company  of  Butler,  Pa.,  and  included 
in  the  exhibit  of  railway  appliances  incident  to 
the  International  Railway  Congress  at  Washing- 
ton, 4-13  May  1905.  It  was  also  exhibited  at 
Buffalo  on  31  May  1905,  at  Cleveland  on  2  June, 
and  at  Cincinnati  on  s  June.  The  final  exhibi- 
tion was  at  Chicago  on  7  June  1905,  the  car 
going  into  regular  service  that  date  on  the  Erie 
mail  route  between  Chicago  and  New  York. 


which  is  a  S-inch  air  space.  Then  is  a  layer 
of  steel  flooring  which  is  covered  with  a  cork 
and  cement  composition  J^-inch  thick,  and  over 
this  a  thin  maple  wooden  floor  runs  lengthwise 
with  the  car.  In  designing  the  car  particular 
attention  was  paid  to  strengthening  its  ends, 
thereby  obtaining  the  utmost  resistance  in  case 
of  collision. 

The  end  sills  are  of  pressed  steel  in  channel 
form  ^-inch  thick,  covered  by  ^-inch  steel 
plates  12  J4-'nches  wide  to  which  the  steel  floor- 
ing is  riveted.  The  end  plate  at  the  top  of  the 
car  is  of  ^-inch  steel,  10  inches  wide,  in  "L* 
shape  with  a  4-inch  flange.  The  end  uprights 
consist  of  two  door  posts,  two  end  posts  and 
two  intermediates.  All  are  made  of  angle  iron 
securely  riveted  to  the  floor  and  roof.  The  end 
construction  is  therefore  of  extraordinary 
strength. 

It  was  anticipated  that  the  car  would  move 
noisily  and  be  more  diflicult  to  heat  in  winter 
than  the  ordinary  car,  but  these  disadvantages 
have  been  largely  overcome  by  the  triple  floors, 
the  double  lining,  and  the  air  space.  The  in- 
terior furniture  conforms  to  that  of  the  ordinary 
standard  postal  car,  but  all  the  woodwork  has 
been  covered  with  fireproofing.  The  steam 
heat  is  provided  by  the  direct  system,  and  there 
is    also    a    Baker    heater    for    emergency    use. 


The  car  is  65  feet  long  and  weighs  114,440 
pounds,  less  than  15  per  cent,  more  than  the  65 
foot  wooden  postal  car  which  weighs  101,700 
pounds.  The  steel  underframe  is  designed  so 
that  the  weight  principally  rests  on  two  center 
sills.  These  sills  are  16  inches  apart  and  are 
made  of  ^-inch  steel  plate,  built  up  as  a  wedge 
shaped  box  girder,  with  a  maximum  depth  of 
22  inches  in  the  center  of  the  car  and  a  minimum 
depth  of  13  inches  at  each  end.  The  frame- 
work of  the  body  of  the  car  is  made  of  -ft-inch 
steel  plates,  the  roof  of  }^-inch  steel  plates,  all 
riveted  together  as  in  boiler  construction;  the 
door  and  window  frames  being  reinforced  by 
heavy  steel  plating.  The  interior  of  car  is  lined 
on  the  sides,  roofs,  and  ends  with  composition 
board  J^-inches  thick,  with  a  J4-'nch  layer  of 
hair  felt  against  the  steel  sides  and  2-inch  air 
space  between  hair  felt  and  composition  board. 
The  floor  of  the  car  is  of  -ft-inch  steel  plates 
securely  riveted  and  built  up  as  follows:  At 
the  bottom  a  wooden  deafening  floor  ^  inch 
thick  is  covered  with  a  layer  of  hair  felt  above 


Nineteen  acetylene  g^as  lights  from  a  plant  fur- 
nished by  the  Commercial  Acetylene  Company 
aggregate  a  total  of  712  candle  power,  in  con- 
trast with  the  4C0  candle  power  of  the  ordinary 
postal  car. 

The  steel  postal  car  was  the  conception  of 
Mr.  F.  D.  Underwood,  President  of  the  Erie 
Railroad,  and  was  adopted  on  that  line  to  add  to 
the  safety  of  the  United  States  mail  agents  and 
postal  clerks  whose  runs  are  over  the  Erie 
Railroad.  The  steel  car  has,  beyond  question,  a 
resistance  so  much  greater  than  that  of  the 
wooden  car  that  the  danger  of  telescoping  is 
practically  eliminated,  no  matter  how  great  the 
shock.  The  danger  of  fire  is  also  eliminated  in 
the  case  of  the  steel  car,  the  interior  being  nearly 
and  the  exterior  quite  fireproof.  Even  under 
the  most  strenuous  conditions  of  operation,  an 
impact  sufficient  to  buckle  or  crumple  the  steel 
postal  car  is  almost  beyond  imagination.  Even 
if  a  steel  car  were  to  buckle  because  of  the  great 
resistance,  the  crumpling  would  be  slow  and 
free    from    splinters   and   fire.    The   occupants 
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could  hardly  be  seriously  injured,  at  least  not 
from  the  causes  which,  in  the  wooden  cars,  are 
their  greatest  danger, — splinters,  fire,  and  scald- 
ing steam  from  the  locomotive. 

That  the  steel  postal  car  adds  largely  to  the 
safety  of  the  postal  clerks,  was  thoroughly 
demonstrated  in  the  accident  to  the  Erie  Rail- 
road train  No.  8,  one  mile  west  of  Burbank, 
Ohio,  on  23  July  1906.  This  steel  postal  car, 
number  699,  was  next  the  engine  and  the  train 
was  running  about  45  miles  an  hour  when  the 
derailment  occurred.  The  car  rolled  down  a 
ao-foot  embankment  and  turned  over  on  its  side, 
stopping  about  30  feet  from  the  track.  No  one 
of  the  three  occupants  was  seriously  injured, 
and  the  car  received  the  roughest  usage  with 
practically  no  damage. 

C.  S.  Sims, 
Assistant  to  President,  Erie  Railroad. 

Railway  Receiverships  and  Reorganiza- 
tions, It  would  scarcely  be  expected 
that  an  industrial  institution  of  such  magni- 
tude as  the  American  railway  system  could  de- 
velop within  the  comparatively  short  period  since 
the  year  1830  without  some  evidences  of  friction. 
The  promoters  of  railway  enterprises  have  not 
always  thoroughly  understood  the  conditions  of 
the  industry  nor  the  commercial  needs  and  pos- 
sibilities of  the  regions  served  by  their  lines; 
investors  in  railway  securities  have  sometimes 
been  too  greedy  of  large  and  immediate  gains 
and  too  reluctant  to  lay,  through  abstinence 
from  immediate  returns,  a  solid  foundation  for 
iuture  prosperity;  legislatures  have  too  fre- 
quently and  too  quickly  passed  from  the  ex- 
treme of  unduly  fostering  railway  construction 
to  that  of  drastic  anti-railway  enactments.  In 
consequence  of  these  and  many  other  miscon- 
ceptions and  mistakes  many  railway  corpora- 
tions have,  at  different  periods  in  their  history, 
been  unable  to  provide  during  times  of  extreme 
business  activity  and  prosperity  for  the  regu- 
lar recurrence  of  industrial  depression.  Earn- 
ings during  good  times  have  been  wholly  dis-' 
tributed  among  security-holders  and  no  surplus 
accumulated  for  the  period  of  relatively  bad 
times  certain  to  follow.  Even  the  normal  de- 
preciation of  the  property  has,  in  some  instances, 
been  underestimated  or  even  utterly  neglected, 
renewals  and  repairs  have  not  been  made  or  if 
made  they  have  been  charged  to  capital  and  not 


Passenger  miles 

Ton-miles 

YlA« 

Number 

Per  cent 

of 

previous 

year 

Number 

Per, 
cent  of 
pre- 
vious 
year 

1889.... 
1890.... 

1891.... 

1893.... 

;g:::; 

Jg:::: 
1899.... 
1900 — 
1901.... 
1903. . . . 

11,553.830,445 
11,847.785.617 
ia,844,243.88i 
13.362,898.299 
14,229,101,084 
14.289.445.893 
13,188,446,271 
13.049.007,233 
12.256,939,647 
13.379.930,004 
14.591.327.613 
10,039,007,217 
17.353.588,^44 
19.»89,937,620 

102.54 
108.41 

1X8* 
100.42 

85-30 
107.06 

93-93 
109-16 
109.05 
109.93 
108.30 
113.46 

68,727.223.146 
76.207,047,298 
81,073,784,121 
88.241.050.225 
93.588.111,833 
80,335,104,702 
85,227,515,891 
.95,328,360,278 
•95,139,022,225 
1-14.077.576.305 
123,667.257.153 
141.599.157.270 
147.077.136.040 
157.289,370,053 

lio.'sS 
106.39 
108.84 
106.06 

85.84 
106.09 
111.8s 

99.80 
119.91 
108.41 
114.50 
103.87 
106.94 

to  expenses,  where  they  belong.  Such  practices, 
supplemented  in  their  evil  consequences,  by  a 
good  deal  of  positively  vicious  restrictive  legis- 
lation, could  lead  to  but  one  result,  and  that 
the  bankruptcy  of  the  corporations  chiefly  suf- 
fering from  them.  Indeed  a  study  of  the  rapid 
changes  in  traffic  conditions  during  successive 
years  shows  that  even  the  wisest  management 
might  well  have  been  perplexed  as  to  how  best 
to  prepare  for  the  exceedingly  uncertain  future. 
The  statement  at  the  foot  of  preceding  column 
shows  the  aggregate  transportation  performed 
by  the  railways  of  the  United  States  during  each 
fiscal  year  from  1889  to  1902  inclusive,  as 
measured  in  passenger  miles  and  freight  ton- 
miles. 

It  must  be  perfectly  obvious  that  unless  such 
heavy  decreases  in  traffic  as  occurred  after  1893 
could  be  offset  by  advances  in  charges  sufficient 
to  prevent  corresponding  decreases  in  revenue 
and  if  they  had  not  been  forestalled  by  the  accu- 
mulation of  a  surplus  during  more  prosperous 
times,  the  consequences  must  involve  reductions 
in  the  payments  to  security  holders.  This  is 
precisely  what  occurred  and  in  the  case  of  those 
companies  whose  earnings  during  the  more  pros- 
perous period  *had  barely  sufficed  to  meet  in- 
terest charges,  leaving  nothing  for  dividends  to 
stockholders,  the  reduced  ability  to  pay  interest 
on  bonds  frequently  led  to  insolvency  and  the 
appointment  of  receivers.  It  should  be  observed, 
in  passing,  that  in  spite  of  the  15  per  cent 
reduction  in  the  volume  of  passenger  traffic  be- 
tween 1894  and  1895  the  average  revenue  per 
passenger  per  mile  increased  barely  one  half  of 
one  mill  and  that  while  the  volume  of  freight 
traffic  decreased  over  14  per  cent  between 
1893  and  1894  there  was  an  actual  decrease  in 
the  average  receipts  per  ton  per  mile.  Although 
the  volume  of  freight  business  done  in  1893  was 
not  again  equaled  until  1898,  each  successive 
year  from  1893  to  1899  shows  a  reduction  in 
the  average  ton-mile  receipts,  the  aggregate  de- 
crease being  1.54  mills,  equal,  on  the  basis  of 
the  business  of  1893,  to  $144,125,692.  The  fol- 
lowing table,  showing  the  par  value  of  the  rail- 
way stocks  and  bonds,  which  received  no  re- 
turn in  dividends  or  interest,  during  the  years 
named,  indicates  the  exceeding  vulnerability  of 
railway  corporations  in  the  face  of  decreasing 
traffic  and  revenue: 


Stocks, 
receiving  no  dividends 

Bonds,' 
receiving    no    interest 

Year 

Par  value 

Percent 
of  total 

Par  value 

Per  cent 
of  toul 

1889 
1890 
1891 
1892 
1893 
1894 

1897 
1898 
1899 
1900 
1901 
1903 

$3,631,439,793 
2,811,526,553 
2,654.258,391 
3,807,403,336 
3,859.334.573 
3,066,150,094 
3.475.640.203 
3.667.503,194 
3,761,092,277 
3,570,155.239 
3.275.509,181 
3,176,609,698 
3,828,991,025 
2,686,556,614 

61.67 
63-76 
59-64 
*6o.6o 
61.24 
63-43 
70.06 
70.17 
70.10 
66.26 
59-39 
54-34 
48.73 
44-60 

$775,851,795 

473.925,526 
777.719.430 
743.015,132 
914,757.607 
890,561,460 
860,559,442 
867,950,840 
853,402,622 
573.410,746 
378,937,806 
361,905,303 
394,175,343 

18.19 

9-90 
1550 
14.39 
17.39 
16.71 
16.36 

*  Exclusive  of  equipment  trust  obligations. 

When  railway  companies  are  unable  to  pay 
the  interest  on  mortgage  bonds  it  is  the  prac- 
tice for  the   trustees   under  the  mortgage,   or 
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other  parties  in  interest,  to  apply  to  a  court  of 
competent  jurisdiction  for  a  receiver  to  manage 
the  property  in  the  interest  of  the  bondholders. 
Such  receiverships  are  not  always  unfriendly  to 
the  management  in  whose  charge  the  corpora- 
tion became  insolvent.  Indeed  "friendly*  re- 
ceiverships instituted  for  the  purpose  of  per- 
petuating the  existing  management  and  its  poli- 
cies in  spite  of  its  inability  to  pay  interest,  and 
to  relieve  the  property  of  the  burden  of  such 
payments  in  order  that  it  need  not  be  suffered 
unduly  to  deteriorate  on  account  of  the  impos- 
sibijity  of  meeting  both  interest  and  the  cost  of 
ordinary  repairs  and  replacements  out  of  reve- 
nue, have  been  frequent.  So  liberal  has  been 
the  policy  of  some  courts  in  this  respect  that 
the  device  of  operation  through  receivers  has 
even  been  found  a  convenient  means  of  provid- 
ing for  the  rehabilitation  of  properties  that  have 
been  permitted  to  run  down  in  order  to  keep  up 
interest  and,  in  some  cases,  dividend  payments. 
The  utility  of  this  device  is  enhanced  by  the  priv- 
ilege, frequently  allowed,  of  raising  funds  for  re- 
pairs and  even  for  necessary  improvements  by 
issuing  "receiver's  certificates,"  which  are  obliga- 
tions having  priority  over  everything  except 
wages.  The  extent  of  the  American  railway 
mileage  in  the  control  of  receivers  has  at  times 
been  appalling,  but  it  is  now  very  much  reduced. 


Total  mile- 
age in  the 

United 
States 

In  the  control  of  receivers 

Year 

Mileage 

Per  cent 
of  total 

Number 
of  roads 

»894 

Illi:::::: 

111?::;::: 

1899 

1900 

i90i 

>903 

178,709 
180,657 
182,777 
.84,428 
186,396 
189,295 
193.346 
197,237 

202,472 

40,819 
37,856 

18,863 
12,745 
9.853 
4.178 
2,497 
1,475 

22.84 

30.95 

16.67 

10.23 

6.84 

5.31 

3.16 
1.27 
•73 

193 
169 

'Si 
138 

94 

71 

52 

45 

27 

The  preceding  table  shows  the  total  railway 
mileage  of  the  country,  and  the  number  of  rail- 
ways with  their  mileage,  in  the  hands  of  receiv- 
ers on  30  June  of  each  year  from  1894  to  1902, 
inclusive. 

Nothing  could  be  more  significant  of  the  in- 
creased prosperity  of  the  American  railway  sys- 
tem, which  has  accompanied  the  general  revival 
of  business  that  has  followed  the  depression  of 
1893-6,  than  the  decrease  shown  by  the  fore- 
going, in  the  proportion  of  the  railroad  mile- 
age of  the  country  controlled  by  receivers  from 
nearly  one  quarter  of  the  whole  in  1894  to  '^ss 
than  three  quarters  of  one  per  cent  eight 
years  thereafter.  The  release  of  railway  prop- 
erty from  the  control  of  receivers  is  commonly 
accompanied  by  a  "reorganization"  or  readjust- 
ment of  its  capitalization,  and  this  may  be 
secured  with  or  without  foreclosure.  When  re- 
organization is  accomplished  without  a  fore- 
closure of  any  of  the  mortgages  standing  against 
the  property,  it  is  by  agreement  among  the 
owners  of  its  various  grades  of  securities.  For 
the  purpose  of  effecting  a  reorganization  it  is 
the  practice  to  appoint  committees  representing 
the  holders  of  the  bonds  or  of  the  bonds  and 
stocks,  if  it  is  thought  practicable  to  permit  the 
latter  to  participate  in  the  reorganization.  These 
committees  devise  reorganization  plans  which 
usually  involve  the  surrender  of  some  or  all  of 
the  old  securities  and  the  acceptance  in  exchange 
of  new  securities  bearing  lower  rates  of  interest 
or  having  a  less  absolute  claim  to  regular  re- 
turns or  occasionally,  of  a  lower  aggregate  par 
value.  In  several  reorganizations  tbe  stock- 
holders have  been  compelled  to  meet  assess- 
ments on  penalty  of  forfeiture  of  interest  and 
in  a  few  cases  even  owners  of  bonds  have  bea» 
assessed.  When  the  holders  of  all  grades  of 
securities  can  be  permitted  to  share  in  the  re- 
organization and  divergent  interests  can  be 
reconciled  so  as  to  obtain  an  agreement,  a  fore- 
closure is  unnecessary.    It  has  frequently  hap- 


NUMBER  OF 

RAILWAY  CORPORATIONS  IN   HANDS  OF  RECEIVERS,  1876  TO  I903. 

Receivers  appointed 

Sold  under  foreclosure 

Yuk 

Number 
of  roads 

Mileage 

Par  value  of 
stocks  and  bonds 

Number 
of  roads 

Mileage 

Par  value  of 
stocks  and    bonds 

1876 

51 

27 
13 

«3 
5 

12 
II 
37 
44 
13 
9 

32 
23 
36 
36 
36 

It 
31 

it 
18 
10 
16 

4 
5 
9 

6,662 

3,637 

2,320 

1,102 

885 

no 

912 

1,990 

11,038 

8,386 

1,79? 

.     1,046 

3.270 

3.803 

2,963 

2,159 

10,508 

29,340 

7,025 

4,089 

5,441 

2)069 
1,019 
1,165 

229 

$467,000,000 
220,294,000 

92,385,000 

39,367,000 

140,265,000 

3,742,000 

39,074.000 
108,470,000 
714.755,000 
385,460,000 

70,346,000 

90,318,000 
186,814,000 

99,664,000 
105,007,000 

84,479,000 
357,692,000 
1,781,046,000 
395.791.000 
369.075.000 
275.597.000 

92.909,000 
138,701.000 

52.283,000 

78,234.000 
1,627,000 
5,835,000 

18,823,000 

30 

li 

31 

f? 
18 
IS 
22 
45 
31 
19 
25 
29 

21 
38 

25 
42 

|8 
42 
47 
32 

?l 
18 
13 

3,840 
3,87s 
3,906 
4,909 
3,775 
2,617 

867 
1.354 

710 

5,478 
1,596 
2,930 
3.825 

3,223 

1,922 

1,613 

5.643 

12.831 

13.730 
6,67s 
6,054 
4.294 

3,477 

1.139 

693 

555 

$217,848,000 
198,984,000 
311,631,000 
243,288,000 
263,882,000 
137.923,000 
65,426,000 

1877 

187I:::::::::.. 

im.y.'.:y.'.y.'. 

1881 

1882 

1883 

1884 

23,504,000 

278,394,000 

374,109,000 

328,181,000 

64,555,000 

137,815,000 

182.495,000 

169,069,000 

95,898,000 

79,924,000 

318,999.000 

761.791,000 

1,150,377.000 

Si7,68o,oo< 

252,910,00a 

367,534,000 

190,374.000 

85,808,000 

39,885,000 

15,885,000 

1885 

1886 

1887 

1888 

1880 

1801 

1802 

IEqa 

180s 

ilis::::::::::: 

1807 

1898::::::::::: 

1899 

1900 

1902 
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pened,  however,  that  the  lower  grades  of  securi- 
ties have  had  to  be  excluded  from  participation, 
and  in  these  cases  their  rights  must  be  "fore- 
dosed*  by  appropriate  legal  proceedings  culmin- 
ating in  sale  "under  the  hammer.*  The  state- 
ment on  preceding  page  (compiled  by  the  *  Rail- 
way Age*)  shows,  for  each  of  the  years  from 
i87i5  to  1903,  inclusive,  the  number  of  railway 
corporations  for  which  receivers  were  appointed, 
with  their  mileage  and  the  aggregate  par  value 
of  their  stocks  and  bonds.  Similar  data  are  also 
given  concerning  the  railways  sold  at  foreclosure 
sales. 

While  it  is  not  probable  that  railway  cor- 
porations will  hereafter  escape  entirely  from 
the  misfortunes  and  mistakes  which  result  in- 
evitably in  insolvency,  it  is  gratifying  to  note 
evidences  of  greater  wisdom  in  financial  man- 
agement and  to  record  the  impression  which  ap- 
pears wholly  justified  by  the  facts,  that  the  rec- 
ord of  insolvency  shown  for  the  worst  years  of 
the  last  great  depression  will  never  again  be 
equaled  in  the  railroad  field. 

H.  T.  Newcomb, 
Author  of  ^Railway  Economics^ 

Railway  Rolling  Stock.  Between  the 
earliest  days  in  the  history  of  railways  when 
everything  was  in  the  most  primitive  condition, 
and  the  immense  developments  of  traffic  of  re- 
cent years,  there  has  been  a  steady  progress 
while  railroad  students  have  applied  themselves 
10  the  solution  of  the  problem  how  the  increas- 
ing traffic  could  be  handled  most  expeditiously 
and  at  the  same  time  economically.  One  of  the 
most  potent  suggestions  toward  the  reduction 
of  working  expenses  is  that  the  rolling  stock 
shall  have  greater  capacity  in  order  to  reduce 
the  proportion  of  dead  weight  carried.  As  a 
result  of  this,  rails  have  to  be  made  heavier, 
roadbed  more  durable,  and  everything  enter- 
ing into  railroad  construction  more  costly.  A 
freight  carload  not  long  since  was  12  tons,  while 
maximum  carloads  now  reach,  for  certain  com- 
modities, such  as  coal,  60  to  100  tons,  and  from 
40  to  60  tons  for  ordinary  commercial  freight 
Locomotives  have  increased  in  weight  from 
50,000  pounds  to  300,000  to  400,000  pounds,  and 
tile  limit  is  not  yet  reached.  We  are  taking  up 
rails  weighing  50  to  60  pounds  to  the  yard  and 
are  putting  down  rails  ranging  from  80  to  100 
pounds.  We  are  getting  away  from  bridges 
which  were  built  to  endure  a  live  maximum 
load  of  3,500  pounds  per  lineal  foot,  and  are 
building  bridges  designed  for  live  loads  of  7,000 
pounds  and  more  per  lineal  foot,  and  as  a  conse- 
quence, couplings  and  drawbars  have  to  be 
stronger  and  heavier. 

Railroads  are  constuning  constantly  increas- 
ing tonnages  of  iron  and  steel  in  proportion  to 
their  mileage,  and  this  tendency  will  surely  con- 
tinue until  the  highest  factor  of  efficiency  and 
consequently  the  lowest  possible  ton-mile  cost 
of  haulage  is  reached.  It  is  not  merely  a  mat- 
ter of  replacing  rails  and  bridges,  locomotives, 
and  cars  with  heavier  ones  when  the  old  ones 
are  worn  out,  but  it  is  more  frequently  a  case 
of  discarding  the  old  for  the  new  before  the 
old  equipment  has  seen  half  the  years  of  its 
intended  service.  Freight  cars  cannot  be  made 
much  longer  or  wider  than  the  present  maxi- 
mum as  long  as  existing  curves  have  to  be 
negotiated,  but  they  may  be  made  higher,  be- 


cause the  almost  universal  use  of  the  air  brake 
no  longer  makes  it  necessary  to  allow  for  the 
brakeman  between  the  car  roof  and  the  over- 
head bridge  or  viaduct.  Their  carrying  capacity 
is  also  being  augmented  by  the  substitution  of 
steel  for  wood. 

Changing  railroad  conditions  make  it  difficult 
to  estimate  the  life  of  locomotives,  and  of  pas- 
senger and  freight  cars.  There  are  many  pas- 
senger coaches  in  use  to-day  which  were  built 
30  or  more  years  ago  and  are  still  in  good  con- 
dition, if  not  modern  in  appearance.  The  cars 
that  were  lightly  built  25  years  ago  have  no 
business  in  modern  heavy  trains.  On  short 
branch  roads  they  serve  their  purpose.  The 
custom  now  is  to  build  with  steel  underframing 
like  the  Pullmans,  so  that  it  is  almost  impossible 
to  injure  them  in  a  wreck. 

The  box  car's  life  is  shortest  of  all  rolling 
stock,  and  this  is  owing  largely  to  the  changes 
in  construction.  The  capacity  of  cars  has  in- 
creased from  40,000  to  80,000  or  100,000  pounds 
each,  and  usage  is  rougher.  The  use  of  the 
air  brake  has  helped  g)  preserve  them,  but  it  is 
hard  service  at  the  best  in  the  present-day  long, 
heavy  trains.  There  are  many  box  cars  run- 
ning, however,  which  have  seen  more  than  25 
years  of  service,  and  their  life  might  be  averaged 
at  20  years.  There  is  no  reason  why  the  steel 
gondolas  should  not  last  30  years  or  more,  as 
there  is  less  likelihood  of  their  wearing  out. 
Wher  o.  box,  freight,  or  passenger  car  serves  its 
time,  there  is  little  to  be  scrapped.  The  trucks 
and  rods  are  taken  out  and  the  wooden  portion 
is  burned  or  used  for  some  purpose,  such  as 
toolhouses  along  the  line. 

Car  equipment  is  not  always  discarded  be- 
cause worn  out,  but  it  may  be  out  of  style,  or 
of  too  small  capacity.  One  of  the  results  con- 
stantly sought  by  railroad  management  is  the  re- 
duction of  hauling  expense  per  ton  per  mile,  and 
no  road  at  this  time  thinks  of  a  box  car  of  less 
capacity  than  60,000  pounds,  and  80,000  or 
100,000  is  preferred.  Monster  locomotives  and 
long  trains  of  mammoth  cars  carry  an  im- 
mensely larger  quantity  of  freight  over  the  road 
in  less  time  than  formerly. 

At  a  recent  inventory  it  was  found  that  there 
were  in  the  service  of  the  railways  in  the  United 
States  44,871  locomotives  classified  as  follows: 
Passenger,  10,870;  freight,  25,944;  switching, 
8,057.  The  total  number  of  cars  of  all  classes 
was  1,803,389,  assigned  as  follows :  To  the  pas- 
senger service,  48,140  cars;  to  the  freight 
service,  1,693,782  cars,  the  remaining  61,467  cars 
being  those  employed  directly  by  the  railways  in 
their  own  service.  Cars  used  by  the  railways 
that  were  owned  by  private  companies  and  firms 
are  not  included  in  this  statement  The  average 
number  of  locomotives  per  1,000  miles  of  line 
was  219.  The  average  number  of  cars  per  1,000 
miles  of  line  was  9,540.  The  number  of  pas- 
seneer  miles  per  passenger  locomotive  was 
2,078.786.  The  number  of  ton  miles  per  freight 
locomotive  was  7,007,942.  The  aggregate  plum- 
ber of  locomotives  and  cars  in  the  service  of 
the  railways  was  1.848,260.  Of  this  number 
1,402,259  were  fitted  with  train  brakes,  and 
1.786,558  were  fitted  with  automatic  couplers. 
Practically  all  locomotives  and  cars  in  passenger 
service  had  train  brakes,  and  of  the  10,870  loco- 
motives in  that  service  10,210  were  fitted  with 
automatic   couplers.     With    respect   to   freight 
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equipment  most  of  the  freight 'locomotives  had 
train  brakes,  and  98  per  cent,  of  them  auto- 
matic couplers. 

Locomotive  building  in  the  United  States 
has  reached  that  stage  in  its  development  when 
merely  increasing  the  weight  and  size  of  loco- 
motives for  the  railways  to  meet  increasing 
weights  of  trains  and  severity  of  service  does 
not  suffice.  It  appears  evident  that  to  increase 
capacity,  improve  economy,  and  at  the  same  time 
reduce  injury  to  track  a  new  development  is 
needed.  Already  in  Europe  limits  of  size  and 
weight  in  locomotives  have  been  reached,  and 
to  meet  analogous  conditions  in  those  countries 
the  four-cylinder  balanced  compound  locomotive 
has  been  developed  into  remarkably  successful 
practice,  especially  in  the  principles  of  the  de 
Glehn  compound.  To  advance  American  prac- 
tice by  adapting  to  our  conditions  these  prin- 
ciples, which  have_  brought  such  advantageous 
results  to  European  railways,  is  the  object  of 
the  American  Locomotive  Company  in  its  Cole 
four-cylinder  balanced  compound  locomotive. 
It  employs  the  principle  t)f  subdivided  power ; 
two  of  the  cylinders  (the  high  pressure  be- 
tween the  frames)  drive  the  forward  or  crank 
axle,  and  the  others  (the  low  pressure,  outside 
of  the  frames)  drive  the  second  driving  axle. 
In  order  to  secure  a  good  length  for  connect- 
ing rods  without  lengthening  the  boiler,  the 
high-pressure  cylinders  are  located  in  advance 
of  their  usual  position.  Special  stress  is  laid  on 
perfect  balancing  and  the  elimination  of  the 
usual  unbalanced  vertical  component  of  the 
counter  balance  stresses,  as  a  means  for  increas- 
ing capacity,  improving  economy  of  operation, 
and  maintenance  and  promoting  good  condition 
of  the  track. 

The  question  of  properly  loading  locomotives 
has  long  since  passed  the  theoretical  stage,  and 
it  is  now  imperative  to  provide  some  practical 
and  accurate  method  for  obtaining  the  most 
economical  results  from  operation.  The  putting 
of  I2.T  per  cent,  on  one  train  and  75  per  cent,  on 
another  is  not  economical  or  in  line  with  good 
practice,  even  though  the  average  is  100  per 
cent.  This  condition  e.xists  on  a  majority  of 
roads  that  do  not  provide  for  equating  the  ton- 
nage of  cars  of  different  gross  weight,  and  when 
engines  are  not  properly  rated.  Some  roads, 
when  rating  locomotives,  take  a  given  tonnage, 
say  2,000  gross  tons,  if  in  65  cars,  and  the 
engine  used  its  maximum  power  to  haul  it 
within  the  time  allowed,  that  then  becomes  its 
rating.  Now,  when  that  same  locomotive  has 
2,000  gross  tons  in  30,  40,  or  50  cars,  it  is  per- 
mitted to  move  over  the  road  light  loaded  from 
10  per  cent,  to  35  per  cent,  and  in  most  cases 
is  a  net  loss  to  the  road  so  operating.  It  is 
impossible  to  build  up  all  trains  of  equal  average 
■weight  of  cars ;  it  is  also  impracticable  to  at  all 
times  place  the  heavy  loads  next  to  the  engine, 
hence  proper  allowance  must  be  made  for  each 
weight  of  car  and  its  location  in  the  train.  The 
use  of  block  signals  has  made  it  even  more  im- 
perative that  locomotives  be  not  overloaded,  for 
the  reason  that  overloaded  trains  invariably 
stall  on  heavy  grades,  which,  in  turn,  blocks 
trains  following  it  on  the  same  grade  where 
thev  should  have  the  benefit  of  momentum  to 
assist  them,  but  when  stopped  they  frequently 
are  unable  to  again  get  their  train  in  motion, 
resulting  in  being  obliged  to  double  the  hill, 


delaying  themselves,  and  possibly  trains  of  a 
superior  class. 

It  is  well  understood  that  the  punishment 
inflicted  upon  cars  and  lading  by  current  con- 
ditions in  handling  heavy-capacity  cars  in  long 
trains  with  modern  locomotives  is  a  source  of 
heavy  loss,  both  in  actual  expenditure  of  money 
to  make  repairs  and  pay  damages  and  in  time 
lost  by  cars  out  of  service.  The  real  cause  of 
this  trouble  was  not  so  clear,  however,  until  a 
dynamometer  car  was  provided,  capable  of 
measuring  the  shocks  and  strains  incidental  to 
handling  modem  traffic.  The  recent  West 
Seneca  tests  are  in  themselves  sufficient  to  show 
the  magnitude  of  these  strains  and  the  total 
inadequacy  of  existing  spring  gear  to  protect 
them,  while  the  great  capacity  of  the  Westing- 
house  friction  gear  and  the  peculiar  nature  of 
the  resistance  employed,  which  enables  it  to 
absorb  and  dissipate  serious  shocks,  is  well  illus- 
trated. 

It  will  be  conceded  that,  directly  and  indi- 
rectly, the  most  vulnerable  feature  in  the  brake 
equipment  of  to-day  is  the  hose  connection,  due 
to  the  fact  that  while  designed  to  be  uncouplei 
as  well  as  coupled  by  hand,  it  is  the  pernicioui 
but  inevitable  practice  to  pull  them  apart,  thus 
injuring  and  ultimately  destroying  the  hose,  not 
to  mention  damage  done  to  piping  and  conse- 
quent loss  by  leakage.  Reliable  statistics  show 
that  the  automatic  air  coupler  reduces  cost  of 
air-brake  hose  maintenance  more  than  50  per 
cent.,  while  the  savine  in  time  required  in  mak- 
ing up  or  shifting  trains  is  very  great  The 
beneficial  effect  of  this  saving  in  crowded  yards 
can  hardly  be  estimated.  Another  time-savii^ 
appliance  which  is  rapidly  coming  into  use  is 
the  automatic  brake  slack  adjuster.  The  ad- 
justment of  piston  travel  by  hand  is  at  best  a 
slow  process,  and  the  results  are  generally  un- 
satisfactory from  the  standpoint  of  economy  in 
the  wear  of  brake  shoes,  while  the  inequality  of 
piston  travel  resulting  therefrom  produces  an 
unevenness  of  braking  effect  in  handling  trains- 
that  might  well  be  avoided.  The  automatic  ad- 
juster is  a  cheap  and  efficient  remedy  for  these 
troubles. 

The  use  of  electric  locomotives  is  becoming 
more  extensive.  For  many  different  varieties  of 
ser\'ice  they  present  features  of  economy,  con- 
venience, and  safety  that  are  rapidly  bringing 
them  into  general  favor.  For  mine  haulage, 
electricity  is  by  far  the  most  convenient,  flexible, 
and  economical  form  of  motive  power.  For 
light  service  on  short  railroads,  for  suburban 
freight  and  passenger  traffic,  for  yard  and  tun- 
nel service,  for  industrial  haulage,  power- 
houses, lumber  yards,  and  plantations,  it  pos- 
sesses many  important  advantages  over  steam. 
Hugh  T.  Downing, 

Mechanical  Engineer. 

Railway  Round-Houses.  The  development 
of  the  steam  railroad  engine-house  or  round- 
house, as  it  is  more  commonly  called,  is  co- 
incident with  the  development  of  the  railroad- 
It  was  sufficient,  in  the  earlier  days,  to  provide  a 
house  more  as  a  protection  from  the  weather 
than  as  a  shop  fitted  with  studied  appliances  for 
quickly  and  economically  making  locomotive  re- 
pairs and  attending  to  the  regular  routine  work. 
As  the  development  of  the  railroad  called  for 
specialists  in  its  various  branches,  the  round- 
house demanded  its  share  of  careful  engir.eeriiig' 
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to  obtain  the  desired  result  of  having  each  in- 
stallation and  its  accessories  arranged  to  best 
suit  the  local  conditions. 

The  general  principles  which  govern  the  plan- 
ning of  a  round-house  lay-out  are :  proximity  to 
the  car-yards j  unobstructed  connecting  tracks; 
independent  incoming  and  outgoing  tracks; 
facilities  on  either  or  both  of  these  tracks  for 
supplying  the  locomotive  with  coal,  sand,  and 
water;  facilities  on  the  incoming  track  for  tak- 
ing care  of  ashes  and  clinkers;  storage-room 
for  the  maximum  number  of  incoming  enpnes ; 
and  cross-over  or  auxiliary  tracks  to  allow 
flexibility  in  handling  any  one  engine  as  received 
on  the  incoming  track  in  preference  to  others  or 
to  minimize  the  chances  of  a  blockade  due  to 
accidents. 

Construction. — Most  engine-houses  are  round, 
hence  the  commonly  used  term.  Pivoted  at  the 
centre  of  the  house  and  usually  in  an  open  pit 
is  the  turntable.  In  regions  of  heavy  snowfall 
this  pit  is  often  covered.  Radiating  from  this 
centre  are  the  tracks  which  enter  the  stalls  of 
the  house  and  also  the  incoming  and  outgoing 
tracks.  The  inner  and  outer  walls  of  the  house 
are,  in  their  relation  to  each  other,  concentric 
polygons,  with  their  diameters  coincident.  The 
diameter  of  the  house  is  large  or  small  accord- 
ing to  the  number  of  stalls  that  are  desired  in 
the  completed  circle,  the  inner  circle  being  pro- 
portioned so  that  the  door  openings  will  be  wide 
«nough  to  amply  clear  the  widest  locomotive. 
General  practice  is  to  make  these  doorways  12 
feet  wide  and  at  least  16  feet  high  in  the  clear 
opening.  The  distance  from  the  inner  wall  to 
the  outer  wall  for  new  houses  is  seldom  made 
less  than  80  feet  and  in  many  cases  much  more. 
Figuring  for  the  longest  locomotive  to  be 
handled,  a  sufficient  space  is  left  between  the 
walls  of  the  building  and  the  ends  of  the  loco- 
motive to  pass  around  the  house  and  do  the 
necessary  trucking. 

There  are  several  prominent  instances  where 
rectangular  and  other  special  shaped  engrine- 
houses  have  been  constructed.  This  plan  ;s 
adopted  either  as  an  expedient  to  use  to  the  best 
advantage  all  of  a  valuable  piece  of  property  or 
to  have  the  building  fit  harmoniously  into  the 
general  arrangement  of  other  shops  around  it. 
Instead  of  being  served  by  a  turntable  these 
houses  make  use  of  a  transfer  table  or  a  set  of 
fan-shaped  tracks.  For  turning  the  locomotives 
a  "  Y  "  or  a  turntable  is  added. 

In  arranging  the  stalls  of  a  round-house,  care 
is  taken  to  have  opposite  tracks  match  across 
the  table.  This  little  detail  is  of  the  greatest 
benefit  in  the  operation  of  the  house  because 
it  permits  the  handling  of  a  dead  locomotive  by 
other  locomotives  under  steam.  If  the  tracks 
do  not  match,  this  cannot  be  done  and  much 
time  is  lost  in  moving  the  engine  by  hand. 

Some  sort  of  power  device  is  generally  used 
fcr  turning  the  table.  Electricity,  compressed 
air,  steam,  and  gasoline  are  employed  according 
to  the  local  conditions.  When  electric  current 
can  be  depended  upon  at  all  hours  of  the  day 
and  night  it  is  usually  selected.  Gasoline  engines 
are  preferable  when  an  independent  equipment 
is  necessary.  G>mpressed  air  and  steam  can  be 
used  to  advantage  but  they  are  not  as  satis- 
factory. 

Situated  between  the  rails  of  the  tracks  in 
the  house  are  the  pits.    These  pits  are  for  use 


in  getting  at  all  parts  of  the  running  gear  of  the 
locomotive.  They  are  made  long  enough  to  ex- 
tend beyond  the  front  wheels  of  the  engine  and 
the  rear  wheels  of  the  tender.  The  usual  length 
is  from  50  to  60  feet,  with  the  bottom  slopmg 
toward  one  end,  in  either  direction,  as  best 
suits  the  drainage  problem.  The  depth  varies 
considerably,  a  fair  average,  however,  is  30 
inches  at  the  shallow  end  and  36  inches  at  the 
deeper  end.  The  pit  floor  is  crowned  in  the 
centre,  thus  leaving  a  place  as  dry  as  possible 
for  the  men  to  stand  on  while  under  the  loco- 
motive. 

A  very  important  detail,  from  the  operating 
standpoint,  is  the  flooring  of  the  house.  This 
must  be  very  substantial  as  well  as  impervious 
to  water  and  oil,  botli  of  which  are  always 
present  in  large  quantities.  Experiments  are 
being  extensively  carried  on  to  determine  what 
is  the  best  floor  to  use,  from  which  it  appears 
that  some  form  of  concrete  is  the  most  satis- 
factory. Brick  and  cedar  blocks  as  well  as 
planking  are  also  used  extensively.  The  floor  is 
arranged  to  shed  the  water  as  quickly  as  pos- 
sible into  the  pits. 

The  heaviest  service  on  the  floor  comes  just 
outside  the  pits  where  lifting  and  jacking  is  done 
around  the  locomotive.  With  a  view  to  strength- 
ening this  floor  the  sidewalks  of  the  pits  are 
sometimes  made  very  wide  so  that  the  jacking 
can  be  done  directly  over  them.  Good  heavy 
timber  construction  for  this  part  of  the  floor 
is  very  serviceable. 

Pipe  ouflets  are  arranged  around  the  house 
so  as  to  deliver  compressed  air,  steam,  and 
water  to  the  spaces  between  the  pits.  The  air 
and  steam  mains  are  ordinarily  placed  over- 
head with  drop  pipes  for  the  outlets.  At  times, 
however,  these  mains  are  located  in  the  same 
underground  pit  which  contains  the  water 
mains.  The  pressure  in  the  water  main  is  main- 
tained at  least  at  100  pounds  per  square  inch. 
This  pressure  is  utilized  in  washing  out  or  clean- 
ing the  locomotive  boilers  of  the  mud  and  scale 
present,  at  times  in  large  quantities. 

Some  sort  of  blow-off  piping  is  ordinarily  in- 
stalled. The  simplest  plan  is  a  main  pipe  con- 
necting all  the  pits,  from  which  there  is  a 
branch  to  each  ^it  with  a  check  and  special  fit- 
ting for  connecting  it  to  the  boiler  of  the  loco- 
motives. The  main  pipe  has  an  outlet  through 
EU'tnble  catch  basins  and  tr».ps  to  the  sewer. 

In  connection  with  the  washing  out  of  boil- 
ers, there  are  many  more  or  less  elaborate 
arrangements  of  pipes  and  reservoirs  used, 
which  have  for  their  aim  the  saving  of  water 
and  the  conservation  of  the  heat  ordinarily 
wasted  in  the  blow-off  water. 

The  heating,  lighting,  and  ventilating  of 
engine-houses  are  problems  which  until  recently 
have  been  only  partially  solved.  Newer  houses 
are  constructed  with  the  walls  made,  as  far  as 
practicable,  of  glass.  The  doors  and  even  the 
roofs  are  also  arranged  to  admit  light.  For 
night  use,  electric  lighting  is  used,  where  pos- 
sible. With  a  generous  supply  of  plug  outlets 
and  extension  lights,  a  model  condition  is  ob- 
tained. The  unsatisfactory  oil  torch  and  lantern 
are  thus  eliminated. 

The  heating  and  ventilating  problems  are 
being  very  successfullv  solved  by  the  "hot  blast* 
method  of  heating.  This  is  the  well  known  sys- 
tem of  forcing  heated  air  through  ducts  which 
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distribute  it  advantageously  throughout  the 
building.  For  round-house  use  the  particular 
advantages  are  in  being  able  to  concentrate  a 
larger  or  smaller  amount  of  hot  air,  as  desired, 
upon  the  icy  or  frozen  machinery  of  a  locomo- 
tive and  in  supplying  a  large  quantity  of  fresh 
air,  continuously  forcing  out  the  gaseous  and 
vitiated  air  produced  by  the  fires  in  the  locomo- 
tive boilers. 

Machine  Tool  Equipment. —  Very  few  round- 
houses of  any  importance  are  m  operation 
which  do  not  have  some  sort  of  machine  tool 
equipment.  The  list  contains,  generally,  a  large 
and  a  small  lathe,  a  planer,  a  shaper,  a  drill  press, 
a  bolt  cutter,  and  an  emery  wheel.  In  case  the 
house  is  not  in  touch  with  some  repair  shop, 
additional  machines  are  installed,  such  as  an 
air  compressor,  a  dynamo,  a  wheel  press,  a 
wheel  lathe,  and  drop  pits.  These,  together  with 
an  assortment  of  air  tools  and  the  many  special 
handy  tools,  permit  of  the  heaviest  running  re- 
pair work  being  done  on  the  locomotives. 

Outside  Facilities. —  The  outside  facilities  in 
connection  with  the  round-house  consist  of  the 
coaling  station,  the  sanding  appliances,  the 
clinker  pit,  and  the  watering  arrangements. 
These  are  ordinarily  located  oji  the  incoming 
track  between  the  storage  track  and  the  turn- 
table. Their  arrangement  is  varied  to  suit  local 
conditions  but,  as  far  as  possible,  the  clinker  pit 
is  placed  close  to  the  turntable.  After  the  fire 
is  removed  from  the  grates  it  is  very  injurious 
to  the  boiler  to  handle  the  locomotive  more 
than  absolutely  necessary,  hence  the  clinker  pit 
is  located  with  this  in  view.  The  pit  is  some 
form  of  opening  under  the  rails  of  the  track  into 
which  the  clinkers  and  ashes  can  be  dropped. 
From  the  pit  they  are  removed  to  the  cmder 
cars  for  disposition  along  the  company's  right 
of  way.  A  small  pit  is  sometimes  provided 
under  the  outgoing  track  for  the  cleaning  of  the 
ash  pans  of  locomotives  that  are  leaving  the  house. 

Water  is  obtained  directly  from  a  tank  by 
means  of  a  drop  spout  or  from  a  swinging  stand 
pipe.  Where  conditions  permit,  this  tank  or  pipe 
is  located  in  connection  with  the  sanding  appa- 
ratus so  that  the  locomotives  can  be  supplied 
with  one  movement.  The  sand  is  supplied  by 
gravity  through  a  suitable  pipe  from  an  elevated 
storage  bin.  Before  being  stored  it  is  dried  or 
roasted  so  as  to  remove  all  traces  of  moisture. 

The  coaling  station  consists  of  some  sort  of 
elevated  bin  and  a  suitable  spout  to  deliver  the 
coal  to  the  locomotive  tender.  Various  types 
of  coal  chutes,  as  they  are  called,  are  used.  A 
familiar  form  is  the  inclined  track  chute  up 
which  the  loaded  cars  are  pushed  by  a  locomo- 
tive or  hauled  by  a  cable.  The  top  of  the  chjite 
where  the  cars  are  to  stand  is  made  level.  The 
coal  is  removed  into  storage  pockets.  According 
to  the  type  of  chute,  these  are  made  large 
enough  to  hold  several  hundred  tons  of  coal  or 
small  enough  to  hold  a  supply  of  coal  sufficient 
for  one  locomotive. 

In  some  installations,  a  combined  coal  chute, 
clinker  pit,  and  sand  tower  is  used.  For  this 
plan,  a  conveyer  takes  the  coal  from  a  pit  un- 
der the  coal  supply  track  and  deposits  it  in  a 
hopper  over  the  engine  track.  This  hopper  is 
supported  on  scales  and  autographic  records  are 
made  of  the  coal  delivered  to  the  locomotives. 
This  same  conveyor  also  takes  the  ashes  from 
the  clinker  pit  to  a  storage  bin  from  which  they 


are  delivered  to  cars.  The  sand  also  is  elevated 
to  its  special  bin.  With  suitably  located  water 
supply  this  sort  of  installation  is  very  economical 
of  space.  It  also  permits  of  the  giving  of  all 
supplies  as  well  as  cleaning  the  fire  with  one 
"spotting"  of  the  locomotive. 

To  take  the  place  of  a  coal  chute  and  a  de- 
pressed cinder  car  track,  locomotive  cranes  are 
often  employed  which  are  arranged  with  grab 
buckets.  These  cranes  can  take  coal  directly 
from  the  car  and  deposit  it  into  the  locomotive 
tender  as  well  as  pick  up  the  ashes  from  the 
clinker  pit  and  deposit  them  in  the  cinder  car. 

Organisation. — A  round-house  is  a  scene  of 
activity  for  all  of  the  24  hours  of  the  day.  The 
continued  arrival  and  departure  of  locomotives, 
together  wjth  the  routine  work  of  repair  and 
attention  given  them,  requires  an  organization 
which  must  run  with  clock-like  precision  and 
at  the  same  time  must  be  capable  of  adjustment 
to  abnormal  conditions. 

At  the  head  of  this  organization  is  the  round- 
house foreman,  who  is  responsible  to  the  divi- 
sion master  mechanic.  He  also  works  in  con- 
junction with  the  train  dispatcher,  having  in 
view  the  getting  of  certain  locomotives  ready 
for  service  at  the  proper  time  for  regular  trains 
and  others  as  soon  as  possible  for  extra  trains. 
His  particular  duties  are  to  distribute  the  work 
to  the  workmen  and  keen  in  touch  with  all  that 
is  going  on  in  his  domain.  When  the  house  is 
large  and  the  amount  of  detail  too  great  for 
the  personal  attention  of  one  man,  sub-foremen 
are  appointed  to  have  charge  of  such  special 
work  as  machine  repairs,  boiler  washing  and 
inspection,  engine  dispatching,  etc.  These  men 
take  complete  charge  of  the  details  assigned 
them  and  report  to  the  house  foreman. 

The  engine-men,  on  bringing  the  locomotive 
from  the  yards  or  station,  leave  it  on  the  storage 
portion  of  the  incoming  track.  The  engineer 
looks  over  the  entire  machine,  inspecting  each 
part  for  defects  and  then  makes  a  written  re- 
port on  a  prepared  form  of  what  he  finds 
wrong.  He  adds  information  concerning  the 
boiler  pops  or  safety  valves,  the  injectors,  the 
air  pump,  and  other  such  special  fittings. 

The  fireman  attends  to  obtaining  the  neces- 
sary supplies,  such  as  oil,  waste,  etc.  It  is  cus- 
tomary in  most  instances  for  the  engineer  to 
leave  a  ticket  for  the  amount  of  coal  the  hostler 
is  to  take  on  the  tank.  After  leaving  the  loco- 
motive the  engineer  registers  in ;  that  is,  he  fills 
out  the  register.  Here  he  writes  his  own  name, 
his  fireman's  name,  his  engine  number,  the  train 
number,  the  time  of  arrival  at  the  round-house, 
and  all  such  train-operating  information.  Often 
he  is  required  to  show  the  hours  that  he  has 
been  on  duty  and  the  amount  of  rest  that  he 
is  entitled  to  before  he  can  be  called  for  service. 

The  locomotive  is  taken  from  the  storage 
track  by  the  hostler  and  his  helper  to  the  coal 
chute,  the  sand  tower,  the  water  tank,  and  the 
cinder  pit.  The  supplies  are  obtained  and  the 
fire  cleaned  before  taking  it  across  the  turntable 
to  the  house.  After  reaching  the  stall,  a  second 
inspection  of  the  machinery  is  made  by  a  man 
trained  to  that  special  work.  This  man  also 
makes  a  written  report  and  the  two  records  thus 
obtained  must  tally  in  important  details.  These 
work  reports  are  used  by  the  foreman  or  his 
assistant  in  distributing  the  work  among  the 
mechanics. 
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A  boiler  maker  enters  the  fire  box  and  in- 
spects and  makes  running  repairs  to  the  boiler, 
especially  stopping  all  leaks  as  they  are  found 
in  the  flues  and  fire  box.  The  smoke  box  at  the 
front  of  the  boiler  is  regularly  opened  and  -ex- 
amined for  defects  in  the  spark-preventing 
devices. 

At  certain  times,  the  periods  varying  accord- 
ing to  the  local  water  conditions,  the  locomotive 
boiler  has  to  be  washed  out  or  have  the  water 
changed.  If  the  latter  course  is  pursued,  the 
water  is  allowed  to  run  out  and  the  boiler  filled 
with  a  fresh  supply.  If  washing  is  done,  the 
various  washout  plugs  are  removed  and  all  the 
internal  parts  of  the  boiler  thoroughly  washed 
off.  This  is  accomplished  by  the  use  of  special 
nozzles  of  various  sorts  which  will  throw  the 
high-pressure  washout  water  to  just  the  points 
desired. 

Each  mechanic,  as  his  part  of  the  work  is 
finished,  makes  his  "completed"  mark  on  the 
engine  condition  board  or  on  the  locomotive 
itself.  By  reference  to  the  board  the  foreman 
and  the  call  boy  can  tell  at  a  glance  what  loco- 
motives are  ready  for  service  and  approximately 
how  soon  others  will  be  ready.  As  soon  as 
definite  information  can  be  griven  as  to  the  time 
that  a  ■rounds'  locomotive  will  be  ready,  the 
train  dispatcher  is  notified.  On  his  order,  the 
engine-men  are  called  and  the  locomotive  sent 
to  the  yards. 

Engine-men  regularly  assigned  to  certain 
trains  are  expected  to  be  on  hand  in  time  to 
look  over  the  locomotive,  inspect  all  parts,  see 
that  all  the  necessary  supplies  are  on  hand,  and 
take  the  locomotive  either  from  the  round-house 
stallor  the  outgoing  track.  If  the  train  is  un- 
usually late  the  call  boy  is  sent  to  advise  them 
of  the  fact.  The  calling  district  is  ordinarily 
within  a  radius  of  one  mile  of  the  house.  Men 
on  "rounds"  engines  or  extra  men,  as  they  are 
designated,  are  always  called.  Thev  are  sup- 
posed to  remain  within  the  calling  district  and 
to  advise  the  round-house  foreman  of  their 
whereabouts.  When  called,  the  men  are  usually 
required  to  put  their  signature  in  the  call  book 
which  the  boy  carries  with  him,  and  occasionally 
to  add  the  time.  Some  organizations  require  a 
registering  out  as  well  as  the  registering  in. 

W.  E.  Dunham, 
Mechanical  Engineer,  Chicago  &  North  West- 
ern Railway  Co. 

Railway  Securities.  The  capital  required 
for  even  a  relatively  small  railway  is  usually 
far  beyond  the  amount  which  could  be  sup- 
plied by  even  the  wealthiest  individual  or  the 
largest  group  of  individuals  which  could  be  sat- 
isfactorily included  in  a  partnership.  The  legal 
device  of  incorporation  is  probably  the  only 
means  so  adapted  to  the  requirements  of  rail- 
way finance  as  to  provide  the  sort  of  capitalistic 
association  necessary  to  the  enormous  railway 
development  of  the  last  70  years.  It  meets  not 
only  the  need  for  vast  aggregates  of  capital,  but 
also  those  for  limited  liability,  centralized  con- 
trol and  substantial  continuity  of  management 
and  policy.  Consequently  those  who  undertake 
railway  enterprises  invariably  receive  corporate 
securities  in  exchange  for  their  contributions  of 
capital  and  these,  representing  claims  upon  the 
property  created  and  its  earnings,  are  properly 
regarded  as  constituting  liabilities  of  the  cor- 


poration. In  the  simplest  form  of  financing  a 
corporate  enterprise  the  securities  issued  are  all 
of  one  grade  and  participate  equally  in  the  dis- 
tribution of  the  profits  while  having  no  other 
claim  upon  the  assets  of  the  corporation  unless 
it  is  dissolved  and  its  affairs  wound  up.  Such 
securities  are  known  as  stock  or  shares  of  stock. 
In  practice  it  has  been  fotmd  advisable  to  hold 
out  different  inducements  to  different  classes  of 
investors.  Some  investors  are  attracted  by 
speculative  proposals  in  which  the  possible  gains 
are  high,  but  the  event  doubtful,  while  others 
prefer  lower  returns  if  they  are  accompanied  by 
greater  certainty.  The  more  conservative  in- 
vestors are  therefore  offered,  according  to  their 
respective  degrees  of  conservatism,  preferred 
stock,  non-cumulative  or  cumulative;  income 
bonds;  collateral  trust  bonds,  equipment  trust 
bonds,  and  mortgage  bonds.  Preferred  stock  is 
entitled  to  dividends  at  a  certain  rate  before 
there  is  any  i>ayment  to  the  holders  of  common 
stock  and  if  it  is  cumulative  the  dividends  not 
earned  or  paid  during  a  particular  year  must 
be  made  up  before  there  can  be  any  dividend 
payments  on  the  common  stock.  Preferred  stock 
may  or  may  not  participate  in  further  earnings 
beyond  the  rate  for  which  it  is  preferred.  In- 
come bonds  entitle  the  holder  to  a  certain  in- 
terest, provided  it  is  earned.  Collateral  trust 
bonds  usually  rest  upon  the  credit  of  the  com- 
pany issuing  them  and  also  represent  pledged 
securities,  commonly  those  of  subsidiary  cor- 
porations. Equipment  bonds  are  issued  to  pro- 
vide for  the  purchase  price  of  new  equipment, 
commonly  paid  for  in  annual  or  semi-annual  in- 
stalments, and  are  secured  by  a  lien  upon  such 
equipment.  Mortgage  bonds,  as  their  name  im- 
plies, represent  indebtedness  secured  by  mort- 
gage upon  all  or  part  of  the  property  of  the 
corporation.  Many  railways  have  outstanding 
several  classes  of  mortgage  bonds  of  different 
degrees  of  priority.  The  following  statement 
shows  the  par  value  of  the  securities  of  the  dif- 
ferent classes  outstanding  on  30  June  1902  and 
the  proportion  of  each  class  to  the  aggregate 
representing  all  securities: 

PercenUffC 
of 
Par  value  toul 

Common  stock $4,732,056,120  38*0* 

Preferred  stock 1,302,145,175  10.73 

Miscellaneous  obligations 5^,704,588  4.65 

Incomebonds. S42>S56,745  a.oo 

Equipment  bonds. 89,208,425  .73 

Mortgage  bonds 5,213,421,911  43.97 

Total $13, 134,183,964        100.00 

It  is  important  that  the  total  par  value  of  the 
securities  shown  above  should  not  be  mistaken 
for  the  actual  capitalization  of  railway  property. 
It  is  considerably  in  excess  of  the  real  capitali- 
zation, that  is,  the  securities  in  the  hands  of  the 
real  owners  (and  creditors)  of  the  railways, 
for  railway  corporations  are  themselves  large 
owners  of  railway  securities.  The  controlling 
corporations  in  large  systems  often  own  large 
blocks  of  the  stocks  and  bonds  of  subsidiary  cor- 
porations for  which,  in  turn,  they  have  issued 
their  own  shares  or  bonds.  Consequently  there 
is  much  duplication  which  must  be  deducted  be- 
fore the  real  capitalization,  so  far  as  the  public 
is  concerned,  can  be  discovered.  The  railway 
shares  held  by  railway  corporations  on  30  June 
1902  had  a  par  value  of  $1,710,145,344  and  the 
bonds  so  owned  had  a  par  value  of  $498,373,449. 
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Deducting  the  total  of  these  amounts, 
$2,208,518,793,  from  $12,134,182,964,  leaves 
$9,925,664,171,  as  the  par  value  of  the  railway 
securities  actually  outstanding  as  against  the 
railway  system  as  a  whoie.  It  is  interesting  to 
observe  that  the  total  payment  to  the  owners 
of  these  securities  during  the  year  which  ended 
with  30  June  1902,  was  $417,511,227,  an  amount 
which  if  capitalized  at  4  per  cent  per  annum 
would  equal  $10,437,780,675  or  within  5.16  per 
cent  of  the  actual  capitalization. 

H.  T.  Newcomb, 
Author  of  ^Railway  Economics.'' 

Railway  Shop  Practice.  Railway  shop  prac- 
tice differs  in  many  respects  from  methods  in 
effect  in  the  average  manufacturing  concern. 
This  is  especially  true  of  the  class  and  char- 
acter of  the  work  performed.  In  private  insti- 
tutions where  the  product  consists  largely  if  not 
entirely  of  new  work,  a  single  operation  mav 
be  repeated  over  and  over  again.  A  factory 
making  a  specialty  of  th"  manufacture  of  bolts 
may  construct  a  machine  and  supply  it  with  a 
full  equipment  of  dies  to  produce  a  certain  size 
of  bolt.  The  machine  can  then  be  operated  up 
to  its  maximum  capacity  on  this  single  product 
until  it  is  worn  to  a  point  where  it  is  rendered 
unfit  for  further  ser^'ice. 

A  locomotive  plant,  manufacturing  new 
engines  only,  may  so  classify  the  work  as  to  be 
able  in  almost  every  instance  to  confine  the 
entire  time  of  each  machine  to  repeating  a 
certain  operation. 

In  the  locomotive  repair  shop,  however,  on 
account  of  the  wide  range  in  the  number  of 
pieces  and  the  small  capacity  of  the  average 
shop,  such  a  variety  of  operations  is  required  as 
to  render  necessary  the  accomplishment  of  many 
kinds  of  work  on  a  single  machine. 

A  90-inch  boring  mill  must  be  used  to  bore 
driving  wheel  tires,  turn,  bore  and  face  cast  iron 
and  cast  steel  wheel  centres,  face  locomotive 
front  ends,  turn  and  bore  cylinder  bushings, 
and  so  on.  In  like  manner,  a  42-inch  boring  mill 
will  be  required  to  bore  eccentric  straps,  turn 
and  bore  eccentrics,  face  cylinder  heads,  turn, 
hoTt,  and  cut  off  cylinder  and  piston  valve  pack- 
ing, and  many  other  operations  which  in  each 
case  require  special  tools  for  setting  and  machin- 
ing the  work.  One  bolt  machine  will  likely  be 
used  to  head,  and  one  thread  cutting  machine 
to  thread  all  the  different  sizes  of  bolts  for  the 
plant. 

Therefore,  on  account  of  the  variety  of  the 
work  to  be  considered,  the  scope  of  this  article 
will  cover  certain  rules,  which,  if  carefully  fol- 
lowed, should  secure  the  maximum  output  of 
such  average  shop  facilities  as  are  to  be  found 
at  present  in  connection  with  the  various  roads 
of  the  country. 

The  capacity  of  any  shop  depends  as  much 
or  more  on  its  ofHcial  organization  as  upon  the 
number  of  men  employed.  The  discipline  main- 
tained in  the  shop  during  working  hours  and 
the  relation  of  the  foremen  one  to  another  are 
among  the  first  subjects  that  will  confront  the 
shop  superintendent,  and  which  must  be  studied 
and  mastered  by  him  before  he  can  hope  to 
obtain  results  from  the  equipment  and  force 
in  his  charge. 

Every  railway  repair  shop  is  divided  into 
certain  departments,  among  which  may  be 
enumerated  the  erecting  shop,  or  floor  side;  the 


machine  side,  including  the  fitting  shop,  or  vise 
work,  and  the  tool  room;  the  tin,  pipe,  and 
copper  department;  the  blacksmith  shop,  boiler 
shop,  pa^nt  shop,  tank  and  truck  shop,  and 
carpenter  shop.  Under  certain  conditions  there 
might  be  others,  as  the  foundry,  frog  shop,  etc., 
but  .nis  class  of  work  will  not  be  considered 
hen  Each  one  of  these  departments  should 
havt  -m  official  head,  and  over  all  must  rest  the 
guiding  hand  of  the  master  mechanic  or  shop 
superintendent. 

A  successful  shop  organization  must  be  equal 
in  all  its  parts,  and  the  head  of  each  department 
must  be  a  manager  of  men  as  well  as  an 
observer  of  details.  If  the  foreman  in  charge 
of  a  certain  class  of  work  is  incompetent,  in- 
active, or  deficient  in  methods  of  discipline,  or 
if  he  lacks  a  particular  machine  or  device  for 
quickly  handling  his  part  of  the  repairs,  the 
output  of  the  plant,  no  matter  how  well  equipped 
every  other  department  may  be,  will  finally  be 
measured  by  the  number  of  engines  which  he 
is  able  to  repair  in  a  given  time. 

When  capable  men  have  been  placed  at  the 
head  of  each  department,  the  shop  superin- 
tendent should  then  sustain  them  to  the  extent 
of  his  ability,  holding  them  individually  respon- 
sible for  their  duty  to  the  company  and  their 
relation  to  the  men. 

The  qualifications  necessary  to  make  up  a 
well-rounded  foreman  are  good  health,  judg- 
ment or  common  sense,  honesty,  determination, 
tact,  energy,  special  knowledge  of  the  work, 
and  a  fair  education;  and  with  his  agencies, 
men  and  machines,  he  should  work  for  results. 
He  must  plan  his  work  ahead  and  see  that  each 
machine  over  which  he  has  charge  is  supplied 
with  the  proper  clamps,  jigs,  and  appliances  for 
doing  the  work,  as  well  as  proper  cutting  tools, 
and  are  used  to  set  the  work  in  the  machine 
and  cut  the  metal  at  the  right  speed  and  feed. 
This  requires  ability  to  take  pains  with  little 
things  and  concentrate  the  necessary  forces  on 
a  multitude  of  small  things.  Each  machine 
must  be  kept  clean  and  in  good  order,  and  to  do 
this  the  foreman  must  be  clean  and  neat  himself. 

The  successful  gang  foreman  must  have 
executive  ability  which  is  nothing  more  or  less 
than  knowing  how  to  distribute  responsibility 
so  that  every  workman  not  only  accepts  his 
share  of  duty,  but  continues  unfailingly  to  do 
it.  If  he  accomplishes  results,  he  must  know 
how  to  make  other  people  feel  the  trust  imposed 
upon  them,  and  to  faithfully  perform  the  part 
of  work  assigned  to  their  charge.  Every  man 
in  the  shop  must  be  held  responsible  for  his 
work,  which  should  be  the  required  amount  and 
of  the  proper  quality,  not  because  the  foreman 
watches  him  closely,  but  rather  from  a  pressure 
of  a  right  conception  of  his  duty  to  the  company 
which  should  make  itself  'felt  throughout  the 
entire  shop. 

Gang  foremen,  so  far  as  it  is  possible,  should 
be  relieved  oractically  of  all  clerical  work.  Their 
time  should  be  soent  with  the  men  in  teaching 
them  quick  methods  and  looking  after  such 
details  as  have  a  direct  bearing  on  the  output. 

A  constant  supervision  should  be  kept  over 
the  work  of  each  department  to  see  that  it  is 
quickly  moved  from  one  shop  to  another,  or 
from  one  machine  to  another,  and  to  see  that 
each  operation  is  being  done  according  to  the 
best  known  methods  or  on  the  machine  best 
adapted  to  that  particular  work. 
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The  sole  object  to  be  souKht,  both  by  men 
and  foremen,  must  be  the  greatest  possible 
output  of  perfect  finished  work  with  the  least 
delay  and  waste. 

To  accomplish  this,  the  particular  line  of 
work  in  charge  of  each  foreman  must  be  sys- 
tematized. There  must  be  a  certain  routine 
way  of  doincr  things,  and  that  the  best  way. 

This  one  thing  should  be  remembered,  how- 
ever, that  system  is  not  work,  but  a  means  of 
reducing  the  amount  of  labor  necessary  to  pro- 
duce a  fixed  product;  system  requires  no  spe- 
cialists, but  permits  few  to  accomplish  much  by 
bringing  brain  and  hand  into  intelligent  action. 
It  loads  no  man  with  labor  beyond  his  proper 
share,  but  lightens  the  task  of  each  by  exactly 
defining  it.  The  heavy  load  usually  borne  by  a 
few  faithful  employees  is  distributed  evenly 
upon  all.  Hard  work  always  begins  where 
system  and  the  application  of  intelligent  methods 
ends. 

The  Machine  Shop. —  The  capacity  of  any 
locomotive  repair  shop  depends  largely,  if  not 
entirely,  on  the  number  and  kind  of  its  machines, 
tut  the  introduction  of  the  so-called  high  speed 
steels  has  had  much  to  do  lately  with  increasing 
the  output  of  this  department.  The  new  steels 
have  worked  a  revolution  among  machine  build- 
ers generally;  the  old  time  lathes,  boring  mills, 
drill  presses,  planers,  etc.,  are  found  to  be  en- 
tirely too  weak  to  stand  the  great  strain  neces- 
sary to  drive  the  new  steel  to  its  maximum 
capacity.  The  history  of  this  comparatively  new 
product  had  its  origin  in  the  introduction  of  the 
Taylor-White  process  of  treating  tool  steel  in 
the  works  of  the  Bethlehem  Steel  Company,  in 
1900.  Hundreds  of  experiments  were  made  by 
these  two  gentlemen,  which  finally  resulted  in 
producing  a  steel  which  is  capable  of  producing 
in  a  given  time  two  or  three  times  as  much 
work  as  any  of  the  old  carbon  steels. 

Another  very  gratifying  result  of  these  ex- 
periments is  that  they  have  awakened  the  man- 
agement of  railway  repair  shops,  and  the  amount 
of  work  that  can  be  done,  even  on  the  old 
machines,  is  a  revelation  to  the  entire  mechan- 
ical world. 


There  are  several  brands  of  this  steel,  those 
in  general  use  being  Mushet's  Special,  and  Allen 
high  speed  steel,  which  is  an  English  product; 
Styrian  or  Bohler  rapid  steel,  an  Austrian 
product ;  Midvale,  Novo,  Rex,  Zenith,  etc.  While 
some  of  these  steels  may  be  capable  of  greater 
endurance  than  others,  any  of  them,  under 
proper  treatment,  will  be  found  superior  in 
strength  to  any  of  the  machines  now  in  use. 
except  those  recently  built.  In  using  the  high 
speed  steel,  however,  it  is  not  advisable  to  have 
too  many  different  kinds  in  the  same  plant. 

If  the  tool  dresser  is  thoroughly  familiar  with 
one  or  two  grades  of  high  speed  steel,  and  the 
quality  is  of  such  character  as  to  produce  re- 
sults which  will  insure  the  maximum  capacity 
of  the  machine,  better  results  will  be  obtained  by 
the  adoption  of  these  grades  to  be  used  in  stand- 
ard practice.  No  two  high  speed  steels  can  be 
dressed  and  tempered  exactly  alike  if  the  maxi- 
mum output  is  desired,  and  if  the  tool  dresser 
understands  treating  one  of  the  standard  grades 
correctly,  the  adoption  of  this  make  of  steel 
will  mean  much  time  and  money  saved  with 
better  and  more  satisfactory  results  in  the  shop. 

When  these  high  speed  tools  are  properly 
dressed  and  tempered,  if  it  happens  that  the  cut- 
ting edge  is  work,  chipped,  or  crumbled  away  by 
very  heavy  feeds  or  speeds,  after  they  are  put 
into  the  machine  the  mistake  of  sending  them 
back  to  the  tool  dresser  should  not  be  made  if 
they  can  possibly  be  ground  in  the  space  of  five 
or  ten  minutes,  because  if  care  is  taken  not  to 
overheat  them  in  grinding,  they  will  be  found 
to  give  much  better  results  than  when  re-ground. 

Some  differences  of  opinion  have  existed, 
and  perhaps  always  will,  as  to  the  proper  feeds 
and  speeds  which  should  be  maintained  on  the 
different  metals,  and  no  fixed  rule  can  be  laid 
down  which  will  meet  the  requirements  of  all 
shops.  The  work  varies  somewhat  in  different 
shops.  There  is  more  or  less  difference  in  the 
construction  of  the  parts. 

The  amount  of  metal  to  be  removed  and  the 
accuracy  of  the  work  are  also  factors  in  deter- 
mining proper  feeds  and  speeds;  but  the  fol- 
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7.03  A 

7.28  A 

•SM 

35  M 

„                 «* 

4 

«* 

x/io" 

•• 

** 
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" 

in" 
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g.30  A 
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**                 *' 
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•» 
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lowing  table  taken  from  the  records  of  an  aver- 
age railway  repair  shop  shows  what  should  be 
done  in  the  way  of  speeds  and  feeds  on  a  ma- 
chine of  ordinary  capacity.  An  average  grade 
of  high  speed  steel  was  used,  and  the  condition 
of  the  tools  shown  at  the  end  of  each  operation, 
is  a  fair  representation  of  what  should  be  ac- 
complished in  any  shop  with  like  tools  and  under 
similar  conditions. 

The  preceding  table  shows  the  machine  oper- 
ation only.  The  time  necessary  to  set  the  work 
will,  of  course,  be  determined  largely  by  the 
facilities  at  hand  for  that  purpose.  With  the 
exception  of  driving  and  truck  wheel  tires,  cast 
steel  wheel  centres,  and  similar  material,  the  fol- 
lowing speeds  can  be  maintained  in  roughing 
out  work.  A  somewhat  higher  rate  of  speed 
may  be  used  on  finish  cuts:  Wrought  iron  and 
soft  steel,  40  to  60  feet ;  cast  iron,  60  to  80  feet ; 
tool  steel,  20  to  40  feet;  brass,  120  to  180  feet. 

These  speeds,  of  course,  may  be  affected  both 
by  the  shape  of  the 
tool  and  the  quality 
of  the  material.  For 
long,  continuous  cuts 
on  very  hard  cast 
iron,  the  speed  should 
be  reduced.  Locomo- 
tive steel  driving 
axles,  rough  forged, 
should  be  reduced  to 
size  ready  for  finish 
cut  at  a  speed  of  60 
feet  per  minute,  with 
f^-inch  cut  and  Ya- 
inch  feed.  Locomo- 
tive driving  wheels, 
44  inches  to  84  inches 
in  diameter,  rnay  be 
turned  at  a  speed  of 
IS  to  18  feet  per 
minute,  with  Y2  to 
%-inch  reduction  and 
%  to  3/16-inch  feed. 
On  the  modern  50 
horse-power  90-inch 
lathe  these  wheels 
should  be  turned  out 
at  the  rate  of  five 
pairs  in  ten  hours.  A 
cylinder  packing 
drum  18  to  24  inches 
in  diameter  and  of 
sufficient  length  to 
make  at  least  12  rings 
should  be  set  up  and 
roughed  out  on  a 
modern  boring  mill 
in  about  one  hour. 
The  finish  cut  should 
be  taken  with  a 
broad-nose  tool  in 
about  five  minutes,  in- 
eluding  time  to 
change  tool.  Piston 
rods,  rough  forged, 
should  be  roughed  at 
a  speed  of  from  60  to 
80  feet  per  minute 
with  3/16-inch  feed  and  V^-inch  to  ^-inch  depth 
of  cut.  Cast  steel  engineframes  should  be  planed 
at  a  speed  of  20  to  30  feet  per  minute  with  a 
}4-inch  cut,  J/^-inch  feed. 


These  speeds  and  feeds  can  only  be  main- 
tained on  modern  tools.  On  machines  which 
have  been  in  use  for  some  time  the  speed  and 
feed  should  be  reduced  to  meet  the  condi- 
tions. 

Planers. —  Planers  using  high  speed  tools 
should  maintain  the  following  cutting  speeds 
with  a  return  per  minute  of  about  two  to  one. 

30  X  >o,  speed  travel  of  cut  40  to  48  ft.  per  min. 

a4  X  34,   "     **    **  "  36  to  40  "  *'   " 

36  X  36,   **     "   "  *•  33  to  36  "  **   ** 

48  X  48.   "     "   "  "  38  to  33  "  "   " 

If  planers  are  powerful  enough  to  pull  the 
cut,  the  above  Speeds  should  work  on  wrought 
iron  and  soft  steel  as  well  as  cast  iron. 

Lathe  and  Similar  Cutting  Tools. — ^The  fol- 
lowing sketches  show  what,  in  general  practice, 
have  been  found  to  be  the  best  shapes  of  cutting 
tools  used  in  the  principal  operations  of  repair 
work : 
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The  cutting  qualities  of  a  tool  are  governed 
largely  by  the  shape  of  the  cutting  point  or 
cutting  edge.  The  principal  conditions  govera-- 
ing  the  shape  of  the  tool  are  the  kind  of  metiu 
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to  be  cut ;  the  hardness  of  the  metal ;  rough  or 
Anish  cut:  and  manner  in  which  tool  is  pre- 
sented to  the  work. 

For  soft  material,  such  as  mild  steel  and 
wrought  iron,  the  angles  may  be  made  much 
keener  than  when  cutting  harder  metals.  On 
materials  that  have  a  tendency  to  draw  the  tool 
in,  as  copper  or  brass,  the  angles  may  be  made 
very  blunt,  often  a  negative  take  is  given  them. 
Tools  for  cutting  soft  iron  and  steel  should  be 
ground  with  sufficient  keenness  to  turn  long, 
curled  shavings.  The  shaving  is  a  good  index 
with  reference  to  the  correct  shape  of  the  tool. 
When  the  shavings  roll  up  in  long  curls,  it  is 
a  very  good  indication  that  the  tool  is  correctly 
ground  and  properly  set  in  the  tool  post  for  the 
work;  but  if  the  shavings  are  crumbled  and 
broken  into  small  pieces,  it  indicates  that  the 
tool  is  improperly  ground,  or  not  correctly  set 
to  the  work. 

Either  one  or  both  conditions  may  be  wrong. 
Tools  used  in  taking  heavy-roughing  cuts  should 
be  given  top  rake  sufficient  to  give  a  keen  cut- 
ting edge  the  full  depth  of  the  cut  taken. 

In  finishing  cuts  the  amount  of  metal  is  not 
great,  and  most  of  the  cutting  is  done  with  the 
point  of  the  tool,  in  which  case  the  top  rake 
should  be  reduced.  The  position  of  the  tool  in 
the  post  will  have  much  to  do  with  the  rake. 
For  instance,  the  angle  of  top  rake  may  be 
changed  from  front  top  rake  to  side  top  rake  by 
changing  the  position  of  the  tool  as  it  is  pre- 
sented to  the  work. 

If  the  tool  is  set  with  the  point  in  advance 
of  the  tool  post,  care  must  be  taken  to  see  that 
it  is  firmly  held,  because  if  it  becomes  loose,  it 
will  *dig  in®  and  is  likely  to  spoil  the  work. 
If  the  tool  post  is  set  in  advance  of  the  point 
of  the  tool,  there  is  little  danger  of  serious  re- 
sults, should  the  tool  become  loose,  as  it  will 
swing  away  from  the  work. 

Tools  for  cutting  iron  and  steel  should  be 
set  as  high  as  possible  on  the  work,  and  always 
above  the  centre,  while  for  brass  it  is  best  to 
grind  the  tool  without  any  top  rake  and  set  it 
on  the  centre  or  slightly  below  the  centre. 

Cutting  tools  for  machine  operations,  whether 
turning  or  boring,  should  be  ground  so  that 
their  rake  or  top  angle  will  be  sharp  to  the  heav- 
iest part  of  the  chip.  For  instance,  if  a  tool  is 
to  be  used  for  facing  the  hub  of  a  wheel,  the 
part  of  the  tool  which  first  comes  in  contact  with 
the  iron  should  be  a  sharp  angle,  so  that  the 
heaviest  part  of  the  chip  will  flow  easily  away, 
while  that  part  of  the  tool  that  leaves  its  mark 
on  the  finished  face  will  take  a  shearing  cut  or 
angular  shaping  cut,  and  leave  a  smooth  surface. 


There  is  no  more  important  point  to  be  borne 
in  mind  by  any  one  wishing  to  know  how  to  ob- 
tain the  best  work  from  a  machine  than  the  cut- 
ting angles  of  the  tools.  In  a  general  way  every 
one  knows  that  a  tool  should  have  as  little 
clearance  and  as  much  top  rake  as  consistent 
with  the  wear  of  the  tool,  but  the  man  that 
makes  the  greatest  record  is  the  one  that  puts 
it  into  practice. 

The  next  point  is  that  no  tool  should  be  al- 
lowed to  project  beyond  the  holder  or  support 
more  than  is  absolutely  necessary.  After  the 
tools  have  been  ground  and  set  properly,  they 
should  have  a  chip  or  feed  course  enough  to 
keep  them  from  losing  the  edge  in  the  vain  em- 
ployment of  making  thin  chips  —  for  if  the 
chips  are  very  fine  it  means  that  the  tool  has  not 
only  removed  the  metal  but  cut  it  into  fine  chips 
of  no  special  value.  Weak  lathes  generally  do 
better  work  with  a  medium  feed  than  a  fine  feed. 
A  very  fine  feed  is  often  used  in  trying  to  turn 
an  extra  true  piece  of  work,  with  the  result  that 
the  tool  does  not  leave  an  even  surface.  It  al- 
ternately "digs  in"  and  "backs  out"  with  a  fine 
feed,  when  a  medium  feed  would  have  resulted 
in  an  even  steady  cut 

Chattering  frequently  occurs  because  the  chip 
or  cut  is  not  large  enough  to  hold  all  the  slack 
of  the  springing  parts.  More  feed  is  usually  the 
cure  for  chattering.  Ofcourse,  chattering  may 
be  caused  by  a  cut  that  is  just  heavy  enough  to 
briance  the  weight  of  the  work  and  spindle,  and 
then  the  slight  necessary  looseness  of  spindle 
bearings  gives  the  chance  for  chattering.  An 
old-fashioned  remedy  for  this  is  to  turn  the  tool 
upside  down  to  get  the  pressure  down  on  the 
work. 

Chattering  is  destructive  to  the  sharp  edge 
of  the  tool  and  should  be  stopped  as  soon  as 
noticed ;  but  do  not  think  a  lighter  cut  is  neces- 
sary, for  frequently  a  heavier  cut  stops  the  chat- 
tering. 

Facing  cuts  should  be  taken  by  tools  with 
round  shanks,  for  these  can  be  turned  so  as  to 
give  the  desired  rake  for  free  cutting. 

In  facing  a  piece  in  which  the  diameter  of  the 
cut  in  one  place  is  two  or  three  times  its  small- 
est diameter,  make  sure  to  take  advantage  of  the 
change  in  speeds,  for  a  very  important  reduction 
in  time  of  operation  as  well  as  the  durability  of 
the  tool  may  be  effected  by  these  changes. 

Twist  Drills. — The  following  table  shows  the 
revolutions  per  minute,  and  also  the  feed  per 
revolution  at  which  high  speed  twist  drills  can 
be  run  with  safety.  The  revolutions  mentioned 
are  intended  for  wrought  iron  and  steel  and 
also  for  cast  iron.     On  cast  iron,  however,  it 


HIGH  SPBXO   DRILLS 

CARBON  DRILLS 

Siie  of  drill 

R.  P.  M. 

Sp*ed 
Per  Rev. 

Size  of  drill. 

R.  P.  M. 

Speed 
Per  Rev. 

1/4  Inch 

1-1/8  " 
\       i-./i  •• 

1050 
700 

s°° 
420 
350 
300 

a«o 
»3o 
»io 
180 

.008 
.011 
.016 
.016 
.016 
.016 
.020 
.020 
.020 
.020 

1/4  inch 

1/2 " 
5;^ :: 

1-1/8 " 
1-1/4  " 
1-1/2  " 

450 
?oo 
a  10 
160 
140 
130 
110 
100 
90 
75 

.005 

.005 

.007    , 

.cx>7 

.oi» 

.010 

.010 

.010 

.015 

.015 
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will  usually  be  possible,  unless  the  metal  is  very 
hard,  to  exceed  these  speeds  20  to  25  per  cent; 
and  on  brass  the  speeds  may  in  most  cases  be 
doubled  without  injury  to  the  drill.  On  the 
right  will  also  be  found  a  table  of  the  speeds 
and  feeds  of  carbon  drills. 

Carbon  drills  should  seldom  exceed  28  to  35 
feet  per  minute  on  iron  and  steel  and  60  feet 
on  brass,  measured  on  the  circumference  of  the 
drill,  and  a  feed  per  revolution  of  .004  to  .007 
for  drill  3/8"  and  under  in  diameter.  At  these 
speeds  and  feeds  it  will  be  necessary  to  use 
plenty  of  oil  or  a  solution  of  drilling  compound 
when  drilling  steel,  wrought,  or  malleable  iron. 
It  will  also  be  found  advisable  to  vary  the  speed 
somewhat  according  as  the  material  to  be  drilled 
is  more  or  less  refractory. 

High-speed  drills  may  be  run  at  a  safe  speed 
of  60  to  80  feet  per  minute  on  steel  and  iron, 
while  no  oil  or  drilling  solution  is  required. 

It  has  usually  been  considered  good  practice 
to  grind  the  cutting  edge  of  twist  drills  at  an 
angle  of  59  degrees,  but  recent  experiments 
made  with  high-speed  steel  prove  conclusively 
that  an  angle  of  45  degrees  will  give  equally 
good  results  with  much  less  thrust  on  the  drill. 
The  following  table  shows  the  results  of  experi- 
ments along  this  line : 

Angle  of  drill 37»..  45*..  50'..  55*..  sq'..  65* 

Thrust  in  pounds... 315  ..225  ..iao  ..260  ..390  ..325 

These  tests  show  that  the  thrust  would  be 
decreased  by  having  more  of  a  point  on  the 
drill.  With  an  angle  of  37  degrees,  however, 
the  drill  would  not  stand  up  well  on  the  work. 
At  45  degrees  the  drill  stood  up  to  the  work  as 
well  as  at  59  degrees  and  with  much  less  thrust. 
The  moment  remains  practically  the  same  no 
matter  what  angle  is  used,  so  that  the  driving 
power  does  not  change  with  the  angle  of  the 
drill. 

In  order  to  obtain  the  best  results  from  the 
use  of  high-speed  twist  drills  it  is  necessary  to 
observe  carefully  the  following  points : 

1.  Do  not  immediately  run  the  drill  at  a  very 
high  rate  of  speed,  but  feed  it  slowly  into  the 
work  at  a  good  practical  speed,  allowing  the 
drill  to  make  one  or  two  holes  before  driving 
it  at  its  full  capacity.  This  will  prevent  the 
sharp  cutting  edges  of  the  drill  from  chipping 
out  and  also  the  point  from  breaking  off.  After 
the  drill  has  become  thoroughly  warmed  up  to 
the  work,  the  speed  may  be  Increased  consider- 
ably without  any  danger  of  breaking  the  tool. 

2.  The  drill  should  be  run  dry  on  cast  iron 
and  usually  no  lubricant  will  be  required  on  iron 
and  steel.  If  a  lubricant  is  used  at  all  it  should 
be  an  ordinary  soap  and  water  compound  or 
some  of  the  compounds  on  the  market  for  this 
purpose.    Do  not  use  plain  water  as  a  lubricant. 

3.  In  grinding  the  drill  do  not  press  the 
point  too  forcibly  against  the  stone  as  it  may 
cause  a  number  of  surface  cracks  which  in  due 
time  will  cause  the  tool  to  break.  On  account 
of  the  very  fine  quality  of  the  steel,  much  care 
should  be  exercised  in  grinding  to  insure  maxi- 
mum results  from  the  drill. 

Do  not  heat  the  drill  to  a  high  temperature 
in  grinding  as  it  will  destroy  the  cutting  quality 
of  the  steel. 

4.  The  socket  into  which  the  drill  fits  should 
be  ia  good  condition  and  accurate  in  size  so 


that  the  drill  will  fit  into  it  perfectly;  otherwise 
the  tang  of  the  drill  may  twist  off  or  the  entire 
drill  split  to  pieces  through  no  fault  of  the  steel. 

S.  On  account  of  the  high  speed  and  feed  at 
which  these  drills  are  operated  it  is  necessary 
that  the  work  be  securely  fastened,  any  slight 
movement  of  the  work  may  destroy  the  drill. 
The  work  should  never  be  held  by  hand. 

Grinding  Tools. —  Lathe,  planer,  boring  mill, 
and  all  similar  tools  should  be  carefully  ground 
on  machines  built  specially  for  the  purpose,  and 
one  rnan  or  one  set  of  men  should  be  in  charge 
of  this  work.  When  a  machine  man  wants  his 
tool  ground  he  should  give  it  to  the  man  in 
charge  of  grinding  and  get  another  the  same  size 
and  of  exact  shape,  a  stock  of  tools  being  always 
kept  ground  and  ready  for  use. 

This  method  guarantees  uniformity  in  the 
shape  of  the  tool  and  will  result  in  a  maximum 
output  of  the  machine  in  which  it  is  used.  If 
the  shop  is  large  enough  to  warrant  it,  boys 
should  be  employed  to  deliver  tools  to  and  from 
the  grinding  room. 

Methods  of  Paying  for  Labor. —  Straight 
shop  time  or  the  hourly  rate  is  still  the  most 
common  method  used  in  locomotive  repair  shops 
to  pay  for  the  services  of  the  workmen,  and 
this  method  is  so  well  understood  by  all  shop 
managers  that  explanation  is  unnecessary. 

The  contract  system  is  used  to  some  extent 
in  paying  for  certain  classes  of  repairs  among 
which  may  be  mentioned  forging  iron  by  the 
ton  from  the  scrap  for  locomotive  frames, 
rocker  arms,  piston  rods,  driving  axles,  etc. 
This  consists  briefly  in  agreeing  with  the  leader 
of  a  gang  of  men  to  pay  a  certain  fixed  price 
per  ton  for  taking  the  scrap  iron  or  steel  and 
forging  it  into  such  shapes  as  may  be  most 
readily  worked  into  frames,  axles,  or  similar 
parts.  The  leader  of  the  g^ng  employs  such 
help  as  he  thinks  advisable  to  use  on  the  work 
and  pays  a. certain  price,  previously  agreed  upon, 
for  the  services  rendered.  In  large  shops  this 
method  may  also  be  employed  in  turning  driving 
wheels,  overhauling  pistons  and  rods,  removing, 
overhauling,  and  replacing  steam  and  dry  pipes, 
etc. 

Another  method  of  rewarding  labor  is  what 
is  known  as  the  differential  rate  system  of 
piece-work.  This  consists  in  offering  two  dif- 
ferent rates  for  the  same  job.  If  the  work  is 
finished  in  the  shortest  possible  time  and  in  per- 
fect condition,  a  high  price  per  piece  is  paid. 
If  the  workman  is  longer  in  performing  the 
operation  than  the  time  which  the  job  should 
take,  or  if  there  are  imperfections  in  the  work, 
he  is  paid  a  low  price  for  his  labor.  The  chief 
merits  claimed  by  this  system  are  reduced  cost 
of  output  and  increase  in  wages. 

Accurate  knowledge  in  rate-fixing  which  pre- 
vents any  desire  on  the  part  of  the  workmen 
to  "soldier"  or  hold  back  on  the  work  in  an  en- 
deavor to  deceive  the  management  as  to  the 
exact  time  required  to  perform  any  fixed  opera- 
tion. More  uniform^  and  just  treatment  of  the 
employees  resulting  in  a  corresponding  increase 
in  the  quality  and  amount  of  work.  The  selec- 
tion of  the  best  men  for  each  class  of  work  and 
the  sifting  out  of  those  who  are  incurably  lazy 
or  inferior.  The  promotion  of  a  most  friendly 
feeling  between  employee  and  employer.  This 
system  readily  adopts  itself  to  the  manufacturing 
concern,  but  on  account  of  the  great  variety  and 
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complex  nature  of  locomotive  repairs  it  is  little 
used,  if  any,  for  railroad  repair  shops. 

Straight  Piece-Work. —  Beyond  straight  shop 
time,  the  straight  piece-work  system  most  read- 
ily adapts  itself  to  the  railroad  shop,  and  is  fast 


venient  for  use  by  the  shop  specialist  in  timing 
all  machine  operations.  This  card  is  equally  ap- 
plicable to  operations  in  other  departments,  m 
which  case,  of  course,  ti»e  speeds  and  feeds  are 
omitted. 


Shop. 


A.  B.  C.  Railroad  Compahy 
Date 


Deicrlptlon   of  Operation  and  Material. 


Machine. 


.Time  Started. 


.Time  Finished. 


Spud 

FaiD  Paa  Rav. 

TiMB— HmiTTlS 

Time  to  Change 

and 

Grind  Tools 

Total  Time 

Ronxh 
Cut 

Finlah 
Cut 

•^sir 

FInldi 
Cut 

Rough 
Cut 

FIntah 
Cut 

To 

Set 

To 
Remove 

Minutes 

Name  of  Workman . 
Remarks: 


.Day  Rate. 


Assistant  to  Gen'I  Foreman, 


becoming  popular.  It  consists  briefly  in  ascer- 
taining the  time  necessary  to  perform  each  ele- 
mentary operation  and  fixing  a  certain  definite 
price  to  cover  the  same. 

The  duty  of  carefully  timing  each  operation 


As  fast  as  information  for  diflferent  opera- 
tions is  collected  on  these  cards  they  are  turned 
in  to  the  office  of  the  shop  superintendents  and 
the  following  permanent  record  card  is  made  out 
in  duplicate: 


ScaaouLB  Ko._ 


A,  B.  C.  Raiuoad  Company 


RECORD  OF  OPERATIONS  FOR  ESTABLISHING  PIECE  WORK  PRICES. 

SHor 

DATS 

CA«  Mimasa 

PATTBKH  HO.  OB 
•  HAFS  NUHSBB 

CLASS  BMOIHB  OB  CAB 

MACMtMB 

SHOr  MO. 

HATBBIAL 

DESCRIPTION  OF  OPERATION. 


TIKB  SBTTIMO 

TIMB  HACHIMIIIG 

TOTAL  TIHB 

BOUGHIMC  CUTS 

SPKBD 

raan 

DBrm 

MO. 

VIHUH  CUT 

HO.  OP  riBCSS 

OraBATlVB 

BATB 

SFBBD 

FBBD 

Pleoc  Work  Inspector 
_or  Foreman. 


-General  Foreman. 


REMARKS: 


ArraovBD : 


Master  HechaAic. 


Shop  Spedallat. 


Mecb.  Snpt. 


and  fixing  a  price  which  will  allow  the  work- 
man  to  earn  a  reasonable  amount  over  his  daily 
rate  provided  work  is  of  the  proper  quality  and 
completed  in  the  required  time,  is  usually  put 
into  the  hands  of  a  person  termed  the  speed 
boss,  assistant  to  the  general  foreman,  shop 
specialist,  etc. 

The  following' card  will  be  found  very  con- 


After  these  cards  have  been  approved  by  the 
mechanical  officials  in  the  order  in  which  the 
titles  appear,  the  original  is  filed  in  the  office  of 
the  superintendent  of  motive  power  and  the 
duplicate  returned  to  the  master  mechanic  or 
shop  superintendent  as  authority  to  use  the  price. 

When  piece-work  prices  have  been  fixed  for 
all  operations  in  any  department,  they  are  made 
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tip  in  detail  according  to  the  following  illustra- 
tion which  is  reproduced  from  a  page  of  a  piece- 
work schedule  in  effect  on  one  of  the  leading 
railroads. 

A.  B.  C.  Railroad  Company 

HlCHANICAL    DBPARTMBNT. 


Pattern  or 
shape  num- 
ber. 


Schedule 
number. 


B304 
B30S 

B306 

8307 
8308 

B309 
B310 
B311 
B3i> 


B313 

B3»4 
B3.5 

B316 
B317 
B318 
B31, 


B3X> 
6311 
B33a 


Name  of  part  and  description 
of  operation. 


ROCKER  BOX 

Halves  planed  to  fit  together 

as  follows: — 

Class  G-i  to  4,  each  box,.. 

Class  H-i  to  4,  each  box,. . 

Plane  to  fit  frame,  as  follows:— 

Class  G-i  to  4,  each  box,.. 

Class  H-i  to  4,  each  box,.. 

Old,  re-planed  for  closing,  each 

box, V 


SHOES  AND  WEDGES 

Plane    complete,    except    on 
back,  for  thickness,  as  fol- 
lows.— 
Class    G-8-9,    H-7,    E-i, 

D-6-7-11,  each 

All  others,  each, 

Plane  for  thickness,  alt  classes, 
each 


STEAM  CHEST  AND 
COVERS 

New,  plane  complete,  D-i-t, 
each, 

Old,  re-plane,  one  side  onljr, 
D-i-3,  each, 

Old,  re-plane,  both  sides, 
D-i-9,  each 


Price. 


These  sheets  are  bound  in  book  form  and  put 
into  the  hands  of  the  gang  foreman  and  piece- 
work inspectors  for  permanent  use  in  the  shop. 
A  letter  is  placed  before  the  number  of  each 
operaticHi  to  distinguish  one  department  from 
another  in  timekeeping  and  accounting. 
W.  S.  COZAD, 
Shop  Specialist,  Erie  Railroad. 


Railway  Shop  Timekeeping.  The  system 
of  timekeeping  herein  described,  if  intelligently 
applied,  will  meet  all  requirements  in  every  de- 
partment of  a  railway  shop,  whether  on  a  day- 
work  or  piece-work  basis.  It  may  be  handled 
entirely  with  cards,  with  the  single  exception  of 
the  time  book.  The  cards  can  be  made  from  a 
cheap  grade  of  manilla  cardboard  and  will  be 
very  convenient  to  handle  both  in  the  shop  and 
office. 

Checking  Employees  to  and  from  Work. — 
Assume,  as  an  illustration,  that  the  shop  em- 
ploys 1,000  men.  These  men  would  likely  be 
distributed  among  the  different  departments 
about  as  follows: 

Erecting  shop j jo  mea 

Machine  and  fitting  department aeo  mea 

Bailer  shop aoomen 

Blacksmith  shop ,jo  men 

Tin,  pipe  and   copper   department,  paint  shop, 
carpenter  shop,  laborers,  etc 350  men 

To  maintain  a  proper  check  on  1,000  em- 
ployees, it  would  be  necessary  to  establish 
check  rooms  or  booths  at  perhaps  four  different 
points  in  the  shop  so  that  they  will  be  easily 
accessible  to  the  men  and  to  allow  proper  hand- 
ling of  the  cards  within  the  limited  time  allot- 
ted for  this  purpose. 

In  this  booth  may  be  located  a  case  containing 
about  250  separate  departments  as  shown: 


X 

s 

x-too 

3 

4 

etc. 

XOX-SOD 

At  each  one  of  the  points  an  opening  may 
be  made  in  the  wall  of  the  room  similar  to  the 
window  in  a  ticket  office,  and  through  this  win- 
dow the  card  shown  in  the  illustration  below 
should  be  delivered  to  and  received  from  the 
men: 


No.. 


A.  B.  C.  Railroad  Co. 


Dally  Time  Record  0 

r 

Shnn 

Dale                        t<v> 

CHARGE 

PIECE  WORK 

DAY  WORK 

HOURS 

DESCRIPTION  OF  DAY  WORK 

COHMBHCBD 

FWISHBD 

COMMBNCBI> 

PINISHBD 

• 

Correct:. 


Foremaiu 
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One  of  these  departments  should  be  assigned 
to  each  employee  and  be  so  designated  either  by 
his  name  or  number.  In  small  shops  where 
timekeeping  is  handled  in  the  office  of  the  gen-> 
eral  foreman,  the  departments  on  the  right, 
numbered  i-ioo,  101-200,  etc.,  can  be  used  as  a 
permanent  file  for  piece-work  cards. 

At  the  end  of  each  month,  a  sufficient  number 
of  cards  (one  for  each  day  in  the  following 
month)  should  be  stamped  with  the  department, 
the  employee's  name,  and  placed  in  the  proper 
*pigeon  hole*  in  the  case.  This  can  be  done 
with  one  blow  of  a  rubber  stamp  with  movable 
type,  by  having  the  block  so  constructed  as  to 
fit  the  blank  spaces  on  the  card.  A  bright,  active 
boy  can  accomplish  this  work  for  250  men  in 
about  two  days. 

The  shop,  office,  or  booth  in  which  these  cards 
are  kept  should  be  opened  15  minutes  before 
the  whistle  blows  and  the  person  entrusted  with 
this  work  must  be  on  duty  ready  to  give  out  the 
cards  as  the  employees  call  their  name  or  num- 
ber—  numbers  are  preferable  because  when  a 
man  leaves  the  service  the  person  employed  to 
fill  his  place  can  take  the  original  number  with- 
out any  change  whatever  in  the  filing  case.  As 
each  man  passes  the  window  arranged  for  this 
purpose  and  calls  out  his  number,  the  card 
should  be  taken  from  his  respective  department 
in  the  case,  the  date  and  time  of  entering  ser- 
vice stamped  on  it  with  a  rubber  stamp  and  passed 
out  to  him.  At  12  noon  the  window  is  opened 
and  the  cards  received  from  the  men  as  they 
pass  on  their  way  out.  During  the  noon  hour 
the  cards  should  be  distributed  in  the  case,  and 
at  12.45  P-  U-  the  window  is  opened  again  and 
each  employee  receives  his  card  after  the  time 
at  which  he  commences  duty  has  again  been 
stamped  on  it.  This  is  his  certificate  to  show 
that  he  was  in  the  shop  and  ready  for  service 
at  the  time  prescribed  by  the  company.  At 
6  p.  M.  these  cards  should  be  collected  at  the 
Avindow  from  which  they  were  received  by  the 
workmen,  approved  by -the  foreman,  and  turned 
in  to  the  office  of  the  general  timekeeper,  where 
they  should  be  properly  entered  in  the  daily  time 
book. 

At  precisely  7  a.  m.  and  I  p.  m.  the  windows 
should  close,  and  any  employee  coming  in  after 
that  hour  may  be  required  to  apply  at  the  office 
for  the_  card,  which  should  have  marked  on  it 
in  red  ink  the  time  at  which  he  enters  service. 
Any  workman  entering  service  without  his 
'Daily  Time  Certificate"  properly  marked  should 
be  liable  to  lose  the  time  for  that  half  day,  sub- 
ject only  to  the  discretion  of  the  shop  superin- 
tendent 

The  card  used  to  check  employees  in  and  out 
of_  shop  will  answer  in  every  department  of 
railway  repairs,  both  cars  and  locomotives,  in 
making  daily  record  of  all  shop  or  day-work 
time. 

The  only  difficulty^  to  be  guarded  against  in 
handling  this  work  is  in  securing  the  proper 
charge.  If  the  cards  are  allowed  to  pass  un- 
checked by  the  gang  foreman  of  the  department, 
the  men  .ire  liable  'o  become  indifferent  and 
careless  in  fixing  the  exact  number  of  hours 
against  each  engine  or  account  where  their  work 
is  of  a  miscellaneous  nature.  These  cards 
should  be  carefully  checked  each  day  by  the 
foreman  in  charge  to  obtain  satisfactory  results. 
In  shops  where  a  part  of  the  time  is  on  a  piece- 


work basis  this  should  be  recorded  on  the  fd- 
Iswing  card: 

Cakd  No. 


A.  B.  C.  Railroad  Company 

PiBCB  Work  Card 


.Shop. 
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Piece  Work  Checker 


Foreman 


To  handle  this  card  successfully  it  is  neces- 
sary to  have  piece-work  inspectors  to  inspect 
the  work  and  use  this  card  in  making  a  proper 
record  of  the  time.  The  piece-work  inspector 
or  time  inspector  as  they  are  called  in  some 
shops  should  personally  see  each  man  who  is 
paid  by  the  piece,  at  least  once  a  day,  inspect 
the  quality  and  amount  of  work  which  he  has 
done,  and  by  use  of  the  schedule  referred  to  on 
a  previous  page,  make  a  careful  record  of  the 
number  of  pieces  and  the  price  per  piece,  ex- 
tending it  as  indicated  on  the  card. 

This  inspection  should  be  repeated  day  after 
day  until  the  piece-work  record  card  is  full  of 
items  when  either  the  total  amount  can  be  car- 
ried to  the  top  of  another  card  and  the  opera- 
tion  continued   or   the   card   may   be   totaled. 
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properly  signed,  and  turned  in  to  the  general     time  book  may  be  printed  according  to  the  fol- 
timekeeper  for  entry  in  the  time  book.  lowing  illustration : 

A.  B.  C.  Raiuioad  Company 

PiSCB-WoRK 


Nam* 

Occupy 

itinn 

ncrUfMlinn 

Date 

Card 
number 

Hours 

Rate 

Amount 

Date 

Card 
number 

Houra 

Rate 

Amount 

1 

SHOP  TIME 


Day  Rate. 


.Per  Hour 


Date 

Day 
rate 

Charge 

Amount 

The  piece-work  inspector  should  know  his 
men  and  the  position  in  which  he  will  find  them 
in  going  from  one  machine  to  another  and  from 
one  gang  to  another  in  the  shop  and  he  should 
be  provided  with  the  necessary  means  in  the 
foreman's  office  to  arrange  the  cards  accord- 
ingly. 

When  these  cards  are  received  in  the  office 
of  the  timekeeper  they  should  be  numbered  con- 
secutively from  one  up  for  each  department, 
commencing  with  the  nrst  day  and  continuing 
through  to  the  end  of  the  month. 

The  above  illustration  shows  a  leaf  of  the 
'  time  book  for  recording  day-work  and  piece- 
work time. 


Best  results  will  be  obtained  by  entering  all 
shop  time  once  each  day,  and  in  shops  where 
charges  to  different  accounts  are  numerous  this 
book  can  be  printed  so  as  to  use  one  page  for 
piece-work  and  the  opposite  page  for  shop  time ; 
or.  the  book  may  be  made  large  enough  to  pro- 
vide ample  room  for  both  entries  on  same  page. 

In  making  out  the  monthly  distribution  of  the 
various  charges  for  work  done  in  the  different 
departments  the  form  below  will  be  found  very 
convenient. 

This  sheet  can  be  printed  in  a  size  to  meet 
the  requirements  of  the  shop  and  .a  space  left 
at  the  top  of  each  column  for  the  engine  num- 
ber or  other  charge.    By  the  use  of  these  sheets 


DisTBiBunoN  Sheet 

Shop  for 


Engines 


Can 


Ezpeniet 


Shop  Orders 


This  book  should  be  printed  in  a  size  which 
wilt  meet  the  requirements  of  the  plant. 

The  time  recorded  on  the  piece-work  card 
should  be  entered  in  the  book  according  to  the 
card  number  and  to  the  man  who  performed 
the  work.  Where  two  or  more  men  work  to- 
gether on  an  operation  covered  by  a  piece-work 
price,  the  number  of  hours  worked  and  the 
amount  earned  by  each  should  be  entered  in  each 
case  against  the  card  number. 

In  recording  the  shop  time  where  the  cards 
are  turned  in  each  day,  the  distribution  of  the 
different  charges  should  be  made  when  the  time 
is  entered  in  the  book  and  the  cards  filed  in  a 
case  arranged  in  alphabetical  order  so  that  they 
will  be  readily  accessible  in  case  of  error  or  dis- 
pute. 

A    combination    piece-work    and    day-work 


the  charges  on  the  piece-work  cards  can  be 
transferred  as  often  as  they  are  sent  in  from  the 
shop,  thereby  distributing  more  evenly  the  office 
work  through  the  month.     Wm.  S.  Cozad, 

Shop  Specialist,  Erie  Railroad. 

Railway  Signals.  The  subject  of  railroad 
signaling  (with  fixed  signals)  falls  under  three 
heads :  the  block  system,  concentration  of  switch 
and  signal  levers,  and  interlocking.  The  second 
and  third  may  be  considered  as  one.  Block 
signals  are  used  to  maintain  an  interval  of 
space  between  trains  following  one  another.  The 
regulation  of  trains  by  the  maintenance  of  an 
intervaj  of  iime,  at  stations,  is  imperfect  be- 
cause, if,  in  the  case  of  a  curved  line  or  when 
the  engineman's  view  is  obscured  by  fog  or  fall- 
ing snow,  the  foremost  of  two  trains  is  unex- 
pectedly stopped  and  delayed  between  stations. 
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a  collision  may  ensue  in  consequence  of  the 
negligence  of  a  flagman  or  an  eng^neman,  or 
failure  of  lights  or  torpedoes.  The  block  sys- 
tem at  first  was  maintained  by  the  employment 
of  signalmen  at  each  station,  who,  by  telegraph- 
ing one  to  another,  regulated  the  movement  of 
the  trains.  The  high  cost  of  this  system,  due  to 
the  necessity  of  employing  an  attendant  ni^t 
and  day  at  every  station,  led  to  the  invention 
of  automatic  signals,  which  render  the  signalmen 
unnecessary.  The  large  item  of  wages  being 
saved,  the  block  sections  can  be  made  as  short 
as  may  be  desired,  thus  increasing  the  capacity 
of  the  railroad  by  enabling  trains,  to  follow  one 
another  more  closely. 

The  levers  working  a  group  of  switches  are 
concentrated,  primarily,  to  save  the  time  and 
labor  of  the  switch  tender,  who  otherwise  must 
be  continually  running  from  one  switch  to  an- 
other; but  the  principle  is  applicable,  of  course, 
to  any  number  of  switches  within  workable  dis- 
tance, say  500  to  800  feet;  and  at  a  city  pas- 
senger terminus  one  man  is  able  to  attend 
switches  which  otherwise  might  require  a  half 
dozen  attendants.  The  levers  working  the  sig- 
nals are  of  course  likewise  concentrated,  and 
all  are  supported  in  a  frame  together.  Inter- 
locking is  necessary  where  levers  are .  concen- 
trated, because  moving  a  number  of  levers  in 
wrong  sequence  may  lead  to  a  collision  of 
trains.  At  a  crossing  of  one  railroad  with  an- 
other, for  example,  the  attendant  might  inad- 
vertently give  clear  signals  on  both  of  the  lines 
at  the  same  time.  By  locking  the  levers,  one 
against  another,  so  that  he  cannot  do  this,  such 
an  error  is  made  impossible.  At  a  drawbridge 
the  signals  controlling  the  movements  of  trains 
are  interlocked  with  the  apparatus  bv  which  the 
draw  is  locked  in  position.  At  drawbridges,  and 
also  at  most  crossings,  a  diverging  track  or  a 
derailing  switch  is  provided,  so  as  to  divert  a 
train  in  case  its  engineman  disobeys  the  stop 
signal. 

The  Telegraph  Block  System. —  In  this  sys- 
tem, communications  are  made,  in  England, 
with  apparatus  like  the  needle  telegraph,  and  in 
America  with  the  Morse  telegraph.  A  short 
code  of  signals  by  electric  bells  answers  all 
ordinary  purposes,  and  this  is  used  in  many 
cases.  The  telephone  is  also  used  to  a  limited 
extent,  and  is  used  as  a  convenience  where  the 
bell-code  is  the  main  reliance.  The  diagram 
(Fif;.  i)  represents  the  block  signals  at  a  single 
station,  which  we  will  call  station  B.  The  east- 
bound  track  only  is  shown.    The  principal  sig- 

WEST 


may  put  signal  h  in  the  all-clear  position  and 
permit  the  train  to  enter  the  section  between  b 
and  s.  If  the  last  preceding  train  has  reached 
station  C  and  has  been  reported  clear  of  the 
block  section  B-C  signal  i  may  also  be  cleared, 
indicating  that  the  road  is  clear  to  C.  When 
both  b  and  s  are  cleared,  the  distant  signal,  <f, 
may  also  be  cleared,  but  not  otherwise.  The 
distant  signal,  when  its  arm  is  in  a  horizontal 
position,  indicates  that  the  train  must  stop  at  &, 
but  when  the  arm  is  inclined  downward  it  in- 
dicates that  b  and  s  are  both  clear.  In  case  of 
fog  or  snow-storm,  or  if  the  engineman's  view 
is  obscure  in  consequence  of  a  curve  in  the 
line,  this  distant  signal  obviates  the  slackening 
of  speed  which  otherwise  might  be  necessary 
to  enable  the  engineman  to  make  sure  of  a 
clear  signal  at  the  home  signal  b  before  pass- 
ing it.  The  signals  referred  to  are  semaphores, 
one  of  which,  with  a  wooden  post,  is  shown  in 
Fig.  2.  On  American  signals  the  arm  or  blade 
always  extends  to  the  right;  in  England  to  the 
left.  The  upper  arm  gives  the  indications, 
as  just  described,  for  the  main  line.  The  lower 
arm  is  to  give  indications  for  diverging  tracks 
(supposing  there  were  such  a  track  at  T,  Fig. 
i).  The  casting  at  the  left  hand  end  of  the  blade 
is  fitted  with  a  red  glass  spectacle  for  giving  the 
''stop'*  indication  at  night.  When  the  arm  is 
inclined  downward,  to  indicate  all-clear,  the 
spectacle  is  lifted,  disclosing  the  white  (un- 
colored)  light,  the  all-clear  signal.  Where 
green  is  used  for  the  all-clear  indication  at  night, 
a  double  spectacle,  with  both  red  and  green 
glasses,  is  provided.  The  counterweight  c,  one 
for  each  arm,  serves  to  return  the  arm  to  the 
horizontal  or  stop  position  in  case  of  breakage  of 
the  wires.  On  some  railroads  the  semaphore 
arm  is  made  to  take  any  one  of  three  positions : 
horizontal  for  stop,  vertical  for  all-clear  and 
half-way  between,  meaning  "caution."  On  cer- 
tain other  roads  the  arm  is  inclined  45°  upward 
from  the  horizontal  to  indicate  caution.  Where 
signals  are  required  for  two  parallel  tracks  they 
may  be  set  on  a  "bracket-post*  as  shown  at  A 
(Fig.  2).  At  B  (Fig.  2)  are  shown  home  sig- 
nals for  movements  in  the  same  direction  on 
two  parallel  lines,^  and  distant  signals  for  the 
same  lines,  the  distant  signals  regulating  the 
approach  to  home  signals  fartheron.  For  low- 
speed  movements,  as  from  a  siding  to  a  main 
track,  a  dwarf  signal  is  used  (C,  Fig.  2).  Where 
signals  are  required  for  more  than  two  tracks 
side  by  side  they  are  usually  set  on  a  bridge 
spanning  the  tracks  above  the  tops  of  the  cars. 
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Fio.  I.— Signal!  at  Block  Signal  Station. 


nal,  called  the  home  signal,  is  shown  at  b. 
When  a  train  is  ready  to  proceed  from  A  io  B 
the  attendant  at  B,  receiving  notice  from  A,  re- 
plies, saying  whether  or  not  the  line  from  A 
is  clear  as  far  as  signal  bj  in  other  words, 
whether  or  not  the  last  pfeceding  train  has 
passed  wholly  beyond  b.  If  the  line  is  clear,  A 
then  permits  the  train  to  proceed.  If  the  line 
from  b  to  s  (the  starting  signal)   is  clear,  B 


Signals    are    further    explained    below,    under 
Interlocking. 

To  provide  against  errors  of  signalmen,  W. 
R.  Sykes  and  others  have  devised  electric  con- 
trollini;  apparatus,  so  that  to  admit  a  train  to 
a  block  section  it  is  necessary  to  have  the  con- 
current consent  of  the  signalman  at  both  the 
entering  and  the  outgoing  ends.  This  arrange- 
ment  is  called   "controlled  manual"   or  "lode- 


Digitized  by 


Google 


RAILWAY  SIGNALS 


and-block.'  It  is  used  on  the  London,  Brighton 
&  South  Coast  Railway  and  others  in  England 
and  on  the  New  York  Central  &  Hudson  River, 
the  New  York,  New  Haven  &  Hartford,  and 
others  in  America. 
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Fig.  2. — Semaphore  Signal  24  ft  high;  arms  in  position 
to  indicate  "stop."  C,  counterweight;  L,  lamp.  A  — 
Signals  on  bracket  post  for  trains  moving  in  the  same 
direction  on  two  parallel  tracks.  B  —  Home  and  dis- 
tant signals  for  parallel  tracks;  home  for  the  ^section 
immediately  in  advance,  distant  for  the  section  be- 
yond.    C  —  Dwarf  signal,  tor  slow  movements. 

Electric  Train  Staff.— For  signaling  on  a 
single  track  railroad,  where  it  is  necessary  to 
provide  not  only  against  collisions  between 
trains  running  in  the  same  direction  but  also  be- 
tween trains  running  toward  each  other,  the  ap- 
paratus of  Tyer  and  of  Webb  &  Thompson  is 
used.  In  these  a  "staff  of  wood  or  metal  20 
inches  long,  or  a  round  tablet  about  3  inches 
in  diameter,  is  delivered  to  the  engineman  as  a 


symbol  to  give  the  train  the  right  to  the  track 
from  station  to  station.  Possession  of  this  em- 
blem assures  the  engineman  that  no  other  train 
is  in  that  section.  A  magazine  filled  with  stafiFs 
or  tablets  is  provided  at  each  end  of  a  block 
section,  and  after  one  of  these  is  taken  out  (at 
either  end)  no  other  can  be  taken  out,  at  either 
end,  until  the  first  has  been  replaced  at  one  end 
or  the  other.  This  control  is  effected  by  a  lock, 
governed  by  a  polarized  electro-magrnet.  The 
magnets  at  the  two  stations  are  electrically  con- 
nected by  a  wire,  and  withdrawal  of  a  staff  at 
either  station  locks  both  magazines,  while  the 
return  of  the  staff  to  either  unlocks  both.  The 
staff  system  is  modified  by  a  "permissive"  staff 
or  a  staff  with  tickets ;  then  two  or  more  trains 
may  follow  one  another  in  the  same  direction, 
while  still  the  entrance  of  a  train  from  the  op- 
posite direction  is  forbidden.  _A  semaphore  sig- 
nal, giving  permission  to  a  train  to  enter  a  block 
section  is  m  some  cases  interlocked  with  the 
staff  apparatus,  so  that  the  signal  indicates 
'stop'  to  entering  trains  until  the  staff  has  been 
taken  out  of  the  magazine  and  used  as  a  key 
to  unlock  the  signal.  These  single-track  devices 
are  used  in  England  and  Australia  much  more 
than  in  America. 

Automatic  Block  Signals. —  These  are  con- 
trolled by  electro-magnets  actuated  by  an  electric 
current  flowing  through  the  rails  of  that  portion 
of  the  track  which  constitutes  the  section  to  be 
protected.  From  a  battery  at  the  out-going  end 
of  the  section  the  current  flows  through  the 
right-hand  rail  to  the  sigrnal  at  the  entering  end ; 
thence  through  the  coils  of  a  relay  at  that  signal, 
and  back  through  the  left-hand  rail  to  the  bat- 
tery. The  track  being  free  from  all  vehicles, 
the  relay  is  energized  by  the  current;  and  by 
means  of  magnet  s,  explained  below,  it  holds 
the  signal  in  the  all-clear  position.  The  pres- 
ence of  a  train  (or  car)  in  the  section  de- 
energizes  the  relay  by  making  a  short  path  for 
the  current,  through  the  wheels  and  axis,  from 
one  rail  to  another,  and  this  allows  the  signal  to 
change  by  gravity  from  the  all-clear  to  the 
"stop*  position. 

The  connections  for  a  simple  automatic  block 
signal  circuit  are  shown  in  Fig.  3.  The  current 
flows  from  battery  12,  at  station  C,  through  the 
rails  on  one  side  to  station  B,  thence  by  a  wire 
to  the  relay  r,  through  its  coils,  and  thence  back 
to  the  battery  by  the  rails  of  the  other  side  of 
the  track.  At  the  ends  of  block  sections  (a) 
the  rail-ends  are  insulated  one  from  the  other; 
aiid  all  the  other  rail  joints  are  fitted  with  bond 
wires  to  insure  a  good  electrical  conductor 
throughout  the  section.  At  a  switch,  as  at  v, 
the  track  circuit  is  run  through  the  rails  of  the 
side-track  for  a  short  distance  so  that  if  a  car 
on  the  siding  should  be  left  standing  so  as  to 
foul  the  main  track,  the  current  would  be  short 
circuited,  throwing  the  signal  to  the  stop  posi- 
tion. As  the  insulation  of  the  rails  is  poor,  the 
battery  for  a  track  circuit  must  be  of  low  in- 
tensity. The  usual  battery  consists  of  two  cells, 
gravity.  In  many  cases  the  wire  13  by  which 
the  relay  r  controls  the  signal  magnet  s  is  ex- 
tended, on  poles,  to  the  switch  v,  and  to  all 
switches  in  the  section;  and  the  setting  of  the 
switch  for  the  side  track  is  made  to  set  the  sig- 
nal against  approaching  trains.  In  other  cases 
the  breaking  of  the  track  circuit  at  v  is  relied 
on  for  this.    On  a  single-track  railroad  auto- 
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posite  direction. 


Fto, 


A. — Union  Auto- 
matic     Clock-Work 


matic  signals  must,  of  course,  be  arranged  to 
give  indications  in  both  directions,  and  the  relay 
of  a  given  section  not  only  controls  the  signal 
to  which  it  is  attached  but  also,  by  means  of  a 
wire  run  on  the  telegraph  poles  to  the  other  end 
of  the  section,  it  controls  a  similar  signal  (on 
the  other  side  of  the  track)  at  the  far  end,  which 
gives  indications  to  trains  moving  in  the  op- 
To  provide  against  the  pos- 
sibility of  a  collision,  in 
case  opposing  trains  should 
enter  a  section  from  opjjo- 
site  ends  at  the  same  in- 
stant, the  track  circuit  of 
each  section  is  made  to  con- 
trol not  only  its  own  signals 
but  one  other  signal,  farther 
off,  in  one  direction,  thus 
ensuring  to  at  least  one  of 
the  two  trains  the  warning 
of  two  successive  signals. 

The  actual  movement  of 
the  signal  is  produced  not 
by  the  track  relay  with  its 
weak  current,  but  by  a 
weight  and  clockwork,  con- 
trolled by  magnet  s;  or, 
electro-magnet  s,  worked  by 
a  local  battery,  may  itself 
be  made  powerful  enough; 
or  an  electric  motor  may  be 
used;  or  compressed  air  or 
gas.  The  clockwork,  and 
the  electro-magnet,  were  the 
usual  sources  of  power  until 
the  demand  arose  for  a 
larger  signal.  The  clock- 
work signal.  Fig.  4,  is  a  disk 
20  inches  in  diameter,  turn- 
ing oil  a  vertical  spindle. 
The  signal  worked  by  an 
electro-magnet  is  a  very  light  disk  enclosed,  to 
protect  it  from  wind,  rain  and  snow,  in  a  case 
with  a  glass-covered  opening.  It  turns  on  a 
horizontal  axis   (see  Fig.  s). 

For  a  large  signal  (semaphore)  which  cannot 
be  protected  from  wind,  rain  and  snow,  com- 
pressed air  was  introduced  as  a  motive  power 
(see  Fig.  6).  For  a  series  of  f  ignals  an  air 
compressor  is  provided  at  a  central  point  which 
conveys  pressure,  through  an  iron  pipe,  either 
buried  or  above  ground,  to  all  of  the  signals 
along  a  section  of  10  or  20  miles.  Later,  elec- 
tric motors  were  adapted  to  this  use,  doing  away 
with  the  expense  and  annoyance  of  the  pipe, 
and  substituting  electric  power  for  the  com- 
pressor. The  motor  is  worked  by  a  primary 
battery  and  both  mo{or  and  battery  are  usually 
contained  in  a  box  at  the  foot  of  the  sig^nal 
post  (Fig.  7).  A  modification  of  this  is  the 
provision  of  storage  batteries,  charged  through 
apower  wire,  conveying  current  from  a  dynamo 
situated  at  a  central  point;  or,  storage  bat- 
teries may  be  taken  out  and  carried  to  a  charg- 


Block  Signal.  Disk, 
as  in.  in  diameter, 
turning  on  vertical 
spindle.  The  cut 
sbmrs  the  signal  in 
tne  "  stop  "  position; 
to  indicate  all-clear  it 
is  turned  with  its 
edge  toward  the  ap- 

{)roaching  train.  The 
ampj  turning  with 
the  disk,  indicates  at 
night  white  or  green 
for  ail<lear,  red  (or 
stop.  The  disk  is 
made  of  loose  slats 
to  reduce  resistance 
to  the  wind.  The 
clock-work  weight  is 
suspended  within  the 
bollow  iron  post. 


ing  station  when  exhausted.  The  electric  mo- 
tor is  cheaper  than  compressed  air,  but  further 
efforts  to  reduce  cost  and  to  supply  each  signal 
with  a  larger  independent  reservoir  of  power  led 
C.  J.  Coleman  to  devise  the  liquid  gas  signal, 
in  which  the  motive  power  is  liquid  carbonic 
acid  gas,  contained  in  a  cylinder  under  high  pres- 
sure. The  cylinder  is  put  in  a  pit  at  the  foot 
of  the  post.  A  second  cylinder  (in  the  pit)  is 
connected  when  the  first  is  exhausted,  and  fresh 
cylinders  are  brought  as 
often  as  needed.  A  re- 
ducing valve  regulates 
the  working  pressure. 

In  automatic  signal- 
ing the  distant  signals 
are  usually  fixed  on  the 
same  posts  with  the 
home  signals;  for  ex- 
ample, the  distant  signal 
for  signal  11'  section 
C-D  is  fixed  on  the  post 
with  signal  11,  below 
home  signal  11.  Signal 
11'  may  control  the  dis- 
tant signal  at  11  by  a 
current  through  a  wire 
run  on  poles,  or  by  a 
pole  changer  which  when 
signal  11'  goes  to  the 
stop  position,  changes 
the  polarity  of  the  track 
circuit  B-C.  In  place  of 
relay  r  a  polarized  relay 
is  used,  the  relay  in  its 
ordinary  function  con- 
trolling the  home  signal 
and  on  the  polarized 
side  controlling  the  dis- 
tant signal. 

On  the  Boston  Ele- 
vated railroad,  running 
very  frequent  trains,  and 
with  short  block  sec- 
tions  and  trains  of  uni- 
form length,  an  auto- 
matic stop  is  used.  This 
^  ,  .  is  a  device,  fixed  on  the 
Di.k'-S^/n'Ll,  ^?l'°1^  Sleepers   working  in  uni- 

high.     The  disk,  which    SOn    With    the    block    Slg- 
shows     in     the    large  nal,  which,  when  the  sig- 

S2'SaT*o7'colo''rrd"'.1fk  "f'     >«     «*     t".    '"<»'"*« 

or  celluloid,  it  indicates  S'oPi  »S  moved  into  a  po- 

"stop."    To    indicate  sition      near      the      rail 

wUM?/„„'^fr„jH«  ni"  where  it  will  strike  atrip 

witndrawn  from  its  po-  .i_      •      ..  _j 

sition  in  front  of  ttie  On  the  leading  car  and 

opening.      The    upper  cause   the   air-brakes   to 

opening,  is    for    the  be  applied;  SO  that  any 

^foVed  •"gl«s"T,=    in  train  which  passes  a  stop 

front  of  the  lamp  when  signal  is  Stopped  in  spite 

the  disk  indicates  stop  of  anything  that  the  mo- 

and  IS  withdrawn  when   ♦___-_-    «,«.,   a^   ^^    «*« 

the  signal   changes  to  \0TmM  may  do  or  neg- 
"  all-clear."  lect  to  do. 


Fio. 


^ 


Fia  3. — Automatic  Block  Signal  Circuit.  A  section  (B— C)  is  usually  from  3,000  tt.  to  5,000  tt.  long:  10,  la 
track  batteries;  11,  11'  automatic  semaphore  block  signals,  in  position  to  indicate  all  clear;  r,  track  relay; 
M,  signal  magnet;  v,  switch. 
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To  avoid  the  expense  and  complication  of  a  and  there  is  no  signalman  at  hand  to  give  posi- 
distant  and  a  home  signal  at  every  post,  the  tive  information  as  to  whether  or  not  the  last 
three-position  automatic  signal  was  devised.  In  preceding  train  has  cleared  the  block  section, 
this,  the  semaphore  arm  when  horizontal  indi-  InterlocktHg^  Fig.  8  shows  two  switches  and 
cates  stop,  as  with  other  signals ;  and  when  ver-  four  signals.  To  permit  the  passage  of  a  train, 
tical  it  indicates  proceed  at  full  speed;  but 
when  it  is  at  an  angle  of  45°,  it  indicates  stop 
at  the  next  signal,  which  makes  it  virtually  a 
combined  home  and  distant  signal.  As  a  home 
signal  it  means  (in  this  last  position)  "proceed,* 
but  as  a  distant  signal  it  means  "stop*  (at  a 
point  farther  on).  On  electric  railroads  the 
rails  of  the  track  are  used  for  the  return  of  the 
powerful  electric  current  used  for  the  propulsion 
of  the  cars,  so  that  an  arrangement  has  been  de- 
vised to  control  automatic  block  signals  by  the 
use  of  only  one  of  the  rails  of  the  track.  By 
the  use  of  a  polarized  relay  the  difference  in 
potential  between  the  left-hand  rail  and  the 
right-hand  is  made  to  control  the  signial  magnet. 
This  arrangement  has  not  yet  (1904)  come  into 
general  use.  The  electric-light  signaling  appa- 
ratus used  on  electric  railroads  do  not  come 
within  the  scope  of  this  article,  as  they  lack  im- 
portant features  which  signal  engineers  deem  es- 
sential to  correct  signal  practice. 

Permissive  Block  Signaling,  as  mentioned  in 
connection  with  the  electric  train-staff,  is  prac- 
tised under  all  of  the  different  systems.  With 
the  telegraph  block  system,  stations  are  usually 
2,  3  or  4  miles  apart,  and  when  freight  trains 
are  unusually  numerous,  it  often  becomes  neces- 
sary to  run  them  nearer  together  than  this,  and 
so  a  permissive  signal  is  given.  The  engineman 
running  under  sucn  a  signal  must  slacken  speed, 
if  necessary,  at  curves,  or  in  case  of  fog,  so  as 
to  avoid  the  possibility  of  striking  any  train 
ahead.  With  the  controlled  manual  system  the 
controlling  apparatus  is   useless,  if  permissive 


Fig.  6. — Electro-Pneumatic  Semaphore  Sie[nal  (short  poat 
to  stand  on  overhead  brid^).  The  signal  arms  are 
moved  by  vertical  rods  within  the  tubular  iron  post. 
The  operating  cylinder  C  is  contained  in  the  box  A  at 
the  foot  of  the  post.  Admission  of  air  to  the  cylinder 
is  controlled  by  electro-magnet  M. 

signals  are  given.  With  automatic  signals  it 
is  necessary  to  allow  all  trains  to  proceed  per- 
missively  after  having  stopped  at  a  block  signal, 
because  the  signal  may  be  indicating  'stop*  on 
account  of  some  derangement  of  the  apparatus. 


Fio.  7. — ^Automatic  Semaphore  Block  Signal.  The  npper 
part  of  the  box  at  the  foot  of  the  post  contains  the 
electric  motor  and  controlling  mechanism,  the  signal 
arms  being  moved  by  rods  within  the  tubular  post. 
The  lower  part  of  the  box  contains  the  battery  for 
the  motor,  or,  in  the  case  of  a  gas  signal,  may  con- 
tain the  gas  holders.  Of  the  three  glasses  in  each 
spectacle,  the  two  upper  ones  indicate  stop,  taking 
the  place  of  a  single  elongated  glass;  thus  stop  is  in-j 
dicated  (at  night)  until  the  arm  moves  down  foUjr 
to  the  all-dear  position. 

say  train  No.  10,  along  the  main  line  from  a  to  b, 
the  switch  3  in  the  main  line  track  must  be 
•straight";  switch  3,  in  the  siding,  must  also 
be  straight,  so  that  any  attempt  to  move  from  c 
to  b  (which  would  foul  the  path  of  train  No. 
10)  will  be  thwarted;  and  signal  2  must  be  put 
in  the  all-clear  or  "proceed*  position,  givui|f 
notice   to  the  engineman   of   No.    10  that  the 
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switch  ahead  of  him  is  in  the  right  position. 
The  movement  of  the  levers  in  this  sequence 
is  compelled  by  the  interlocking.  Lever  No. 
2  cannot  be  moved  to  clear  the  signal  until  lever 
No.  3  has  been  put  in  the  right  position ;  lever 
No.  3,  working  both  switches  simultaneously, 
cannot  be  moved  until  lever  No.  4,  working  sig- 
nal 4,  is  "home,"  in  which  position  it  must  be 
when  that  signal  is  in  the  stop  position,  forbid- 
ding a  train  to  oroceed  from  c  eastward.  Near 
each  switch  there  is  a  detector  bar  g,  connected 
with  the  lever  moving  that  switch,  which  pre- 
vents the  signalman  from  carelessly  changing  the 
position  of  the  switch  while  a  car  or  engine 
stands  over  the  detector  bar.  The  bar  lies 
close  to  the  rail,  on  the  outside  thereof,  and  )X 
must  be  lifted  whenever  the  switch  lever  is 
moved;  but  the  presence  of  a  car-wheel  will 
keep  it  from  rising,  and  thus  will  prevent  the 
movement  of  the  switch  lever.  The  signal  at  i, 
with  a  fish-tail  arm,  is  a  distant  signal,  the 
function  of  which  has  been  explained. 

Switches  are  usually  connected  with  the 
cabin  or  tower  by  iron  rods  (gas  pipes)  sup- 
ported a  few  inches  above  the  ground  at  short 
mtervals  on  rollers ;  signals  are  connected  either 
by  rods  or  by  wires.  Bell  cranks  are  introduced 
where  it  is  necessary  to  abruptly  change  the  di- 
rection of  a  rod.  A  long  rod  or  wire  mustbe 
provided  with  a  compensator  to  obviate  diffi- 
culty from  expansion  and  contraction  due  to 
changes  in  temperature.    For  the  rod,  a  simple 


and  electric  machines  have  been  devised  to  do 
the  work.  Where  a  manual  machine  requires, 
say,  five  men  to  work  the  levers,  it  is  possible, 
by  the  introduction  of  power  (which  also  saves 
steps  by  concentrating  the  levers  in  a  smaller 
space),  for  one  or  two  men  to  do  the  work.  In 
the  Westinghouse  electro-pneumatic  machine, 
compressed  air,  at  70  pounds  per  square  inch, 
from  a  reservoir  at  the  signal  cabin,  is  conveyed 
in  pipes,  laid  underground,  to  cylinders,  one 
at  each  switch  and  one  at  each  signal,  in  which 
the  pressure,  by  means  of  a  piston,  moves  the 
switch  or  signal.  (A  signal  cylinder  is  shown 
in  Fig.  6.)  The  admission  of  air  to  a  cylinder 
is  controlled  by  an  electro-magnet  fixed  at  its 
side,  and  the  circuit  of  this  magnet  is  controlled 
by  a  miniature  lever  (circuit-closer)  in  the  cabin, 
the  wires,  like  the  pipes,  being  run  under- 
ground. These  little  levers  are  suitably  inter- 
locked, the  same  as  the  large  levers  in  a  manual 
machine.  The  movement  of  a  lever  to  work  a 
switch  does  not,  however,  actuate  the  interlock- 
ing which  releases  the  lever  to  be  moved  next; 
for  the  lever  movement  does  not  insure  that  the 
switch  has  actually  been  moved,  it  only  closes 
the  circuit.  The  next  lever  is  held  locked,  until, 
by  an  electric  current,  the  circuit  of  which  is 
closed  by  the  switch  rails  themselves,  after 
their  movement  is  completed,  the  "indication*  of 
such  completion  is  sent  back  to  the  cabin,  per- 
mitting the  unlocking  of  the  next  lever. 

Following   the   introduction   of   the  electro 


Fio.  8. — Interloclced  Switches  and  Signal*. 


arrangement  of  levers,  called  a  "lazy  jack,'  is 
used.  With  a  wire,  the  connection  at  the  cabin 
must  be  readjusted  as  often  as  a  change  in  tem- 
j)erature  occurs.  A  number  of  more  or  less  sat- 
isfactory automatic  devices  are  in  use  for  this 
purpose. 

Where  a  number  of  levers  are  concentrated 
in  a  cabin,  they  are  fixed  on  a  common  horizon- 
tal axis.  One  such  lever  is  shown  in  Fig.  10, 
the  axis  being  at  X.  The  interlocking  is  ef- 
fected, not  by  the  lever,  but  by  its  latch  V,  so 
that  the  locking  is  'preliminary.*  For  example, 
if  the  signalman  Starts  to  pull  lever  3,  to  move 
switch  3,  the  preliminary  act  of  unlatching  it 
locks  lever  4  before  switch  3  begins  to  move. 
Lifting  latch  V  moves  a  vertical  rod  or  tappet 
N;_this  by  means  of  a  mitered  dog,  moves  a 
horizontal  bar  in  one  of  the  grooves,  G,  a  dis- 
tance of  about  one  inch,  and  thereby  locks  lever 
4.  If  lever  4  were  in  the  wrong  position,  it 
'would  obstruct  the  movement  of  the  horizontal 
bar,  and  thus  warn  the  signalman  that  he  was 
.attempting  to  pull  the  levers  in  the  wrong  order. 
The  horizontal  bars  are  made  of  an^  length  nec- 
«ssary  to  reach  the  farthest  lever  m  the  frame, 
perhaps  50  feet,  or  more. 

Power  STtrilch  and  Signal  Apparatus. —  For 
the  very  numerous  movements  in  a  large  yard, 
like  a  city  passeng^er  terminal,  the  woncing  of 
switches  and  signals  by  manual  power  is  la- 
fionovs  and  comparatively  slow,  and  pneumatic 


pneumatic  machine,  the  experiments  of  F.  L. 
Dodgson  showed  that  the  electric  current  could 
be  dispensed  with  by  using  air  impulses  to  con- 
trol the  admission  of  compressed  air  to  the 
working  cylinders.  Air  is  not  so  quick  as  elec- 
tricity, but  it  answers  all  practical  purposes  at 
moderate  distances.^  In  his  machine,  the  pres- 
sure in  the  power  pipes  is  controlled  by  a  valve, 
opened  and  closed  by  a  leather  diaphragm,  which 
diaphragm  is  moved  by  air  conveyed  in  a  sep- 
arate pipe.  In  this,  the  'all-air*  system,  the 
pressure  in  the  cylinders  is  usually  only  15 
pounds  per  square  inch,  and  in  the  small  pipes 
leading  to  the  diaphragm  valves,  it  is  only  7 
pounds  per  square  inch.  The  signalman's  work 
consists  in  opening  and  closing  valves  by  means 
of  sliding  bars  (called  "levers*)  ;  and  the  inter- 
locking is  the  same  as  in  other  machines. 

The  "all-electric*  switch  and  signal-  appa- 
ratus was  developed  by  J.  D.  Taylor.  A  switch 
is  moved  by  a  one-horsepower  electric  motor 
fixed  to  the  sleepers  and  worked  by  an  electric 
current  conveyed  by  wires  from  a  dynamo  or 
storage  battery  in  the  cabia  For  a  signal,  a 
motor  of  one  sixth  horsepower  is  fixed  to  the 
signal  post.  The  storage  battery  if  usually 
charged  by  a  generator  run  by  a  gasoline  en- 
gine; and  the  amount  of  electric  powei  used  is 
so  small  that  a  small  engine  need  be  run  but  a 
few  hours  daily. 

The   machine   in   the   cabin   consists    of   a 
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frame  supporting  horizontal  sliding  bars  (called 
"levers*),  each  movement  closing  the  circuit  to 
a  switch  or  a  signal.  The  "levers*  are  inter- 
locked, as  in  manual  or  pneumatic  machines; 
and,  as  in  other  power  machines,  the  interlock- 
ing is  controlled  by  an  'indication*  sent  to  the 
machine   from  a    switch  after  the  switch   has 


Electro-pneumatic  block  signals  are  used  ex> 
tensively  on  the  Pennsylvania  Railroad;  also  on 
about  30  miles  of  the  Central  of  New  JTersey, 
and,  for  shorter  distances,  on  the  Burlington 
and  other  roads.  Electric  motor  signals  are  used 
extensively  on  the  Illinois  Central,  the  Dela- 
ware, Lackawanna  &  Western  and  the  Chicago 
&  Alton,  and  are  being  introduced  on  many 
other  roads.  The  electro-gas  signal  is  in  use 
on  the  Delaware,  Lackawanna  &  Western,  the 
New  York  Central  and  other  roads. 

The  manual  interlocking  machines  in  the 
United  States  aggregate  aoout  45.000  levers. 
The  electro-pneumatic  interlocking  is  in  use  at 
numerous  points  on  the  Pennsylvania  railroad, 
at  the  two  large  terminal  stations  in  Boston  and 
at  Chicago,  Saint  Louis  and  other  cities.  The 
"all-air*  interlocking  is  in  use  at  the  Grand 
Central  Station,  New  York,  and  at  large  sta- 
tions in  Chicago  and  other  cities.  The  "all- 
electric*  interlocking  is  in  use  at  large  stations 
in  Chicago  and  at  a  large  number  of  smaller 
places,  this  system  being  peculiarly  adapted  to 
places  remote  from  a  power  station. 

B.  B.  Adams, 
^The  Railroad  Gazette,''  New  York. 

Railway,  Single  Rail  Type.  An  impor- 
tant development  in  railways  is  that  known  as 


Fig.  10. —  Signal  Lever  and  Interlocking  Tappet.  F, 
floor  of  cabin;  G,  groove  for  interlocking  bar;  N, 
tappet;  V,  latch  rod. 

actually  completed  its  movement.  This  "indica- 
tion" current  is  generated  by  the  momentum  of 
the  switch  motor,  which  is  converted  into  a 
generator  for  a  fraction  of  a  second  after  it  has 
completed  its  work  of  moving  the  switch.  The 
movement  of  a  switch  reqtiires  a  current  of  only 
seven  amperes.  Dwarf  signals  are  worked  by 
solenoids. 

The  railroads  in  the  United  States  in  1904 
aggregated  over  200,000  miles.  Of  these  lines, 
a  length  of  about  4,400  miles  was  equipped  with 
automatic  block  signals.  Three  fourths  of  this 
mileage  is  double-track  railroad  and  about  300 
miles  is  four-track.  On  about  22,500  miles  of 
the  railroads  in  the  United  States,  trains  run 
under  the  telegraph  block  system.  In  Great 
Britain  and  Ireland,  all  of  the  railroads  carry- 
ing passengers  are  worked  by  the  telegraph 
block  system.  On  the  continent  of  Europe,  only 
the  more  important  lines  have  the  block  system. 

Automatic  clock-work  signals  are  used  ex- 
tensively in  New  England.^  The  enclosed  disk 
signals  are  used  principally  in  New  England  and 
on  the  Lehigh  Valley,  the  Philadelphia  &  Read- 
ing and  the  Chicago  &  Northwestern  railroads. 


Fig.   I. — American  Elevated  Railroad  System. 

the   single,  central   or  monorail   system.     The 
first  idea  of  a  single-rail  railway  dates  back  to 
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one  hundred  years  ago,  and  many  such  are  now 
being  used  in  various  parts  of  the  world.  _ 

The  first  car  run  on  a  single  rail,  the  inven- 
tion of  M.  Charles  Lartigue,  has  been  in  practical 
operation  for  many  years  in  Djiboniti,  a  French 
African  post.  The  car  is  kept  vertical  by  its 
attachment  to  a  laterally  placed  horse,  which 


Fig.  3. —  The  Tunis  Monorail. 

or  train,  being  partially  concentrated  by  centri- 
fugal force,  and  those  resistances  which  are  not 
concentrated  at  the  centre  are  nearly  compen- 
sated for  by  friction  removing  devices.  When 
the  said  body  is  at  rest,  or  slowly  moving,  the 
unbalanced  forces,  only,  are  mechanically  con- 
centrated with  a  minimum  friction,  and  the  sta- 
bility is  positively  and  absolutely  preserved  with- 
out jarring  movement.  The  downward  vertical 
force  consists  of  the  weight  of  cars,  trucks  and 
load._  This  weight  is  delivered  to,  and  directly 
sustained  by,  two  centrally  disposed  bearing  rails 


laid  with  precision  as  to  alignment  and  surface^ 
and  closely  gauged  to  each  other,  so  as  to  con- 
stitute practically  a  single  support,  while  the 
vertical  integrity  or  stability  of  the  weight  thus 
delivered  to  a  central  point  is  conserved  when 
necessary  by  upward  forces  acting  through  the 
medium  of  dependent  tension  members,  fitted 
with  frictionless  wheels  bearing  against  inverted 
girders  or  rails ;  when  moving  at  speed,  stability 
is  almost  entirely  preserved  naturally  and  auto- 
matically, and  only  slight  strain  is  on  the  de- 
pendent tension  members.  The  magnitude  of 
the  downward  forces  is  a  matter  simply  of 
weight  of  cars;  the  upward  forces  are  a  matter 
of  mechanical  moments  or  leverages;  the  up- 
ward forces  may  amount  to  10  per  cent 
of  the  downward  forces  for  usual  cases. 
The  downward  force  is  delivered  through 
the  medium  of  the  main  central  wheel,  bearing 
on  the  two  central  rails  as  on  a  single  rail. 
The  side  clutch  wheels,  that  bear  against  the  in- 
verted girders  or  rails,  guide,  clutch  and  secure 
the  car  truck  to  its  normal  plane  or  path,  forcing 
the  truck  to  follow  precisely  any  assigned  in- 


Fio.  2. —  The  Cook  System. 

balances  the  car  as  a  hansom  is  balanced  by 
attaching  the  horse  in  front  The  development 
of  this  primitive  idea  attracted  the  genius  of  all 
great  civilized  countries,  and  aided  by  govern- 
ment patronage,  individual  effort  and  fortunes, 
made  great  progress,  but  finally  corporate  wealth 
and  American  genius  perfected  on  scientific  lines 
a  system  which  eliminates  the  possibility  of 
derailment,  makes  the  greatest  speed  attainable, 
with  comfort,  safety  and  economy. 

Technically  the  system  may  be  described  as 
one  where  all  the  different  resistances  to  a 
swiftly  moving  car  or  train,  except  the  atmo- 
spheric resistance,  are  concentrated  in  the  ver- 
tical plane  of  the  centre  of  gravity  of  the  car 


Fio.  4. —  For  surface  street  construction,  sbowingr  over« 
head  truck  at  the  maximum  height  of  14  feet. 

clination ;  for  example,  around  curves.  The  cen- 
tral bearing  rails  and  the  inverted  side  clutch 
rails  being  laid  with  precision  as  to  line,  grade 
and  inclination,  the  lateral  and  top-heavy  sway- 
ing and  recurrent  oscillation  now  observable  in 
locomotives  in  motion  can  never  obtain ;  nor  can 
the  truck  derail,  as  it  is  clutched  to  the  track. 

Upon  the  curves,  the  inverted  rails  are 
pitched  (the  one  elevated  and  the  other  de- 
pressed) to  an  amount  co-ordinate  to  the  radius 
of  the  curve  and  speed.  The  lateral  or  tipping 
tendency  of  the  trucks  being  always  controlled, 
the  car  bodies  resting  upon  the  truck-bolster 
will  have  a  base  of  support  free  of  much  pul- 
satory irregularity  of  motion  now  inseparable 
from  moving  cars. 

The  propulsion  of  cars  is  effected  by  electric 
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motors,  two  or  four  motors  to  each  truck,  the 
number  of  motors  being  dependent  upon  the 
starting  pull,  acceleration  and  speed  required. 

The  cars  are  mounted  on  two  trucks;  each 
runs  on  two  bearing  wheels,  which  follow  the 
same  central  line;  this  mechanical  sequence  is 
economical  of  power,  or  draw-bar  pull.     The 
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Fig.  s. — B«hr  System. 

inverted  rails  do  additional  service  as  conductors 
of  electrical  currents  by  which  the  system  is 
operated.  This  inversion  of  the  charged  rails 
avoids  all  the  difficulties  attending  the  operation 
of  a  third  rail  system. 

This  system  solves  the  high  speed  problem, 
and  makes  possible  the  elevation  of  passenger, 
mail  and  express  service  from  overcrowded 
standard   gauge  steam   roads,   converting  non- 


mend,  as  overcoming  many  of  the  deficiencies  of 
existing  railroads  and  as  marking  a  new  depar- 
ture toward  the  railroads  of  the  future,  with 
accompanying  safety,  comfort  and  economy." 

While  the  monorail  system  is  acknowledged 
to  have  reached  its  highest  development  in  the 
United  States  and  under  the  management  of 
the  American  Elevated  Railroad  Company,  yet 
no  little  credit  is  due  to  European  endeavor  and 
many  American  inventors.  Among  the  Ameri- 
can inventors  whose  efforts  have  attracted  public 
attention  should  be  mentioned  Col.  George  S. 
Broot,  of  Washington,  D.  C. ;  E.  Moody  Boyn- 
ton,  of  Massachusetts ;  Lina  Beecher,  of  Batavia, 
N.  v.;  William  B.  Mack,  of  Boston,  Mass.; 
Howard  Hansel  Tunis,  of  Baltimore,  Md. ;  Dr. 
Adolph  Brodbeck,  of  the  University  of  Nash- 
ville, Tenn.;  L.  F.  Cook,  and  Dr.  L.  C.  d'Hom- 
ergue,  of  Brooklyn,  N.  Y. 

William  B.  Mack's  design,  shown  here,  ap- 
pears to  have  been  awarded  more  consideration 
among  engineers  than  any  of  the  many  similar 
plans  patented.  As  far  back  as  1872  a  charter 
was  granted  in  the  State  of  New  York  for  the 
building  of  a  hanging  railroad  which  had  the 
general  mechanical  principles  of  the  hanging 
roads  more  recently  exploited  in  Germany, 
France,  and  Russia,  but  the  Cook  system,  shown 
here,  appeared  to  be  the  only  serious  effort  made 
to  date  at  hanging  cars  on  the  side  of  the  struc- 
ture in  place  of  underneath. 

R  Moody  Boynton  patented  plans  for  a 
monorailway  which  were  approved  by  such  ex- 
perienced railroad  men  as  Austin  Corbin. .  Sev- 
eral short  test  roads  were  built  and  operated. 
The  Tunis  plan  here  illustrated,  is  a  modifica- 
tion of  Boynton's.  As  will  be  seen,  the  single 
rail  is  laid  on  the  ground  like  the  rails  of  steam 
roads  and  trolley  lines.  Over  the  single  rail 
at  fixed  intervals  are  trusses,  or  bents,  joined 
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Fig.   6. — Behr   System. 


paying  passenger  traflSc  into  the  most  profitable 
department  of  railroad  businsss. 

Concerning  the  monorail  system  of  the 
American  Elevated  Railroad  Company,  described 
above,  Mr.  George  H.  Thomson,  M.  A.  Soc.  C. 
E.,  M.  Inst.  C.  E.,  says:  "After  careful  study, 
guided  by  years  of  experience  in  the  location, 
construction,  operation,  and  maintenance  of  rail- 
roads, I  do  not  hesitate  to  approve  and  recom- 


by  cross  pieces  at  the  top  and  supporting  the 
guides  which  prevent  the  car  from  toppling  over. 
The  car  itself  also  embodies  some  unique  and 
interesting  features.  It  is  narrower  than  the 
standard  trolley  or  railroad  car  and  rests  on  a 
single  pair  of  wheels,  or,  in  the  full-size  coactu 
on  two  trucks  of  two  wheels  each,  arranged 
tandem,  just  under  the  centre  of  the  floor,  the 
platform  and  superstructure  being  balanced  on 
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tbem.  The  car  is  balanced  on  the  single  rail, 
the  wheels  being  of  the  grooved  pattern.  So 
accurately  are  the  weights  adjusted  that  a  slight 
lurch  of  the  body  will  sway  the  car  from  side 
to  side.  At  first  some  apprehension  was  ex- 
pressed that  in  going  around  curves  the  centri- 
fugal motion  of  the  car  would  impose  too  great 
a  strain  on  the  bents,  but  this  fear  has  proved 
wholly  groundless.  By  allowing  for  the  cen- 
trifugal force  by  the  slant  toward  the  inner  side 
of  the  circle  which  is  accomplished  on  ordinary 
roads  by  raising  the  outer  rail  the  weight  is 
thrown  off  the  bents  and  approximately 
.  equalized.  A  road  of  this  character  is  now  in 
operation  between  Washington,  D.  C,  and  Wild- 
wood  Park,  Md.,  a  distance  of  forty  miles. 

The  English  monorail  known  as  the  Behr 
System,  here  illustrated,  has  been  in  operation 
for  a  number  of  years  at  Ballybunnion,  Ireland, 
and  was  successfully  tested  by  the  Belgian 
government,  securing  a  speed  of  83  miles  per 
hour  with  a  car  weighing  70  tons.  In  1901  and 
1902  the  English  parliament  granted  Mr.  Behr's 
company  the  right  to  construct  a  road  between 
Manchester  and  Liverpool,  after  the  plans  had 
l>een  examined  and  approved  by  many  eminent 


Fio.   7. — Romanoff  System. 

engineers.  The  plans  as  will  be  seen  by  the 
illustrations,  appear  complicated. 

The  road  is  now  being  built,  and  will  soon 
Ije  in  operation.  It  will  extend  from  Manchester 
to  Liverpool,  and  is  patterned  after  the  road 
-whioh  was  operated  at  the  Brussels  exhibition 
in  1897,  which  was  three  miles  long,  and  on 
■which  a  speed  of  83  miles  an  hour  was  fre- 
■quently  made.  As  this  line  was  very  crooked, 
it  was  not  adapted  to  as  high  speed  as  the 
Manchester-Liverpool  road,  which  has  few 
curves. 

The  track  is  a  single  rail  of  the  same  shape 
.anoi  weight  as  generally  used  on  steam  roads. 
This  rail  is  fastened  at  the  top  of  an  A-shaped 
structure  made  of  steel.  The  structure  is  riveted 
to  steel  ties  firmly  imbedded  in  cement  and  rock 
"ballast  The  triangular  supports  for  the  rail  are 
only  4  feet  high,  and  one  is  placed  every  3 
feet  3  inches.  At  each  side  and  18  inches  from 
the  ground  is  placed  a  light  guide  rail  to  keep 
the  moving  car  in  position.  The  entire  weight 
of  the  car  rests  upon  large  grooved  wheels 
which  travel  upon  the  large  rail  at  the  top  of 
the  framework.  As  electric  motors  will  be  used 
to  propel  the  train,  each  of  these  wheels  will 
ic  made  a  "driver."  Current  is  conducted  on 
rails  placed  upon  the  ties,  but  insulated  from 
them. 

The  car  consists  of  two  compartments,  one 
•on  each  side  of  the  structure,  and  are  60  feet 
long,  weighing  four  tons  each.  They  will  seat 
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32  passengers,  who  will  sit  with  their  backs 
to  the  track.  No  stops  will  be  made  between 
Manchester  and  Liverpool,  and  it  is  expected 
to  make  the  trip  of  34  miles  in  20  minutes, 
which  is  just  one  half  the  best  time  now  rnade 
by  tlie  steam  road  running  between  these  cities. 
Two  tracks  will  be  provided,  one  for  use  in 
each  direction,  and  only  passengers,  mail  and 
light  parcels  will  be  carried. 

The  monorail  idea  has  been  exploited  in  Ger- 
many, France,  and  Russia  in  its  application  to 
hanging  cars,  but  Germany  alone  has  secured 
results.  A  suspended  overhead  railway  system 
of  rapid  transit  is  now  in  operation  between  the 
three  manufacturing  towns  of  Vohwinkel,  Eber- 
feld  and  Barmen,  near  Cologne,  Germany.  The 
road  is  built  on  a  system  of  latticed  longitudinal 
girders,  one  vertical  and  two  horizontal,  assem- 
bled into  the  form  of  an  I-section.  The  main 
girders  form  the  web  of  the  I,  and  the  lateral 
girders,  which  give  the  requisite  lateral  stiffness, 
serve  as  the  top  and  bottom  flanges  of  the  I. 
Diagonal  tie-rods  extend  from  the  upper  panel 
points  of  the  central  £:irder  to  a  connection  with 
the  chords  of  the  bottom  lateral  girder.  The 
last  mentioned  chords  consist  of  steel  I-beams, 
and  upon  their  upper  flanges  is  laid  the  single 
T-rail,  from  which  the  cars  depend  and  on 
which  they  run.  The  girders,  which  vary  in  span 
from  21  to  33  meters  (68.88  feet  to  108.24  feet), 
are  carried  upon  supports  varying  in  structure 
with  the  locality  where  they  are  used.  Where 
the  railway  is  carried  immediately  above  the 
Wupper  River  th»  A-frame  stvle.of  pier  is  used, 
while  in  the  towns  through  which  the  line  passes 
the  trusses  are  carried  uoon  substantial  U- 
frames.  The  A-frame  consists  of  two  rectangu- 
lar latticed  struts,  which  are  united  at  the  top 
by  a  rectangular  plate  yoke. 

The  supporting  structure  of  the  road,  includ- 
ing trusses  and  piers,  has  an  average  weight  of 
about  2,000  pounds  per  yard,  which  is  due 
primarily  to  the  great  length  of  the  girders  and 


Fig.  8. — Suspension  Railway,  Barmen,  Germany. 

unusual  height  of  the  supports  at  Elberfeld. 
Under  more  favorable  conditions  this  weight 
could  be  reduced. 

The  cars  are  37.7  feet  long,  8.5  high  and  6.88 
feet  wide ;  are  therefore  fairly  long  and  narrow, 
and  are  slightly  tapered  at  the  ends. 

They  have  a  seating  capacity  of  fifty,  and 
are  built  with  two  side  doors  opening  inwardly, 
and  two  auxiliary  doors  at  the  ends.  The  total 
weight  of  each  car  is  twelve  tons.  The  cars  are 
freely  suspended  from  two  trucks  spaced  eight 
meters  apart  and  having  a  diameter  of  0.9 
meters..  The  wheels  are  mounted  in  tandem  to 
run  on  a  single  rail,  and  are  driven  by  two 
electric  motors  of  36  horse  power  each,  through 
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the  medium  of  transmission  gearing.  The  motor 
trucks  receive  current  by  means  of  a  slipshoe 
and  a  contact  rail,  which  is  carried  on  the  bottom 
of  the  lateral  girder,  somewhat  to  the  inside  of 
the  main  supporting  beam. 

The  truck-frames  embrace  the  rail-girders 
and  the  rails  so  closely  that  a  play  of  seven 
millimetres  is  allowed  and  that  derailment  is  im- 
possible. If  a  wheel  or  axle  should  break  the 
cars  would  be  held  up  by  the  frames. 

Oscillation  of  the  car  is  limited  by  two  pro- 
jections on  the  lower  part  of  the  hook-shaped 
frame.  The  cars  swing  around  the  curve  in  a 
slightly  inclined  position  and  spontaneously  re- 
assume  their  normal  vertical  position  when  a 
straight  part  of  the  rail  is  reached.  To  the 
passengers  the  change  in  equilibrium  is  imper- 
ceptible. Since  a  sudden  change  in  equilibrium 
causes  an  oscillation  proportionate  to  the  velocity 
and  the  angle  determined  by  the  radius  of  the 
curve,  which  oscillation  lies  within  twice  the 
value  of  this  angle,  comparatively  long  tran- 
sitional bends  have  been  provided  by  reason  of 
which  the  equilibrium  is  gradually  changed,  with 
the  result  that  almost  inappreciable  oscillations 
are  produced. 

There  are  eighteen  elevated  stations  on  the 
line.  This  elevation  was  necessary  in  order  not 
to  interfere  with  street  traffic  in  the  towns. 
The  rails  run  straight  through  the  stations. 

A  Russian  electric  engineer  named  Hippolyte 
Romanoff  has  invented  a  monorailway  of  some 
merit.  The  invention  consists  of  a  monorail 
hanging  car  as  'shown  here.  The  rails  are  sup- 
ported by  T-shaped  columns,  the  carriages  being 
suspended  in  the  air  and  propelled  by  wheels 
running  along  the  rails.  These  wheels  are  with- 
out flanges,  which  Romanoff  asserts  retard 
speed  by  clinging  to  the  rails  while  rounding 
curves,  but  are  prevented  from  leaving  the  rails 
by  means  of  smaller  wheels  which  grip  the  rails 
horizontally. 

An  electric  feed-wire  runs  parallel  with  the 
rail.  _  The  cars  have  three  supports  each.  If  the 
first  is  broken  the  second  comes  into  play  auto- 
matically, and  then  the  third.  Should  any  one 
of  the  cars  be  stopped  by  an  accident  or  for  any 
reason  other  than  the  natural  one  of  pausing  at 
a  station,  all  the  cars  behind  would  stop  also, 
thus  preventing  any  rear-end  collisions. 

In  all  the  various  applications  of  the  mono- 
rail it  has  been  fully  demonstrated  to  the  satis- 
faction of  many  of  the  world's  most  eminent 
engineers,  that  for  speed,  comfort,  safety,  and 
economy  it  excels  any  other  form  of  railway 
yet  devised. 

Railway  Spine.  See  Neurasthenia,  Trau- 
matic. 

Railway  Surveying.    See  Surveying. 

Railway  Systems  in  the  United  States. 
History. —  From  the  time  of  Hero,  2100  years 
ago,  locomotion  by  steam  has  been  the  subject 
of  much  thought  and  experiment,  but  until 
Sir  Isaac  Newton  proposed  his  steam  carriage 
in  1680,  there  was  little  or  no  practical  accom- 
plishment. In  1769  the  first  self-propelled  car- 
riage was  built  by  Nicholas  Joseph  Cagnot,  a 
French  army  officer.  This  had  two  vertical 
single-action  cylinders,  and  was  the  first  known 
application  of  a  high-pressure  engine.  From 
this  time  on  there  was  continuous  progress  in 


mechanical  traction,  and  although  the  first  loco- 
motives were  small  and  crude,  their  employment 
as  an  agent  of  transportation  marks  one  of  the 
world's  greatest  advances.  The  railways  at 
the  beginning  were  simple  tramways  equipped 
with  tracks  composed  of  wooden  rails.  Prior 
to  1809,  Oliver  Evans,  of  Philadelphia,  urged 
repeatedly  in  public  addresses  the  construction 
of  a  passenger  railroad  from  Philadelphia  to 
New  York,  and  in  that  year  attempted  to  form 
a  company  for  this  purpose.  The  State  of  New 
York,  in  April  1823,  chartered  the  Delaware  & 
Hudson  Canal  Company  to  construct  a  canal 
and  railroad  from  the  coal  fields  in  Pennsyl- 
vania to  the  Hudson  river  at  Rondout;  tiie 
railroad,  16  miles  long,  from  Honesdale  to  Car- 
bondale,  to  carry  coal,  was  completed  in  1829. 
In  i8a6,  the  Quincy  railroad  in  Massachusetts, 
four  miles  long,  was  built  to  haul  g^ranite  to 
the  port  of  Neponset;  the  rails  were  of  wood, 
strapped  with  iron.  In  1827,  the  Mauch  Chunk 
railroad,  nine  miles  long,  was  built  in  Pennsyl- 
vania to  connect  coal  mines  with  the  Lehigh 
river;  the  gauge  was  three  feet  seven  inches, 
and  the  wooden  rails  were  faced  with  iron.  In 
1826,  the  State  of  New  York  chartered  the 
Mohawk  &  Hudson  railroad,  for  freight  and 
passengers,  from  Albany  to  Schenectady,  17 
miles;  work  was  begun  in  1830,  and  the  road 
was  opened  for  travel  in  1831.  In  1827,  the 
State  of  Maryland  chartered  the  Baltimore  & 
Ohio  railroad.  Work  was  begun  in  1828,  and 
in  1829  the  track  was  finished  six  miles,  and 
"cars  were  put  upon  it  for  the  accommodation 
of  the  officers,  and  to  gratify  the  curious  by  a 
ride."  This  was  the  first  road  in  the  United 
States  that  was  opened  for  the  conveyance  of 
passengers;  it  was  finished  to  EUicotfs  Mills, 
13  miles,  in  1830.  The  Washington  branch 
was  opened  to  Bladensburg  in  July,  and  to  Wash- 
ington in  August,  1834.  The  Charjeston  & 
Hamburg  railroad,  in  South  Carolina,  was 
chartered  in  1827.  A  locomotive  was  placed  on 
it  in  1830.  The  road  was  completed  in  Septem- 
ber 1833,  a  distance  of  135  miles.  At  that  time 
it  was  the  longest  continuous  line  of  railroad 
in  the  world.  The  track  of  the  Baltimore  & 
Ohio  consisted  of  cedar  cross-pieces  and  string- 
pieces  of  yellow  pine  12  to  24  feet  long  and 
six  inches  square,  with  iron  bars  on  them.  The 
flanges  of  the  wheels  were  on  the  outside. 
After  some  miles  of  this  kind  of  road  had 
been  made,  long  granite  slabs  were  substituted 
for  the  cedar  cross-pieces  and  pine  stringers. 
*Iron  strips  were  laid  for  miles  and  miles  on 
stone  curbs."  Before  the  road  had  been  finished 
to  Point  of  Rocks  in  1832,  "wrought-iron  rails 
of  the  English  mode"  had  been  laid  on  part  of 
the  line.  Many  years  passed  before  any  other 
than  flat  rails  were  made  in  America.  All  the 
heavy  rails  were  imported  from  England.  Up 
to  1843  there  were  no  facilities  for  the  manu- 
facture of  heavy  iron  rails  to  supply  the  wants 
of  the  4,185  miles  of  American  railroad  then 
existing,  and  of  a  few  hundred  additional  miles 
then  projected.  The  first  heavy  rails  were 
rolled  in  1844,  of  the  U  pattern,  at  the  Mount 
Savage  Iron  Works  in  Maryland.  The  first 
T-rails  made  in  America  were  rolled  at  the 
Montour  Mill,  at  Danville,  Pa.,  in  i8i<.  The 
T-rail,  now  universally  used  on  American  rail- 
roads, is  generally  supposed  to  be  of  English 
origin,  but  it  was  invented  by  Robert  L.  Ste- 
vens, of  Hoboken,  N.  J.,  in  1830,  and  was  first 
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laid  on  the  Camden  &  Amboy  railroad.  It  did 
not  come  into  general  use  until  after  1845.  The 
first  made  of  these  rails  were  only  16  feet  in 
length.  The  first  rails,  30  feet  in  length,  were 
made  at  the  Cambria  Iron  Works,  at  Johns- 
town, Pa.,  in  1856.  The  first  60-foot  or  double- 
length  rails  were  rolled  at  the  Edgar  Thomson 
Steel  Works,  Pennsylvania,  in  1875,  and  that 
company,  in  1876,  exhibited  a  steel  rail  at  the 
Centennial  Exhibition,  120  feet  in  length,  weigh- 
ing 62  pounds  to  the  yard.  See  Rail  Sections  ; 
Rails  and  Structural  Shapes;  Alumino- 
Thermics. 

The  construction  and  development  of  the 
locomotive  has  kept  pace  with  railway  building 
in  America.  The  English  locomotives  were  ex- 
pensive, could  not  be  secured  promptly,  and 
were  not  well  adapted  to  the  light  rails,  steep 
grades,  and  sharp  curves  of  the  American 
tracks.  Traffic  conditions  necessitated  construc- 
tion according  to  designs  entirely  different  from 
those  followed  in  Great  Britain.  Starting  with 
Peter  Cooper's  one-ton  locomotive,  the  Tom 
Thumb,  which  made  its  first  run  in  August, 
1830,  between  Baltimore  and  Ellicott's  Mills, 
the  locomotive  has  passed  through  every  stage 
of  development  and  enlargement,  until  now  the 
designer  stands  between  two  fires.  On  the  one 
hand  is  the  motive  power  department  calling 
for  locomotives  of  ever-increasing  tractive 
power;  on  the  other  hand,  is  the  maintenance 
of  way  department  setting  a  limit  as  to  the 
weight  of  engine  allowable.  The  two  demands 
are  largely  contradictory,  but  the  balanced  com- 
pound locomotive  gives  relief  in  both  directions. 
The  economy  gained  by  compounding  gives 
greater  power  per  unit  of  weight  of  engine,  and 
the  perfect  balancing  of  the  moving  parts  gives 
an  engine  which,  compared  weight  for  weight 
with  a  single  expansion,  is  very  much  easier  on 
the  track.  Traffic  requirements  are  still  calling 
for  rollinf?  stock  of  greater  capacity  and  the 
monster  400,000-pound  locomotive  must  con- 
tinue to  grow  until  the  highest  factor  of  effi- 
ciency and  lowest  possible  ton-mile  cost  of 
haulage  is  reached.  See  Locomotive,  The; 
Locomotive  Engine;  Locomotive  and  Engine 
Industry;  Locomotives,  Compound. 

The  gold  of  California  gave  great  impetus  to 
railroad  projects  until  the  commercial  crisis  of 
1857  and  the  Civil  War  seriously  interfered. 
With  the  return  of  peace,  however,  there  was  a 
marked  revival.  The  transcontinental  route 
over  the  Union  Pacific  and  the  Central  Pacific 
roads  was  opened  in  1869,  and  construction  then 
became  most  active  in  the  Northwestern  States. 
A  similar  revival  followed  the  crisis  of  1873. 
By  1880  the  principal  field  of  activity  was  in  the 
Southwestern  and  Rocky  Mountain  regions  and 
in  10  years,  to  1890,  the  railroad  mileage  of  the 
country  had  increased  from  93,000  to  164,000 
miles.  Each  section  of  the  country,  as  it  filled 
up  with  competing  roads,  witnessed  a  period  of 
secret  rebates  and  receiverships  and  the  gradual 
consolidation  of  intermediate  links  into  long 
lines  occupying  the  principal  thoroughfares  and 
controlling  their  own  feeders.  The  consequent 
stifling  of  competition  early  led  to  the  establish- 
ment of  State  commissions  and  the  Interstate 
Commerce  Commission.  (See  Commerce,  In- 
terstate.) The  vigorous  campaign  against  the 
Commission  has  been  carried  into  the  Supreme 


Court  with  indecisive  results  —  and  the  war  is 
still  on. 

Railway  Groups. —  The  railway  system  of  the 
United  States,  as  a  whole,  may  be  divided  into 
groups,  each  group  occupying  a  distinct  sec- 
tion of  the  country.  (See  American  Rail- 
roads.) This  classification  gives  little  informa- 
tion regarding  ownership  and  management  The 
following  tabulation,  influenced  by  community 
of  interest  or  harmony  of  action,  shows  the 
present  progress  of  groupings  of  systems.  These 
groups  are  not  antagonistic,  but  are  rather  inter- 
twining circles  of  influence  and  control,  all  being 
irresistibly  drawn  toward  a  common  centre: 

Miles. 

Morgan 26,393 

Vanderbilt 30,520 

Vanderbilt-Morgan 7,877 

Pennsylvania 16,675 

Pennsylvania- Vanderbilt-Morgan 4,746 

Harriman-Hill-Morgan 20,187 

Harriman 23,05 1 

Seaboard  Air  Line 2,62s 

Rock  Island 14,960 

Gould 16,527 

Atchinson 8,615 

St.  Paul 6'68» 

Minneaiiolis-St.  Louis 3,1 18 

Missouri,  Kansas  &  Texas 3,005 

Pere  Marquette 2,351 

Chicago  Great  Western 1.464 

Wisconsin  Central 1,043 

Aggregate 179.845 

The  lines  in  the  Morgan  group  are  the 
Southern  (including  the  Mobile  &  Ohio,  874 
miles),  9,302  miles;  the  Atlantic  Coast  line  (in- 
cluding the  Louisville  &  Nashville,  6,133 
miles),  10,703  miles;  Central  of  Georgia,  1,877 
miles;  Chicago,  Indianapolis  &  Louisville,  556 
miles;  the  Lehigh  Valley,  1,399,  and  the  Erie, 
2,556  miles. 

The  Vanderbilt  group  includes  the  New 
York  Central  (with  the  Lake  Shore,  1,411; 
Michigan  Central,  1,653;  "Big  Four,"  2,235; 
«Nickel  Plate,"  523,  and  the  Lake  Erie  &  West- 
ern, 725  miles),  total,  11,079  miles;  also  Chicago 
&  Northwestern,  8,971  miles. 

The  Vanderbilt-Morgan  lines  are  the  Dela- 
ware, Lackawanna  &  Western,  824  miles;  Dela- 
ware &  Hudson,  966;  New  York,  New  Haven 
&  Hartford,  2,037 ;  New  York,  Ontario  &  West- 
ern, 549;  Boston  &  Maine,  3,298,  and  the  Pitts- 
burg, Bessemer  &  Lake  Erie,  203  miles. 

The  Pennsylvania  group  includes  the  Penn- 
sylvania system,  10,566  miles;  the  Baltimore  & 
Ohio,  4,397,  and  the  Norfolk  &  Western,  1,722 
miles. 

The  Pennsylvania-Vanderbilt-Morgan  lines 
are  the  Chesapeake  &  Ohio,  1,641  miles;  the 
Reading,  2,145,  and  Hocking  Valley,  960 
miles. 

The  Harriman-Hill-Morgan  roads  are  the 
Great  Northern,  5.888  miles;  Northern  Pacific, 
5,976,  and  the  Burlington,  8,323  miles. 

The  Harriman  group  are  the  Illinois  Central, 
5463  miles;  Chicago  &  Alton,  915;  Chicago  Ter- 
minal Transfer,  108;  Kansas  City  Southern, 
839;  Union  Pacific,  6,105;  Southern  Pacific, 
9.621  miles. 

The  Rock  Island  group  includes  the  Rock 
Island,  7,298  miles;  St.  Louis  &  San  Francisco, 
5,663;  (ihicago  &  Eastern  Illinois,  752;  Evans- 
ville  &  Terre  Haute,  331,  and  lines  in  Texas^ 
922. 
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The  Gould  group  includes  the  Missouri 
Pacific,  6,006;  Texas  &  Pacific,  i,973;  Denver 
&  Rio  Grande,  2,460;  Saint  Louis  Southwestern, 
1,511;  International  &  Great  Northern,  1,130; 
Wabash,  2,483;  Wheeling  &  Lake  Erie,  529; 
West  Virginia  Central  &  Pittsburg,  177,  and 
Western  Maryland,  258  miles. 

These  groups  are  growing  lesser  and  lesser 
while  the  consolidation  process  is  going  rapidly 
on.  Should  all  the  interests  come  together,  the 
gigantic  combine  will  crumble  of  its  own  weight, 
as  did  many  of  the  railroad  systems  so  elabo- 
rately built  up  20  years  ago.  The  wisdom  of 
the  present  may  not  see  the  remedy,  but  earnest 
thinkers  look  upon  government  control  or  regu- 
lation of  railways  as  the  only  way  to  establish 
and  maintain  equitable  relations  between  the 
carriers  and  the  people  whom  they  serve. 

Ownership.—  The  actual  ownership  of  Amer- 
ican railway  securities  is  vested  in  about  350,000 
people,  these  holdings  ranging  from  a  few  shares 
to  more  than  40,000.  The  control  of  the  roads, 
notwithstanding  the  ownership  through  stock- 
holdings distributed  among  such  a  large  number 
of  individuals,  rests  with  fewer  than  a  score  of 
people  representing  four  or  five  of  the  great 
business  houses  on  Wall  street.  The  following 
table  shows  the  number  of  stockholders  of  rec- 
ord of  30  important  railways  of  the  country: 

Ndubes 
Nam>  or  CoMPAMV.  OF  Stock- 

holders 
IN  1904- 

Pennsylvania • • ti'lZi 

Atchinson,  Topeka  &  Sante  Fe >7.»»3 

Union  Pacific  ■■■■■■■■■■■■■ -l,: IHH 

New  York  Central  8t  Hudson  River 1  '.87a 

New  York,  New  Haven  &  Hartford 10,843 

Southern ''"f 

Illinois  Central 9''f3 

Boston  &  Albany "•4' 7 

Boston  &  Maine 7.4" 

Baltimore  &  Ohio 7.i3^ 

Fitchburg *'°99 

Chicago  Great  Western. 5.9  ' 

Chicago.  Milwaukee  &  St.  Paul S.»o  J 

Lehigh  Valley S.777 

Old  Colony 5.37' 

Erie 4.309 

Chicago  &  Northwestern 4.io9 

Delaware  &  Hudson 3,o»9 

United  New  Jersey 3.585 

Norfolk  &  Western ».9ii 

Denver  &  Rio  Grande a.J'o 

PitUburgh,  Fort  Wayne  &  Chicago a,64a 

Morris  &  Essex 'MO 

New  York,  Ontario  &  Western a.437 

Southern    Pacific a.4S4 

Concord  &  Montreal »>3So 

Boston  &  Lowell ».'5f 

Northern a.ooo 

Cleveland  &  Pitsburgh a,04> 

Chicago  &  Alton ».">3» 

The  following  27  companies  each  have  stock- 
holders ranging  between  i,ooo  and  2,000,  as 
follows :  XT„„.„ 

Name  or  CoMrANv.                    or  Stock- 
holders. 

Pere  Marquette '.984 

Mine  Hill  &  Schuylkill  Haven 1,974 

Wabash •  • ,•  i-  •  ;•  •  •. ''H* 

Cleveland.  Cincinnati,  Chicago  &  St.  Louis 1.905 

Missouri  Pacific 1.801 

Louisville  &  Nashville i.67« 

Atlantic  &  St.  Lawrence 1.061 

Boston  &  Providence i.oS4 

Delaware,  Lackawanna  ft  Western ''575 

Cincinnati,  Hamilton  ft  Dayton 1,558 

St.  Louis  ft  San  Francisco 1.521 

Missouri,  Kansas  ft  Texas i,So9 

Hocking  Valley 1.503 


NUSIBER 

Nahb  or  Company.                     or  Stock- 
holders. 

Chesapeake  &  Ohio 1.478 

Vermont  &  Massachusetts 1.313 

Northern  Central 1.199 

North  Pennsylvania 1,100 

Rome,  Watertown  ft  Ogdensburg 1,094 

Huntington  &  Broad  Top i,07.< 

New  York,  Lackawanna  &  Western 1,070 

Little  Miami     1,064 

Rutland    i.ojS 

Chicago,  St.  Paul,  Minneapolis  &  Omaha 1.04s 

Utica,  Chenango  &  Susquehanna  Valley 1.042 

Georgia  Railroad x.038 

Philadelphia,  Germantown  &  Morristown 1.03s 

Wheeling  &  Lake  Erie 1,004 

The  value  of  railroad  securities  held  by  in- 
surance companies,  saving  institutions,  and  ed- 
ucational institutions,  exceeds  $1,500,000,000^ 
and  inasmuch  as  these  fiduciary  holders  repre- 
sent large  bodies  of  individuals  and  some  hold- 
ing companies  whose  own  shares  are  widely 
distributed,  it  is  readily  seen  how  materially 
the  business  life  of  the  nation  is  based  upon 
railroad  values  and  how  widely  diffused  is  the 
railroad  ownership.  See  Railway  Receiver- 
ships AND  Reobganizations  ;  Railway  Secu- 
rities. 

Mergers. —  The  permanent  control  of  a  rail- 
road corporation  may  be  accomplished  by  de- 
positing a  majority  of  its  stock  with  a  holding 
company.     This  plan  is  utilized  as  an  indirect 
means    for    the    consolidation   of   several    com- 
panies, by  the  ostensible  sale  of  sufficient  shares  . 
of  each  company  to  a  corporation  formed  for 
that  specific  purpose.     This  device  has  been  ex- 
panded, in  the  notable  instance  of  the  Northern 
Securities   Company,   to  controlling  the  opera- 
tion of  rival  lines  extending  from  Chicago  to 
the  Pacific!  ocean.    In  the  spring  of   1901,  the 
Northern    Pacific    Railway    Company    and    the 
Great  Northern  Railway  Company,  two  roads 
which  were  regarded  as  parallel  and  competing 
lines,  united  in  purchasing  nearly  the  entire  cap- 
ital stock  of  the  Chicago,  Burlington  &  Quincy 
Railway  Company,  becoming  joint  sureties  for 
the  payment  of  the  bonds  of  the  Chicago,  Bur- 
lington &  Quincy  Railway  Company,  whereby 
the  purchase  was  accomplished.     In  November, 
1901,  the  Northern  Securities  Company  was  or- 
ganized under  the  laws  of  the   State  of  New 
Jersey,    with    a    capital    stock    of   $400,000,000. 
Shortly  after  its  organization  that  company  ac- 
quired  a   large   majority   of  the   stock   of  the 
Northern   Pacific   Railway   Company,  and   also 
a  majority  of  the  stock  of  the  Great  Northern 
Railway  Company,  paying  for  these  stocks  with 
its   own   stock.      A   suit   was  brought   by   the 
United  States  against  the  Northern  Securities 
Company  in  the  Circuit   Court  of  the  United 
States  for  the  circuit  of  Minnesota.     On  9  April 
1903,  that  court  held  that  all  the  stock  of  the 
Northern  Pacific  Railway  and  Great  Northern 
Railvvay    Companies   held    and    owned   by   the 
Northern  Securities  Company  was  acquired  in 
virtue  of  a   combination  or  conspiracy   in   re- 
straint of  trade  prohibited  by  the  Sherman  Anti- 
trust Act.      Its  officers,  agents,  etc.,  were  en- 
joined from  voting  the  aforesaid  stock,  or  from 
attempting   to  vote   it  at   any  meeting  of  the 
stockholders  of  either  of  the  railway  companies, 
etc.    The  decree,  however,  allowed  the  Northern 
Securities  Company  to  return  and  transfer  to 
the  stockholders  of  the  Northern  Pacific  Rail- 
way and  Great  Northern   Railway  Companies, 
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respectively,  alt  the  shares  of  stock  in  either, 
which  the  Northern  Securities  Company  had 
received  in  exchange  for  its  own  stock.  An 
appeal  having  been  taken  fi'om  this  decision  to 
the  Supreme  Court  of  the  United  States,  that 
court  on  14  March  1904,  affirmed  the  decision 
of  the  lower  court.      See   Railway   Consou- 

DATIQN. 

Valuation  of  Railways. —  The  aggregate  rail- 
way capital  in  the  United  States  on  30  June 
1904,  as  measured  by  the  par  value  of  outstand- 
ing securities,  was  $13,213,124,679,  which  shows 
a  capital  of  $68,553  per  mile  of  line,  including 
liabilities.  In  arriving  at  the  actual  valuation 
of  railways,  well-defined  rules  are  followed: 
(1)  Inventory  valuation  applies  only  to  a  lim- 
ited degree.  (2)  Income  valuation  is  the  only 
true  basis  of  calculating  a  railroad  value.  Every 
item  of  assets,  except  those  of  a  distinctly  de- 
tachable character,  is  contributory  to  the  general 
income  account  and  gets  its  value  there. 
(3)  Cost  of  duplication  is  only  discussed  where 
the  line  is  obviously  obsolete  in  standards  of 
grade  and  curvature  and  where  the  menace  of 
competition  at  less  cost  by  a  better-equipped 
rival  is  real.  (4)  The  property  accounts  of 
road  and  franchises  are  only  indirectly  consid- 
ered on  the  basis  of  net  stock  and  debt  capital 
per  mile  of  line  set  against  like  figures  of  com- 
petitors in  the  same  territory.  Questions  of 
actual  investment  and  past  costs  are  practically 
ignored.  The  wholp  consideration  is  limited 
to  present  and  future  earning  power  under 
present  and  future  competitive  conditions.  Com- 
petitive pressure  is  not  supposed  to  be  applied 
at  the  maximum  at  every  point;  that  is,  every 
mile  of  road  is  not  revalued  at  an  estimated  cost 
of  present  duplication  by  a  parallel  construc- 
tion under  most  modern  and  most  favorable 
conditions.  As  a  practical  proposition  such 
duplication  is  recognized  as  financially  impossi- 
ble. It  could  only  occur  at  certain  places.  Be- 
cause it  may  be  good  enterprise  and  socially 
economical  to  parallel  500  miles  of  line  at 
present  cost  of  duplication,  it  does  not  follow 
that  it  is  good  enterprise  and  socially  economical 
to  do  the  same  for  15,000  miles.  The  possibility 
of  actual  competition  for  the  500  miles  cannot 
apply  with  equal  force  as  potential  competition 
to  reduce  the  value  of  the  remaining  14,500 
miles. 

Grois  Income  and  Its  Application. —  The 
total  railway  capital  of  the  United  States  in 
January,  1906,  was  $10,973,524,903.  The  gro^s 
income  of  $1,900,846,907,  for  the  year  1905,  was 
applied  as  follows: 

Pay  of  emplorces $775,321,415 

Fuel  for  locomotives 140.509.031 

Oil,  etc.,  for  locomotives 7,798,642 

Tues 57.849.569 

Permanent  improvements 41,948,183 

Hcductions  and  deficits  in  weak  lines. ...  44.681.341 

Locomotives,  renewals  and  repairs 50.000,000 

Freight  car  renewals  and  repairs so,ooo,oo.> 

rassenger  car  renewals  and  repairs I5.ouo.'>oo 

nr!''<7cs 20,000,000 

Rails i2.ooo,oo>-> 

Tics 20,000.000 

Ballast 10,000.000 

Buildings 15,000.000 

IxKs  and  damages , 13,726,508 

Payments  for  injuries  to  persons 14,052,125 

Hire  of  equipment,  car  service,  etc 20.253.915 

Rents  for  triicks,  yards  and  terminals...  19.375,606 

Rents  for  buildings  and  other  property..  5,i5i.S'ri 

Train  and  station  supplies 37,856,669 


Shop  tools  and  repairs $8,739,157 

Legal  expenses 6,7i)3,69J 

Stationery  and  printing 1  .,232,465 

Ad\T;rtising 5.376.368 

Miscellaneous  expenses ■8,791,765 

Interest  on  bonds 277,891, ,<0) 

Dividends 166,176,586 

Surplus  income 49.330.740 

Total $1,900,846,90/ 

Equipage  and  Employees. —  Enormous  quan- 
tities of  rolling  stock  are  required  to  equip  the 
212,000  miles  of  railway  in  the  United  States. 
Locomotives  number  41,000,  of  which  10,000  are 
in  passenger  service,  24,000  haul  freight,  and 
7,000  are  required  for  special  service.  There 
are  37,000  cars  needed  to  move  passengers,  and 
1,600,000  cars  to  carry  freight.  (See  Car  Build- 
ing Industry;  Steel  Car  Industry.)  Were  all 
these  engines  and  cars  in  use  at  the  same  time 
there  would  be  a  passenger  train  for  every  21 
miles  of  road  in  the  United  States,  and  a  freight 
train  for  every  nine  miles.  End  to  end  the  passen- 
ger equipment  wogid  make  a  solid  train  500  miles 
long.  The  freight  cars  and  engines  would  make 
another  train  about  9,000  miles  long,  or  nearly 
three  times  the  entire  distance  from  the  Atlantic 
to  the  Pacific.  A  thousand  million  miles  is 
covered  by  the  various  trains  during  the  year  — 
450,000,000  by  passenger  trains  and '550,000,000 
by  freights.  The  mileage  of  the  individual 
freight  cars  makes  a  distance  inconceivably 
great.  They  run  far  enough  to  girdle  the 
earth  at  the  equator  each  minute,  day  and  night, 
every  day  in  the  year,  or  an  aggregate  of 
40,000,000  miles  a  day  and  over  14,000,000,000 
miles  a  year. 

The  freight  trains  of  the. nation  carry  1,250,- 
000,000  tons  of  goods  during  the  year  in  an 
average  haul  of  135  miles  per  ton.  This  means 
that  they  transport  a  total  of  about  170,000,000,- 
000  ton  miles.  With  every  second  of  time  the 
railroads  do  enough  work  to  transport  a  ton  of 
goods  540  miles,  or  half  the  distance  from  New 
York  to  Chicago.  It  would  take  25,000,000 
teams  and  their  drivers  to  do  as  much.  The 
work  performed  by  the  railroads,  if  done  in  the 
old  way,  would  require  two  and  a  half  times  as 
many  horses  and  mules  as  there  are  at  present 
in  the  entire  nation,  and  practically  the  entire 
male  population  over  15  years  old.  On  the 
whole,  so  enormous  are  the  demands  of  our 
modern  civilization,  that  to  feed,  clothe,  shelter, 
and  provide  the  various  needs  and  luxuries  of 
the  people  requires  the  transporting  of  a  ton 
of  goods  280  miles  every  week  in  the  year  for 
each  family  of  the  nation.  The  railroads 
charge  the  enormous  sum  of  $1,250,000,000  a 
year  for  doing  this  work.  Vet  this  is  only  three- 
fourths  of  a  cent  for  carrying  a  ton  of  goods 
a  mile.  This  estimate  does  not  take  account  of 
the  passenger  service.  The  railroads  take  toll 
amounting  to  $400,000,000  a  year  for  carrying 
passengers.  But  to  earn  this  money  they  trans- 
port 700,000,000  passengers  an  average  of  30 
miles  each.  This  is  an  aggregate  of  21,000.- 
000,000  passenger  miles  a  year,  or  700  miles  with 
every  stroke  of  the  clock.  The  railroads  thus 
average  about  two  cents  a  mile  for  each  pas- 
senger carried.  See  Railway  Tariffs;  Rail- 
way (Electric)  Economics;  Railway  Inter- 
chance  Car  Service. 

To  carry  on  this  enormous  traffic  requires 
an  army  of  1,250,000  men,  and  their  yearly  pay 
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aggregates  $7So,oc»,ooo.  Among  these  workers 
are  10,000  presidents,  vice-presidents,  general 
managers,  and  other  general  officers,  and  40,000 
general  office  clerks.  There  are  35,ooo  station 
agents  and  110,000  other  station  men.  There 
are  30,000  telegraph  operators.  The  care  of 
tracks  requires  35,000  section  foremen  and 
nearly  300,000  track  walkers.  Watchmen,  flag- 
men, and  the  like,  number  50,000.  To  keep  the 
trains  and  buildings  in  order  requires  40,000 
machinists,  50,000  carpenters,  and  140,000  other 
shop  men.  The  actual  running  of  the  trains 
requires  225,000  men,  or  about  one  in  every  five 
of  the  total  number  of  railroad  employees.  Of 
the  men  50,000  are  engine  men  and  as  many 
more  are  firemen.  There  are  35,000  conductors 
and  some  90,000  other  trainmen. 

Safety  Devices. —  In  the  last  few  years  the 
phenomenal  increase  in  tonnage  hauled  on  Amer- 
ican railways  has  necessitated  the  purchase  of 
more  and  better  engines  and  cars  of  larger 
capacity,  equipped  with  the  best  safety  devices. 
Enormous  sums  have  been  expended  in  taking 
out  curves,  cutting  down  grades,  laying  addi- 
tional main  tracks,  putting  in  new  sidings  and 
providing  improved  terminal  facilities.  (See 
R.\TLWAY  Engineering;  Street  Railway  Con- 
struction; Railway  Passenger  Stations.)  But, 
notwithstanding  all  these  improvements,  many 
lines  find  it  impossible  to  handle  their  business 
with  sufficient  dispatch  to  avoid  congestion. 
This  fact  has  led  many  progressive  American 
railway  managers  to  realize  that  if  they  are  to 
secure  the  best  and  most  economical  returns 
from  the  great  expenditures  made  for  motive 
power,  car  equipment  and  tracks,  suitable  means 
must  be  provided  to  enable  their  trains  to  move 
with  a  minimum  of  delays  and  a  maximum  of 
safety;  and  this  can  only  be  realized  when 
train  orders  are  supplanted  by  an  up-to-date 
block  system  and  hand-operated  switches  by  a 
modern  system  of  interlocking. 

The  very  highest  development  of  the  art  of 
signaling  has  been  reached  in  this  country,  but 
no  American  railway  line  is  nearly  so  thoroughly 
equipped  with  signaling  as  is  the  average  Eng- 
lish line.  (See  Railway  Signals.)  The  first 
interlocking  plant  installed  on  the  London  and 
Northwestern  railway  was  put  in  service  in 
1859;  14  years  later,  in  1873,  there  were  in  use 
on  that  line  alone  13,000  levers.  At  the  same 
date  there  was  not  a  single  interlocking  plant 
in  use  in  the  United  States,  the  first  plant  in 
this  country  having  been  installed  in  the  year 
1874,  at  Spuyten  Duyvil  Junction,  in  New  York 
city.  At  the  present  time  there  are  in  use 
on  the  1,800  miles  of  line  of  the  London  and 
Northwestern  railway  approximately  36,000  in- 
terlocked levers,  or  an  average  of  about  20 
levers  per  mile  of  line,  whereas  there  are  only 
about  40,000  in  use  on  all  lines  of  the  United 
States,  or,  approximately,  one  lever  to  five  miles 
of  line. 

The  tests  recently  made  at  West  Seneca, 
N.  v.,  have  served  to  demonstrate  the  net  re- 
sults attained  in  providing  brakes  and  draft 
gear  fully  adequate  for  service  under  modern 
conditions,  and  to  perfect  other  new  devices  no 
less  important  from  an  economical  and  operating 
standpoint.  During  the  15  years  that  have 
elapsed  since  the  quick-action  automatic  brake 
came  into  general  use  on  freight  trains,  the 
average  weight  of  locomcttives  on  drivers  has 


increased  from  100,000  to  200,000  pounds,  and 
their  draw-bar  pull  from  25,000  to  50,000  pounds. 
Within  the  same  period  the  average  freight  car 
capacity  has  increased  from  40,000  pounds  to 
100,000  pounds;  and  while  in  1888  50  cars  in  a 
train  was  considered  a  maximum,  now  80  is 
common  and  100  by  no  means  rare.  Reference 
to  these  figures  is  scarcely  needed  to  emphasize 
the  statement  that  brake  apparatus  which  met 
all  requirements  15  or  20  years  ago  is  now 
satisfactory  only  in  inverse  proportion  to  the 
increased  demand  made  upon  it.  So  far  as 
draft  gear  is  concerned  the  proposition  is  self- 
evident. 

Port  Differentials. —  The  Atlantic  seaports  of 
New  York,  viz. :  Philadelphia,  Baltimore,  New- 
port News,  Norfolk,  Wilmington,  Charleston, 
Savannah,  Brunswick,  Jacksonville,  Pensacola, 
Mobile,  New  Orleans,  and  Galveston  are  all 
competitive  with  New  York  and  Boston  for  im- 
port trade.  The  southern  ports  named  contend 
that,  owing  to  various  advantages  enjoyed  by 
New  York,  their  business  is  dependent  upon 
their  ability  to  secure  slightly  lower  inland  rates 
than  those  to  New  York.  This  has  long  been 
admitted  in  practice  by  the  railways,  and  differ- 
ences have  been  made  in  their  favor.  Those 
who  support  the  effort  to  secure  a  new  law  do 
so  because  they  believe  it  would  result  in  the 
prompt  abolition  of  these  differentials  and  so 
enable  Boston  and  New  York  to  secure  a  much 
greater  share  if  not  in  fact  to  monopolize  the 
export  trade  of  the  country.  The  principle  of 
a  fixed  difference  being  now  called  into  ques- 
tion after  26  years  of  more  or  less  irregular 
use  speaks  volumes  for  the  vitality  of  the  ar- 
rangement 

Private  Car  Lines. —  In  reference  to  the 
agreements  between  railroad  companies  and  the 
owners  of  private  cars,  it  may  be  accepted  as 
true  that  such  agreements  are  in  the  main 
equitable,  and  favorable  to  the  public  so  far  as 
the  peculiar  circumstances  of  the  case  permit. 
The  contentions  which  the  private  car  lines  are 
now  making  may  have  some  justification.  Per- 
haps being  only  indirectly  engaged  in  interstate 
commerce  they  may  not  be  subject  to  die  law 
as  it  stands.  That  is  a  question  for  judicial 
determination.  But  there  can  be  no  reasonable 
doubt  that  it  is  within  the  power  of  Congress 
to  say  that  these  private  car  lines  shall  be  re- 
garded as  engaged  in  interstate  commerce  and 
thus  subjected  to  the  statutes  regulating  such 
commerce.  It  cannot  be  admitted  that  private 
companies  may  be  organized  to  carry  on  a  regu- 
lar system  of  transportation  between  the  States, 
establishing  what  rates  they  please  for  the 
service  and  practising  discriminations  contrary 
to  law,  without  being  subject  to  any  restraints 
or  control  or  regulation.  To  concede  that  would 
be  to  give  warrant  for  monopoly  with  the  priv- 
ilege of  unrestricted  abuses.  The  private  car 
lines  are  unquestionably  engaged  in  interstate 
commerce.  The  cars  of  these  lines  transport 
products  between  the  States  and  the  fact  that 
they  are  leased  to  the  railroads  does  not  affect 
the  character  of  their  service. 

Government  Control. —  Government  control 
and  operation  are  legally  justifiable,  if  at  all. 
under  the  commerce  clause  of  the  Constitution. 
But  under  judicial  interpretation  the  power  con- 
ferred by  that  clause  is  already  so  swollen  as  to 
dwarf  almost  every  other  national  power.    Its 
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original  purpose  and  scope  were  to  prevent 
hostile  commercial  legislation  by  one  State  as 
against  another  and  to  make  all  the  States  but 
one  country  in  their  commercial  relations  with 
foreign  nations.  On  this  comparatively  slight 
foundation  has  been  built  an  edifice  at  sight  of 
which,  could  it  have  been  brought  within  their 
vision,  the  framers  of  the  Constitution  would 
have  stood  aghast  and  wliich  would  have 
doomed  the  Constitution  to  inevitable  defeat 
Under  the  present  construction  of  the  power, 
liberties  and  rights  of  contract  once  deemed  in- 
violate are  subordinated  to  its  exercise  and  are 
not  even  protected  by  the  constitutional  amend- 
ments adopted  for  that  express  purpose.  If 
Congress  might  lawfully  do  it,  it  certainly  would 
be  wise  for  that  body  to  pause  before  making 
the  experiment  of  endowing  a  commission  with 
a  jurisdiction  which  might  well  make  it  more 
powerful  than  the  government  itself.  That  the 
tendency  in  that  direction  would  be  strong  ad- 
mits of  no  question.  To  have  even  a  semblance 
of  competency  the  commission  must  have  a 
reasonably  permanent  tenure  of  ofBce.  Its  au- 
thority would  grow  with  every  year  of  its  life, 
and  before  any  long  time  would  make  its  mem- 
bers the  most  important  body  of  men  in  the 
country.  No  industry  could  afford  not  to  be 
in  touch  with  such  commission,  and  every  cor- 
poration, association,  firm,  or  individual  engaged 
m  important  commercial  or  manufacturing  en- 
terprise would  be  compelled  to  cater  to  it.  In 
alliance  with  more  or  less  of  the  great  indus- 
tries, it  would  be  in  a  position  to  influence 
political  conditions  and  to  make  itself  strongly 
felt  in  the  choice  of  Presidents  and  Congresses 
and  Judges.    See  Railway  Economics. 

The  new  construction  projects  now  being 
launched  borrow  a  peculiar,  though  it  may 
prove  an  ephemeral,  interest  from  tha  coinci- 
dence that  now  the  academic  controversy  which 
has  raged  for  two  decades  over  government  reg- 
ulation of  railroad  freight  rates  has  suddenly 
transformed  itself  into  an  acutely  real  legisla- 
tive issue.  The  spectacle  of  railroad  presidents 
dividing  their  busy  hours  between  signing  orders 
for  the  construction  of  main  lines  and  dictating 
apprehensive  protests  against  destruction  by  con- 
fiscation would  be  amusing  if  the  subject  were 
a  less  important  one.  Apparently  the  possibility 
of  plenary  rate-making  power  in  the  hands  of 
a  Federal  tribunal  gives  none  of  them  a  trem- 
bling heart  The  country  wants  rate  regulation, 
but  still  more  does  it  wart  new  railroads,  effi- 
cient railroads,  and  prosperous  railroads.  See 
American  Street  Railways;  Traction,  Elec- 
tric; Railways,  Elevated;  Railways,  Hiru 
Speed;  Subways,  Etc. 

Edward  S.  Farrow, 
Consulting  Railroad  Engineer. 


Railway  Tariffs.  The  low  cost  of  railway 
service  as  compared  with  other  forms  of  land 
transportation  constitutes  the  principal  element 
in  its  superiority,  and  consequently  the  efficiency 
of  this  means  of  moving  persons  and  property 
may  be  most  simply  and  fully  expressed  m  terms 
of  railway  tariff.  The  amount  of  the  charge 
for  any  particular  service  is  the  product  of  a 
definite  rate  applicable  between  the  points  of 
origin  and  destmation,  or  for  the  distance  trav- 
ersed, and  to  the  commodity  or  class  of  pas- 
sengers carried  multiplied  by  the  number  of  per- 
sons or  the  weigh*  of  the  freight  Passenger 
and  freight  schedules  showing  the  rates  charged 
between  all  points  reached  and  on  all  classes  of 
traffic  are  published  by  every  railway  and  large 
numbers  of  "joint*  schedules  are  also  necessary 
to  inform  the  public  as  to  the  rates  available 
over  routes  formed  by  two  or  more  connecting 
railways.  Rate  schedules  have  been  quite  aptly 
defined  as  a  device  for  getting  back  the  very 
large  aggregate  expenditure  necessary  for  pro- 
ducing this  form  of  transportation  in  an  enor- 
mous multitude  of  small  and  separate  payments. 
Some  appreciation  of  the  truth  of  this  can  be 
obtained  from  railway  statistics.  The  number 
of  passengers  carried  by  the  steam  railways  of 
the  United  States  during  the  12  months  which 
ended  with  30  June  1902  was  649,878,505  and 
the  number  of  tons  of  freight  1,200,315,787.  The 
total  service  in  carrying  passengers  was  equiv- 
alent to  moving  19,689,937,620  passengers  one 
mile  and  the  freight  service  to,  moving 
157.289,370,053  tons  of  freight  the  same  distance. 
The  average  charge  exacted  per  passenger  was 
60  cents,  or  at  an  average  rate  of  19.86  mills  per 
mile  traversed  while  the  average  charge  per  ton 
of  freight  carried  was  $1.03  or  at  an  average 
rate  of  7.57  mills  per  mile.  The  delicacy^  of  ad- 
justment attained  is  apparent  when  it  is  real- 
ized that  a  difference  of  one  mill  per  passenger 
and  per  ton  of   freight  per  mile  would  have 


amounted  to  $176,979,308  or  12.57  Rer  cent  more 

of  i "' 
during  the  year. 


than  the  amount  of  all  railway  dividends  paid 


Passengers  are  classified  for  rate-making  pur- 
poses according  to  the  quantity  of  transporta- 
tion which  they  purchase  and  the  relation  which 
their  travel  bears  to  the  development  of  the  ter- 
ritory and  traffic  tributary  to  the  carrying  line. 
Thus  suburban  passenger  traffic  is  treated  with 
especial  liberality  and  accorded  very  low  rates 
because  populous  and  prosperous  suburbs  con- 
tribute profitably  to  both  the  passenger  and  the 
freight  traffic  of  the  lines  along  which  they  ex- 
ist Suburban  passengers  are  also  to  be  re- 
garded as  wholesale  and  permanent  purchasers 
of  transportation  and  are  entitled  to  special 
consideration  on  that  account.  Similar  reasons 
justify  lower  rates  for  commercial  travelers  and 
to  persons  seeking  homes  in  newly  opened  terri- 
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tory.  The  wholesale  principle  alone  accounts 
ifor  lower  charges  for  parties  of  two  or  more, 
return  trip  tickets,  and  for  especially  long  dis- 
tances. It  is  also  desirable  to  recognize  the 
degree  of  elasticity,  as  to  the  volume  of  traffic 
supplied,  of  different  groups  of  actual  or  poten- 
tial patrons.  Those  who  would  not  travel  at  all 
at  the  ordinary  rates  may  be  induced  to  travel 
in  large  tnimbers  to  conventions,  etc.,  if  quite 
low  rates  are  made  available  for  those  purposes. 
Railways  can  often  make  these  rates  with  profit 
to  themselves  and  to  their  regular  patrons  pro- 
vided they  can  do  so  without  unduljr  interfer- 
ing with  their  ordinary  revenue.  It  is  because 
the  ticket-broker  or  ^scalper"  interferes  with  the 
effort  to  keep  the  different  classes  of  travel 
separate,  for  rate-making  purposes,  that  his  ex- 
istence renders  railway  officers  reluctant  to 
grant  otherwise  desirable  concessions  to  special 
traffic.  The  profits  of  these  dealers  are  really 
commissions  for  fraudulently  transferring  pas- 
sengers from  the  classes  in  which  they  legiti- 
mately belong  to  other  classes  the  members  of 
which  are  entitled  to  lower  rates;  a  practice 
whose  possibility  obviously  tends  to  restrict  the 
number  of  low  rates  offered  to  the  public. 

In  general,  regular,  one-way  passenger  rates 
over  any  railway  are  proportional  to  the  mile- 
age traveled,  although  differences  are  made  by 
l^'cat  systems  traversing  regions  widely  vary- 
mg  in  respect  to  density  of  population  and  other 
traffic  conditions,  and  there  is  a  natural  tend- 
ency toward  lowering  the  average  per  mile  as 
the  distance  increases.  Excursion  rates,  commu- 
tation, and  other  special  tickets  are  usually,  but 
not  always,  sold  at  rates  based  in  some  way  upon 
the  single  one-way  fares.  It  is  commonly 
known  that  there  has  been  a  very  notable  and 
substantially  continuous  decline  in  American 
railway  freight  rates  but  the  general  belief  is 
that  there  has  been  no  similar  movement  in 
passenger  rates.  As  a  matter  of  fact  the  quality 
of  passenger  ser\'ice  is  now  much  higher  than 
it  was  30  years  ago  and  little  if  any  real  com- 
parison is  practicable  among  rates  applying  be- 
tween the  same  points  during  different  decades. 
It  is  worth  noting  that  while  passenger  charges 
have  either  declined  or  remained  stationary  the 
cost  of  nearly  every  other  incident  of  travel  has 
advanced.  Thus  the  rate  for  a  single  trip  be- 
tween Boston  and  New  York  is  the  same  now 
as  during  the  year  in  which  the  Astor  House, 
then  the  finest  hotel  in  America,  was  opened, 
but  the  standard  rate  per  diem  for  room  and 
meals  at  the  Astor  House  was  only  $2.50  or  pre- 
cisely the  figure  which  is  now  the  minimum 
price  of  a  room  alone  at  the  first-class  hotels 
of  New  York.  Yet  no  one  will  deny  that  the 
difference  in  comfort  between  the  hotel  of  1848 
and  that  of  1904  is  far  less  than  that  which  sep- 
arates the  passenger  journey  of  the  earlier  from 
that  of  the  later  year.  In  848  a  trip  from  New 
York  to  Philadelphia  took  five  hours  and  cost 
$4.00;  it  is  now  made  in  two  hours  and  costs 
$2.50.  The  rate  from  Philadelphia  to  Balti- 
more has  decreased  from  $3.00  to  $2.80  in  the 
same  period  and  the  time  from  six  hours  to  two. 
The  table  on  the  preceding  page  shows  the  aver- 
age receipts  in  cents  and  decimals  of  a  cent  per 
passenger  mile  during  the  different  years  indi- 
cated for  the  United  States  and  for  several  im- 
portant railways,  those  for  the  years  during 
which  gold  was  at  a  premium  having  been  re- 
duced to  their  equivalents  in  gold. 


The  average  in  the  foregoing  for  the  United 
States  in  1872  represents  44.16  per  cent  of  the 
mileage  then  existing  in  this  country,  that  for 
1877  represents  66.77  per  cent,  that  for  1882, 
75.27  per  cent,  and  that  for  1887,  7S.3S  per  cent. 
For  later  years  substantially  all  the  railway 
mileage  of  the  country  is  represented.  If  the 
omitted  mileage  could  be  included  for  the  earlier 
years,  it  would  undoubtedly  raise  the  averages 
materially. 

Freight  is  also  classified  for  rate-making  pur- 
poses, although  the  commodities  which  move  in 
the  greatest  volume  like  grain,  coal,  ore,  cotton, 
lumber,  etc.,  are  usually  excluded  from  the 
classifications  applicable  in  the  regions  in  which 
they  move  most  freely  and  given  "special  com- 
modity" rates.  Owing  to  the  stress  of  competi- 
tion partly  that  among  lines  of  railway  connect- 
ing _the_  same  points  of  origin  with  the  same 
destinations,  but  much  more  that  among  the 
many  and  often  widely  separated  routes  of  trans- 
portation, water  as  well  as  rail,  that  are  allied 
to  different  producing  regions  whose  products 
find  entrance  to  the  same  or  competing  markets 
freight  rates  are  much  less  likely  than  passen- 
ger rates  to  be  proportioned  to  the  distances 
traversed  or  to  conform  to  any  arbitrary  rule  of 
adjustment.  This  is  especially  true  of  the  rates 
on  the  great  staple  articles  of  commerce  to 
which  special  commodity  rates  are  commonly 
applied.  For  a  great  many  years,  however,  there 
have  been  certain  well-established  rules  of  rate- 
making  which  have  governed  nearly  all  charges 
within  the  regions  to  which  they  are  applied. 
Thus  substantially  all  through  traffic  in  the  re- 
gions north  of  the  Ohio  and  Potomac  rivers  and 
east  of  the  Mississippi  River,  if  it  crosses,  go- 
ing either  to  the  eastward  or  to  the  westward, 
a  line  beginning  at  Toronto  and  drawn  south- 
ward through  Buffalo,  Erie,  Pittsburg,  Wheel- 
ing and  Parkersburg  to  Huntington,  W.  Va.,  is 
charged  for  at  rates  derived  from  the  contem- 
poraneous rates  on  similar  traffic  shipped  be- 
'tween  New  York  and  Chicago.  This  is  attained 
by  fixing  certain  arbitrary  differentials  which 
are  to  be  added  to  or  subtracted  from  the  rates 
to  Of  from  New  York  if  the  business  is  des- 
tined to  or  comes  from  other  important  cities 
east  of  the  Alleghany  Mountains,  by  grouping 
the  smaller  towns  and  cities  in  this  regrion  with, 
the  larger  ones  at  the  same  rates  and  by  as- 
signing certain  percentages  of  the  Chicago-New 
York  rates  to  all  stations  west  of  the  Alle- 
ghanies.  Thus  if  the  rate  on  grain  from  Chi- 
cago to  New  York  is  20  cents  per  100  pounds, 
the  rate  to  Philadelphia  will  be  two  cents 
lower  or  18  cents  and  that  to  Baltimore  17 
cents.  The  same  differentials  would  be  used 
no  matter  how  high  or  low  the  grain  rate  to 
New  York  might  go.  If  it  should  be  25  cents 
the  Philadelphia  rate  would  be  23  and  the 
Baltimore  rate  22 ;  if  15,  Philadelphia  would  have 
a  rate  of  13  cents  and  Baltimore  one  of  \2 
cents.  If  a  shipment  originates  at  Indianapolis 
and  is  destined  to  New  York  the  rate  charged 
is  93  per  cent  of  the  rate  which  would  have  been 
applied  had  it  originated  at  Chicago.  On  a  ship- 
ment from  Cincinnati  to  New  York  87  per  cent 
of  the  Chicago-New  York  rate  is  charged,  on 
one  from  Qeveland,  71  per  cent,  on  one  from 
Detroit  78  per  cent,  on  one  from  Peoria  iio 
per  cent,  and  on  one  from  East  Saint  Louis  116 
per  cent.     Every  railway  station  in  this  terri- 
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toty  has  assigned  to  it  a  particular  percentage. 
When  business  originating  at  a  percentage  point 
is  destined  to  some  other  city,  east  of  the  western 
trunk  line  termini,  than  New  York,  the  custom- 
ary differential  is  applied  to  the  proper  percent- 
^  of  the  Chicago  to  New  York  rate.  Nearly 
9  kl?  on  traffic  to  or  from  points  west  of  the 
•  that  (Jpi  River  are  made  by  adding  to  the 
H^rc.-'V  a  point  on  the  east  bank  of  the  river 
tkipe^pentage  rates  from  thence  to  destination. 
SdlMlimes,  however,' the  combinations  are  based 
upon  Chicago  or  some  other  percentage  point 
;not  on  the  river. 

I  In  the  territory  east  of  the  Mississippi  River 
and  south  of  the  Ohio  and  Potomac  Rivers  rates 
are  generally  made  upon  the  "basing  point"  sys- 
tem. According  to  this  system  certain  prom- 
inent cities,  Atlanta,  Augusta,  Montgomery, 
Birmingham,  Macon,  and  others  are  selected  and 
given  relatively  low  through  rates.  The  car- 
riers contend  that  these  selections  are  not  arbi- 
trarily made,  but  that  they  are  based  upon  the 
competition  of  rival  transportation  routes,  and 
commercial  conditions  of  controlling  force.  In 
making  rates  from  or  to  points  not  designated 
as  basing  points  the  local  rates  from  a  basing 
•  point  to  the  destination  of  the  traffic  are  com- 
bined with  those  to  the  basing  point.  It  is  the 
practice  invariably  to  allow  the  lowest  possible 
combination  on  any  basing  point  even  though 
the  traffic  may  not  pass  through  that  point.  As 
an  example  of  this  method  of  rate-making  the 
rates  to  Montgomery  and  Calhoun,  Ala.,  may 
be  cited.  The  rate  from  New  York  to  Mont- 
gomery on  articles  classified  as  first-class  in  the 
Southern  classification  of  freight  is  $1.14  per 
100  pounds,  Montgomery  being  a  basing  pomt. 
The  first-class  rate  from  Montgomery  to  Cal- 
houn is  26  cents  per  100  weight  and  the  rate 
from  New  York  to  Calhoun  is  the  sum  of  these 
rates  or  $140.  The  Same  system  is  commonly 
applied  even  though  the  destination  is  nearer 
the  point  of  origin  than  the  basing  point  but 
along  a  few  lines  the  practice  has  been  aban- 
doned and  the  rates  to  the  basing  points  made 
the  maximum  while  in  others  the  amounts  added 
are  arbitraries  somewhat  lower  than  the  full 
local  rates. 

The  classification  of  freight  constitutes  an 
important  feature  of  rate-making.  Three  great 
classifications  are  in  use  throughout  the  country, 
while  a  few  roads  still  maintain  their  own  local 
classifications  and  a  few  state  railway  commis- 
sions impose  their  own  ideas  of  classification 
upon  the  railway  traffic  over  which  they  have 
jurisdiction.  The  Official  Classification  is  ap- 
plied to  nearly  all  traffic,  except  that  accorded 
special  commodity  rates,  in  the  region  generally 
4escribed  as  east  of  Lake  Michigan,  Chicago, 
and  the  Mississippi  River  and  north  of  the  Ohio 
and  Potomac  rivers.  The  excepted  traffic  is 
that  wholly  within  the  State  of  Illinois  where 
there  is  a  classification  promulgated  and  en- 
forced by  the  State  Railroad  and  Warehouse 
Commission  and  between  certain  points  served 
by  the  Boston  and  Maine  Railway.  It  is  also 
applied  to  the  local  traffic  of  the  Chesapeake  and 
Ohio  and  the  Norfolk  and  Western  railways 
and  to  certain  of  the  through  business  ex- 
changed by  these  companies  with  their  northern 
connections.  The  Southern  Classification  ap- 
plies generally  in  the  territory  south  of  the  Ohio 
and  Potomac  rivers  and  east  of  the  Mississippi 


River,  but  many  of  the  railways  in  this  region 
have  their  own  classifications  for  local  business 
and  the  States  of  North  Carolina,  Florida,  and 
Georgia  have  imposed  classifications  made  by 
legislative  authority  upon  the  local  business 
within  their  several  boundaries.  The  >yestern 
Classification  applies  west  of  Lake  Michigan, 
Chicago,  and  the  Mississippi  River  and  to  all 
classified  traffic  to  and  from  the  Pacific  Coast. 
There  is,  however,  a  state  commissioners'  classi- 
fication in  Iowa  and  most  of  the  traffic  ex- 
changed with  the  Pacific  Coast  is  moved  on 
special  commodity  rates.  Each  of  these  classifi- 
cations has  resulted  from  the  consolidation  of  a 
large  number  of  earlier  classifications  the  sep- 
arate existence  of  which  formerly  added  greatly 
to  the  complexity  of  the  railway  rate  situation 
in  their  respective  territories.  Further  con- 
solidation has  been  advocated  and  to  the  super- 
ficial view  seems  in  the  direction  of  simplicity, 
but  those  fairly  cognizant  of  the  diversity  of 
the  commercial  and  traffic  conditions  respectively 
governing  in  the  three  great  divisions  of  the 
country  covered  by  the  separate  classifications 
now  in  use  are  inclined  to  doubt  the  wisdom  of 
attempting  unduly  to  hasten  the  natural  trend 
toward  uniformity.  The  Official  Classification 
has  nominally  six,  but  actually  eight  classes,  the 
Southern  has_  15  and  the  Western  10.  Each 
of  these  classifications  provides  different  ratings 
for  many  of  the  commodities  which  it  includes, 
according  to  whether  they  are  shipped  in  car 
load  quantities  or  in  smaller  volume  and  in  all 
of  them  the  same  articles  are  often  accorded 
different  treatment  when  differentlv  packed  or 
otherwise  prepared  for  shipment.  The  follow- 
ing table  presents  interesting  data  concerning 
these  classifications. 
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Southern    .... 
Western    

9370 
3664 
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1360 
2366 
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34-39 
29.41 
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2332 
5336 
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63.65 

66.34 
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72 
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..67 
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Discriminations  in  favor  of  shipments  in  car 
load  quantities  are  eminently  just  and  proper  as 
such  shipments  are  much  more  economically 
handled  than  those  in  less  than  carload  quan- 
tities and  their  increase  means  the  more  effective 
utilization  of  the  transportation  facilities  which 
are  available.  That  there  is  a  tendency  toward 
increasing  the  number  of  these  discriminations 
may  be  seen  from  the  following  statement  which 
show  the  number  of  items  in  each  classification 
and  the  numbers  with  regard  to  wliich  such 
differences  were  made,  for  the  years  1887  and 
1902. 

It  should  be  understood  that  the  increase  in 
the  number  of  items  classified  does  not  so  much 
indicate  an  increasing  complexity  and  diversifi- 
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RATES  EASTWARD, 

CHICAGO  TO  NEW  YORK. 

JaNUAKY  1ST 
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cation  of  freight  traffic,  although  it  represents 
some  growth  in  that  direction,  as  it  does  a  more 
complete  recognition  of  the  importance  to  the 
carriers,  and  through  them  to  the  public,  of 
securing  those  forms  of  preparation  for  shipment 
which  are  most  convenient  in  handjing.  Proper 
preparation  is  encouraged  by  discriminations  in 
the  classification  which  accord  more  favorable 
ratings  to  the  same  articles  when  they  are  packed 
in  the  most  convenient  form  than  when  less 
desirably  prepared. 
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Freight  rates  in  the  United  States  have 
shown  a  decided  and  continuous  downward 
tendency  and  even  during  the  recent  years  of 
high  prices  and  corresponding  decline  in  the 
value  of  the  medium  in  which  charges  are  paid 
there  has  been  but  little  interruption  of  this 
tendency.  The  most  important  of  all  changes 
are  those  affecting  the  rates  between  New  York 
and  Chicago  because  of  their  use  as  the  basis 
of  other  rates,  which  has  been  explained,  and 
their  relation  to  the  export  trade  of  the  country. 
The  following  statement  shows  comparisons  be- 
tween the  average  rates,  in  cents  per  100 
pounds,  collected  on  shipments  of  the  articles 
named  from  Chicago  to  New  York  in  1867  and 
in  1902: 


Rates  eastward,  from  Chicago  to  New  York 
are  of  similar  significance  and  importance,  but 
while  the  greater  portion  of  westward  traffic 
is  classified  the  larger  part  in  bulk  and  value  of 
that  moving  eastward  is  carried  at  special  com- 
modity rates.  The  statement  above  shows  some 
of  the  more  important,  the  rates  being  in  cents 
per  100  pounds  and  applicable  to  carload  ship- 
ments only. 

A  more  complete  presentation  of  the  history 
of  railway  rates  than  is  practicable  here  would 
show  reductions  in  the  case  of  nearly  every 
locality  and  article  of  traffic.  In  the  absence  of 
such  a  presentation  the  nearest  possible  approxi- 
mation to  an  accurate  measure  of  the  down- 
ward tendency  is  to  be  attained  through  com- 
parisons of  the  average  receipts  per  ton  per  mile. 
Such  comparisons,  the  averages  being  expressed 
in  cents  and  decimals  of  a  cent,  appear  in  the 
statement  below. 

The  averages  for  the  United  States  in  the 
foregoing  represent  48.27  per  cent  of  the  rail- 
way mileage  of  the  country  for  1872;  60.10  per 
cent  for  1877;  75.41  per  cent  for  1882;  75.73  per 
cent  for  1887  and  substantially  the  entire  mileage 
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for  the  later  years.  If  the  averages  of  the  earlier 
years  could  be  made  to  represent  all  the  mile- 
age of  those  years,  they  would  be  higher. 
H.  T.  Newcomb, 
Author  of  'Railway  Economics.'' 

Railway  Traffic.  The  amount  of  traffic 
that  can  be  handled  over  a  railroad  has  been 
greatly  increased  by  the  use  of  the  telegraph 
and  telephone  for  dispatching  trains,  by  the 
adoption  of  electric  and  other  highly  improved 
signals,  and  by  the  possibifity  of  running  both 
passenger  and  freight  trains  at  higher  speeds  as 
the  result  of  having  more  powerful  locomotives 
and  power-brqjces  operated  from  the  engines. 
The  vast  improvements  in  travel  and  traffic  have 
resulted  quite  as  much  from  the  progressive 
adoption  of  the  vehicle  to  the  service  to  be  per- 
formed, as  from  betterments  in  the  road-bed  and 
locomotive. 

No  matter  what  the  resources  of  a  country 
may  be,  the  transportation  problem  is  always 
vital,  because  without  proper  transportation 
facilities  markets  cannot  be  made  or  maintained. 
The  buyer  is  always  anxious  for  the  early  re- 
ceipts of  his  freights,  and  countries  prosper  in 
proportion  to  the  time  saved  on  freights  trans- 
ported, because  time  saved  means  a  reduction 
in  expense  in  the  interest  account  The  rail- 
road must  accept  lading  when  accompanied  by 
proper  billing  instructions,  and  by  law  is  obli- 
gated to  transport  it  in  a  reasonable  manner, 
giving  reasonable  service  between  initial  point 
and  final  destination,  said  service  to  be  in  accord 
with  the  contract,  it  being  additionally  recog- 
nized that  every  allowance  made  in  the  freight 
rate  is  an  allowance  made  in  the  obligation  of 
the  railroad  for  service,  and  that  reasonable 
service  cannot  be  rated  the  same  on  commodity 
freights  as  it  is  on  freights  of  the  higher  classes. 
The  entire  organization  of  a  railroad  is  to  the 
end  of  the  movement  of  the  individual  car,  and 
every  expense  is  in  relation  to  the  earning 
capacity  of  the  car. 

Sources  of  Revenue. —  Steam  railroads  derive 
their  principal  source  of  revenue  from  hauling 
freight.  In  1905  the  receipts  of  the  Pennsyl- 
vania Railroad  Company  from  freight  traffic 
were  $100,093,828,  while  the  receipts  from  pas- 
senger traffic  were  but  $27,392,393.  This  result 
was  accomplished  although  the  gross  receipts  for 
hauling  the  average  freight  train  for  a  mile  were 
$2,996  at  a  cost  of  $2.11,  making  the  net  profit 
about  88  cents.  In  view  of  the  tendency  now  to 
electrify  railroads  in  order  that  the  passenger 
traffic  may  be  handled  with  greater  speed,  with 
more  frequent  service  of  cars  and  possibly  with 
more  safety,  and  the  tendency  also  in  some 
States  to  cause  a  reduction  in  passenger  fares, 
it  becomes  a  question  whether  in  a  few  years 
the  passenger  business  will  not  be  entirely  sepa- 
rated from  that  of  carrj'ing  freight,  at  least  so 
far  as  it  may  be  divorced  without  endangering 
charter  rights. 

Cars. —  The  use  of  private  cars  at  the  present 
time  may  be  divided  into  two  general  classes, 
those  in  which  the  property  of  the  owner  of  the 
cars  is  transported,  and  those  in  case  of  which 
the  owner  is  not  interested  in  the  contents  of 
the  car.  In  the  first  case  the  shipper  owns  the 
car,  and  the  car  is  ordinarily  only  used  for  the 
carriage  of  the  property  of  the  owner.  In  the 
second  class  the  cars  are  usually  owned  by  some 


private  car  company,  which  constructs  or  pur- 
chases the  car,  keeps  it  in  repair,  and  leases  it 
to  the  railroad  company.  The  use  of  the  private 
car  originated  in  the  necessity  for  special  equip- 
ment to  serve  a  particular  purpose.  Live  stock, 
for  example,  is  transported  over  long  distances. 
In  the  course  of  such  transportation  the  animal 
shrinks  in  weight  and  deteriorates  in  selling 
quality,  besides  suffering  from  want  of  water, 
and  from  crowding  and  trampling.  Hence,  the 
dictates  of  both  interest  and  humanity  fttttin 
that  the  animal  should  be  transported  #sen^* 
fortably  as  possible.  And  this  has  lead  tove  ^ 
attempts  to  devise  a  car  in  which  stock  t^ilfll 
be  fed,  watered,  and  carried  without  injury. 
When  the  inventor  of  such  a  car  has  in  the  past 
approached  the  railroad  manager  with  his  in- 
vention, he  has  generally  been  informed  that  the 
railroad  had  no  money  with  which  to  experi- 
ment, but  that  if  this  car  when  constructed  and 
ready  for  use  would  fulfill  his  representations 
the  railroad  would  be  glad  to  hire  it  for  a  fair 
rental.  This  has  brought  about  the  organization 
of  a  number  of  companies  for  the  construction 
and  operation  of  stock  cars.  The  same  thing 
has  been  true  of  the  refrigerator  car.  When  the 
necessity  for  such  a  car  first  became  evident, 
various  designs  were  brought  forward.  Here 
again  railroad  managers  were  reluctant  to  in- 
vest their  money  in  what  was  largely  in  the 
nature  of  an  experiment.  The  result  was  that 
these  cars  came  to  be  constructed  by  private 
companies,  which  leased  the  cars  to  the  railroads 
in  the  same  manner  that  the  stock  cars  were  pro- 
vided. 

Prior  to  the  advent  of  the  steel  car,  the 
greatest  maximum  capacity  of  a  car  occupying 
30  feet  of  track  was  60,000  pounds,  and  the 
weight  of  this  car  was  approximately  40,000 
pounds,  so  the  percentage  of  live  load  to  dead 
weight  was  as  i}4  to  i,  or  of  the  total  weight 
of  a  train  60  per  cent,  was  paying  load  and  40 
per  cent,  dead  weight.  With  the  steel  car  it  :s 
possible  to  load  100,000  pounds,  or  50  tons,  on  a 
car  weighing  38,000  pounds,  or  19  tons,  which 
increases  the  proportion  of  paying  load  to  dead 
weight  to  2^  to  I,  or  to  approximately  7S  psif 
cent,  of  total  weight.  Xor  is  the  increase  in 
percentage  of  weight  per  car  the  only  benefit 
derived  from  the  increased  capacity.  The  50- 
ton  car  occupies  no  more  space  upon  the  track 
than  the  30-ton  car,  so  the  actual  capacity  of 
sidings  and  track  room  is  almost  double. 
Naturally,  an  increase  in  weight  of  rails  and  in- 
crease in  hauling  capacity  of  locomotives  fol- 
lows the  increased  tonnage  capacity  of  the  cars. 
The  train  load  is  increased  not  only  by  increas- 
ing the  capacity  of  the  cars,  but  by  diminishing 
the  number  of  empty  cars  hauled  and  by  en- 
deavoring to  load  all  cars  to  their  full  capacity. 

The  large  capacity  car,  both  coal  and  box, 
reduce  the  cost  of  operation  if  properly  handled, 
but  so  long  as  light,  bulky  commodities  are 
shipped,  just  so  long  will  there  be  a  difference  in 
drawbar-pull  on  light  and  heavy  cars  to  contend 
with  even  when  all  cars  are  of  uniform  large 
capacity,  and  the  method  of  basing  on  average 
performance  will  be  as  far  as  ever  from  secur- 
ing the  proper  results,  and  so  long  as  trains  will 
be  made  up  with  light  loads  at  the  head  end, 
and  heavy  loads  at  the  rear,  no  average  plan 
can  make  provision  for  drawbar-pull  in  such 
cases,  and  no  proper  adjustment  can  be  made 
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unless  this  factor  is  taken  into  consideration. 
1  he  matter  of  adjusting  the  drawbar-pull  of 
each  gross  of  car  at  each  individual  location  in 
a  train  is  made  feasible  and  practicable  by  the 
aid  of  a  mechanical  device,  hence  it  is  not  a 
theory  but  a  condition  that  must  be  met,  and 
one  that  the  mechanical  and  operating  depart- 
ments must  join  hands  in  overcoming. 

At  the  present  time  there  is  a  noticeable 
tendency  toward  uniformity  in  couplers  and  un- 
i^in^iae  attachments  and  an  increase  in  their 
«tr*— — 'h.  The  different  makes  of  couplers  used 
4r?'  '^''t'.ijily  decreasing  in  number,  the  new  cars 
tBP  2''out  being  equipped  with  one  or  another 
oi  "four  or  live  standard  makes.  These  new 
coufiers  are  generally  stronger  than  the  old 
ones,  and  this  improvement  in  the  strength  o£ 
couplers  has  reduced  the  number  of  defects. 
Giab  irons  are  receiving  much  better  attention 
than  formerlv  and  it  is  now  the  exception  to 
find  cars  unequipped  with  these  important  safety 
devices.  Loose  and  bent  grab  irons  are  much 
less  frequently  found  in  service,  and  the  practice 
of  using  uncoupling  levers  in  lieu  of  grab  irons 
is  also  being  discontinued. 

Operating  Expenses. —  From  the  close  of  the 
American  Civil  War  to  the  present  time,  in- 
dustrial changes  have  been  more  rapid  in  the 
United  States  than  anywhere  else  in  the  world. 
Within  this  period  the  railway  system  has 
grown  from  35,000  miles  to  217,000  miles;  popu- 
lation has  more  than  doubled;  wcalch_  has  in- 
creased more  than  fourfold ;  populous  cities  and 
sovereign  States  have  grown  up  where  at  the 
beginning  was  nothing  but  wilderness.  Progress 
of  similar  character  is  going  on  to-day  with  un- 
diminished activity.  Railways  have  met  this 
progress  by  constant  adjustments  of  and  reduc- 
tions in  the  charges  for  their  services.  In  1899 
it  cost  $8>6,c)f8.9.,9  to  operate  the  railways  of 
the  United  States ;  in  1903  the  same  expenses 
amounted  to  $1,257,538,862,  an  increase  of 
$400,5(':9,863.  In  1899  railway  labor,  exclusive  of 
salaried  employes,  received  $481,264,109;  in  1903 
the  same  classes  of  labor  received  $720,580,923, 
an  increase  of  $239,316,814.  In  1899  the  fuel 
used  by  locomotives  cost  $77,187,344;  in  1903  it 
cost  $146,509,031,  an  increace  of  $69,321,687. 
Comparing  operating  expenses  with  work  done, 
it  appears  that  in  1899  for  every  dollar  expended 
for  operation  the  railways  were  able  to  carry  17 
passengers  and  165  tons  of  freight  one  mile.  In 
1903  the  passenger  mileage  for  each  dollar  ex- 
pended in  operation  amounted  to  16.6  and  the 
freight  mileage  to  138.  Each  $1  of  operating 
expenses  in  i8(^  brought  in  $1.53  in  revenue, 
not  including  that  from  miscellaneous  services, 
while  each  dollar  of  operating  expenses  in  1903 
brought  in  only  $1.38  in  revenue. 

Lozv  Rates. —  The  low  rates  made  by  Ameri- 
can railroads  are  the  surprise  and  wonder  of 
foreign  railroad  men,  averaging  not  more  than 
one-third  to  one-half  of  the  rates  for  similar 
services  in  other  countries  under  government 
control  and  ownership.  The  foreign  railroad 
officials  who  have  studied  this  subject  here 
credit  these  low  rates  to  the  sharp,  intense  com- 
petition between  railroads  having  individual 
liberty  of  action  and  desire  to  build  up  new 
territories,  forcing  the  managers  and  heads  of 
departments  to  an  intensity  of  research,  investi- 
gation, and  development  of  economies  in  cost  of 
service  unheard  of  in  countries  where  the  rail- 


roads are  owned  or  controlled  by  the  govern- 
ment. 

Passenger  Service. —  The  service  of  trans- 
porting passengers  differs  in  many  particulars 
from  the  freight  service.  Goods  are  shipped, 
while  passengers  travel  of  their  oau  volition, 
controling  the  time  and  direction  of  their  move- 
ments. One  important  difference  betv.een  these 
branches  of  the  service  is  that  most  freight  is 
moved  in  carloads  or  trainloads,  the  start 
being  made  when  the  car  or  train  is  loaded, 
while  the  passenger*  business  is  performed  by 
trains  that  run  on  fixed  schedules.  Some  com- 
modities, Hke  milk  and  fruit,  are  despatched  by 
trains  which  run  strictiv  according  to  schedule, 
and  the  collection  and  distribution  of  the  traffic 
at  the  local  centres  of  production  or  consumption 
are  usuallv  accomplished  by  H'liy-freighl  trains 
which  have  a  definite  time  of  arrival  and  de- 
parture. Whether  viewed  from  the  standpoint 
of  public  benefit  or  considered  with  regard  to 
the  volume  of  business  done,  and  profits  received 
by  the  company,  the  transportation  of  freight  is 
the  most  important  service  performed  by  the 
railroad.  As  an  illustration,  showing  the  per- 
centage of  freight  earnings,  the  gross  earnings 
of  American  railways  for  the  year  ending  30th 
June  1905  were  $2,073,177,325.  This  total  com- 
prised earnings  from  the  passenger  service 
amounting  to  $572,109,366.  or  27.60  per  cent.; 
earnings  from  the  freight  service  amounting  to 
$1.' (9.182,702,  or  69.90  per  cent,  and  other  mis- 
cellaneous earnings  amounting  to  $51,885,257,  or 
2.50  per  cent. 

1  he  passenger  service,  to  a  far  greater  degree 
than  is  required  in  the  frciglit  business,  must 
provide  for  speed,  safety,  comfort,  and  conven- 
ience. The  development  of  the  Pennsylvania 
Limited  is  typical  of  the  strides  which  have 
taken  place  with  regard  to  long  distance  passen- 
ger traffic.  When  first  established  it  left  New 
York  7.55  A.M.  and  arrived  Chicago  9.40  a.m., 
making  the  run  in  26  hours,  45  minutes.  It  now 
leaves  New  York  10.55  a.m.  and  arrives 
Chicago  8.55  A.M.,  making  the  run  in  22  hours, 
50  minutes.  Returning,  it  leaves  Chicago  5.30 
P.M.,  making  the  run  in  23  hours.  Changes  in 
service  accompanied  improvements  in  speed. 
The  Pennsylvania  Limited  is  famous  as  the  first 
train  in  the  world  to  afford  all  the  comforts  of 
the  home  and  conveniences  of  the  club.  It  was 
also  the  first  train  to  be  vestibuled  from  end  to 
end.  In  addition  to  a  high-grade  equipment, 
built  especially  for  this  train  by  the  Pullman 
Company,  the  train  makes  special  features  of 
its  stock  quotation  service,  the  barber,  bath- 
room, stenographer,  and  ladies'  maid,  which  it 
was  the  first  to  provide  for  the  convenience  and 
comfort  of  patrons. 

The  service  of  the  Twentieth  Century  Lim- 
ited, which  is  the  eighteen-hour  train  of  the 
Xew  York  Central  Lines  between  Xew  York 
and  Chicago,  was  inaugurated  15  June  1902. 
Its  superior  equipment  and  the  splendid  physical 
condition  of  the  roadbed  and  tracks  over  which 
it  glides  enable  its  fast  time  to  be  made  with 
perfect  ease  and  comfort.  During  the  Colum- 
bian Exposition  at  Chicago  in  1893  the  New 
York  Central  Lines  inaugturated  the  first  20- 
hour  service  between  Chicago  and  New  York, 
and  from  May  to  November  in  that  year  the 
"Exposition  Flyer'  maintained  its  schedule  with 
great  exactness.     In  1902  the  management  of 
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this  great  system  of  roads,  recognizing  the  na- 
ture of  the  demand  for  fast  service  between  the 
two  leading  commercial  centres  of  the  country, 
evolved  the  Twentieth  Century  Limited,  which 
maintained  the  20-hour  schedule  every  day  in 
the  year.  The  great  success  of  this  train  has 
made  it  world-famous.  Its  ability  to  furnish 
stenographer,  telephone,  and  telegraph  facilities, 
enabling  the  transaction  of  business  on  the 
journey,  has  made  it  very  popular.  In  response 
to  the  numerous  demands  from  its  patrons  the 
running  time  was  reduced  two  hours  in  June, 
1905,  making  its  daily  journey  of  963  miles  in 
18  hours,  a  remarkable  achievement.  This  is  a 
greater  number  of  miles  at  a  higher  speed  than 
is  run  by  any  other  train  in  the  world. 

Growth. —  The  growth  of  the  present  railway 
system  of  the  United  States  has  been  little  short 
of  marvellous.  It  was  not  until  1835  that  it 
reached  as  much  as  1,000  miles,  being  1,098 
miles  in  that  year.    Note  the  growth  since  then : 

1850  9.021 

i860  30,026 

i86s  35.085 

1875  70.096 

1885  128,320 

T895  181,115 

1905  217.328 

There  are  two  very  striking  facts  to  note 
here:  First,  that  in  spite  of  the  Civil  War, 
5,059  miles  of  railway  were  built  during  that 
unhappy  period;  second,  that  in  the  10  years 
following,  our  railway  mileage  was  doubled. 

During  the  latest  year  for  which  statistics 
are  available,  the  railways  of  the  United  States 
carried,  as  compared  with  1885: 

1885.  1904. 

Freight,  tons 437,000,000        1,300,000,000 

Passengers   351,000,000  720,000,000 

Reckoning  our  population  at  80,000,000  in 
1904,  it  is  as  if  every  man,  woman,  and  child 
in  the  country  made  nine  steam  railway  trips 
•during  the  course  of  that  year,  and  also  moved 
i6V:i  pounds  of  freight. 

The  reduction  since  1865  of  railway  freight 
rates  in  the  United  States  is  also  remarkable, 
as  illustrated  by  the  fact  that  wheat  by  lake 
and  rail  has  fallen  from  29  cents  to  5  cents ;  by 
railway  only  from  46  cents  to  11  cents. 
Hugh  T.' Downing, 
Mechanical  Engineer,  New   York. 

Railway  Train  Dispatching  and  Train 
Handline.  The  dispatching  and  handling  of 
trains  successfully  to  meet  the  demand  upon 
railroads  in  handling  a  through  passenger  ser- 
vice, suburban  traffic,  freight  traffic,  U.  S.  mail, 
to  obtain  traffic  against  competition,  and  mov- 
ing such  traffic  cheaply,  promptly,  and  safely,  is 
an  important  field  of  railway  operation,  and 
makes  great  demands  upon  the  operating 
•official. 

The  engineering  department  has  performed 
its  part  in  building  bridges,  laying  heavier  rail, 
making  stronger  track  and  better  roadbed,  in- 
stalling interlocking  plants  and  block  signaling, 
and  providing  for  heavy  engines. 

The  mechanical  department  has  met  the  re- 


quirements in  designing  large  engines  of  greater 
power,  enabling  heavier  trains  to  be  handled 
at  greater  speed.  It  would  thus  seem  that  the 
engineering  and  mechanical  departments  have 
reached  the  limit  of  their  expansion  on  the  lines 
mentioned.  See  Railway  Construction  ; 
Railway  Heavy  Freight  Trains;  Railway 
Traffic. 

This  brings  the  situation  to  the  operating 
official,  putting  in  his  hands  the  opportunity  and 
responsibility  of  getting  the  very  best  results 
from  the  facilities  and  equipment  at  his  com- 
mand. The  handling  of  through  passenger 
trains  requires  that  the  trains  should  have  as- 
signed an  engine  capable  of  making  the  schedule 
with  20  per  cent  reserve  power,  thus  being  able 
to  overcome  unexpected  delays.  As  few  stops 
as  possible  should  be  scheduled  for  such  trains. 
If  traffic  is  sufficient,  at  intermediate  points  a 
local  train  should  be  run  ahead  of  the  through 
train  to  carry  passengers  to  a  point  where  these 
stops  are  made  so  passengers  can  have  the  op- 
portunity of  taking  the  through  trains.  Ex- 
press and  mail  should  be  handled'  on  through 
locals  and  mail  trains  provided  for  such  service. 
If  the  scheduled  trains  should  at  times  require 
more  cars  than  the  regular  assigned  train,  in- 
stead of  adding  cars  another  engine  should  be 
provided,  or  better  still,  run  a  second  section, 
loading  the  first  section  with  all  passengers  to 
final  destination  of  train  of  the  initial  road, 
and  have  the  second  section  do  the  local  work, 
not  letting  the  first  detain  the  second,  thus  sav- 
ing delay  also  to  first  section.  The  public  in 
the  territory  the  through  train  covers  is  en- 
titled to  have  the  train  on  time.  This  can  be 
accomplished  not  by  sacrificing  train  schedule 
to  connections,  but  if  necessary  by  running 
the  train  from  initial  point  on  time  for  the 
passengers  on  the  road  served  and  a  second 
train  for  the  connection.  This  is  not  now  gen- 
erally the  practice,  but  the  time  is  quickly  com- 
ing when  this  will  have  to  be  done  by  many 
more  roads.  Many  through  trains,  specially  on 
single-track  roads,  are  badly  detained  by  the 
issuing  of  too  many  train  orders,  sometimes 
giving  an  engineman  eight  or  ten  orders  at  a 
station.  For  enginemen  and  conductors  to  un- 
derstand these  orders  12  minutes  or  more  is 
consumed,  and  the  engineman  is  handicapped 
because  he  is  fearful  of  overlooking  an  order. 
If  the  train  is  not  overloaded  and  ample  power 
has  been  provided,  it  would  be  much  better,  if 
the  train  is  not  to  exceed  30  minutes  late,  to 
give  no  restrictions  by  placing  orders  in  favor 
of  freight  trains.  The  engineman  would  be 
freer  to  devote  his  time  to  making  a  good  run, 
and  would  most  likely  make  up  time,  and  the 
general  movement  of  the  freight  trains  would 
be  better.  The  passenger  trains  should  be  kept 
on  time  and  the  freight  trains  will  make  good 
runs  if  they  have  the  proper  power  and  are  not 
overloaded,  getting  out  of  stations  promptly, 
and  taking  advantage  of  every  minute.  Freight 
train  employees  should  be  educated  to  the  neces- 
sity of  giving  passenger  trains  the  proper  clear- 
ance, and  that  in  stormy  or  foggy  weather  they 
cannot  make  as  good  a  run  ahead  of  or  against 
passenger  trains.  If  they  will  observe  these  con- 
ditions they  will  keep  out  of  the  way,  not  only 
preventing  delays  but  avoiding  the  possibility  of 
not  properly  protecting  their  train.  Short  time 
on  passenger  trains,  especially  on  a  road  with- 
out block  signals,  has  caused  senous  head-on 
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and  rear-end  collisions.  When  excursion  trains 
are  run  they  should  be  handled  with  the  same 
promptness,  not  given  any  more  cars  than  can 
be  well  handled  and  make  a  good  run,  because 
usually  a  large  number  of  passengers  are  taken 
on  at  stations.  With  a  long  train  there  is 
greater  delay,  passengers  are  more  liable  to  in- 
jury, and  the  train  is  in  danger.  A  cheap  pas- 
senger rate  sometimes  lends  to  the  handling  of 
too  many  people  at  the  risk  of  accident;  better 
run  more  trains  with  less  cars  or  not  give  ex- 
cursion rates  at  all.  Women  ind  children  are 
generally  handled  on  such  trains,  thus  making 
the  risk  greater.  Some  of  the  most  serious  ac- 
cidents on  American  railroads  have  been  to  ex- 
cursion trains;  sometimes  because  they  are  run 
as  sections  of  a  regular  train  that  has  not  had 
sections  run,  and  sometimes  because  the  trains 
were  too  long  and  the  power  furnished  poor. 
The  number  of  trainmen  should  be  increased 
on  excursion  trains. 

Suburban  Trains. —  The  movement  of  popu- 
lation in  the  large  cities  is  constantly  toward 
the  towns  and  villages  situated  on  railroads 
adjacent  thereto.  The  pubHc  consult  time- 
tables of  different  roads,  and  conclude  to  locate 
in  such  suburban  places  because  the  train 
schedule  enables  them  to  go  to  their  business 
and  return  home  at  a  certain  time.  They  ex- 
pect to  use  certain  trains.  This  being  the  case 
timetables  should  not  be  changed,  otherwise  the 
public  will  be  greatly  discommoded  unless  given 
other  service  that  will  answer  their  purpose  or 
improve  the  conditions.  Most  suburban  roads 
have  suburban  territory  covering  zones  of  7,  13, 
20,  and  30  miles.  Where  a  road  runs  200  or 
more  trains  per  day  and  carries  50,000  pas- 
sengers per  day  (as  a  rule  the  greatest  per- 
centage is  handled  from  7  to  9  a.m.,  5  to  7 
P.M.),  three  or  four  tracks  should  be  provided, 
two  for  express  and  two  for  local  trains. 
Usually  70  to  80  per  cent  of  the  passengers  car- 
ried are  in  the  13-mile  zone.  As  the  heavy 
movement  in  the  morning  is  toward  the  city, 
yards  and  engine-houses  should  be  provided  to 
hold  a  large  number  of  coaches  and  engines  at 
the  13  and  30-mile  zones.  Small  yard  and  turn- 
table should  be  provided  at  the  20-mile  zone, 
where  engines  can  be  turned,  saving  the  running 
of  trains  a  greater  distance  than  the  require- 
ments. Where  only  two  tracks  are  provided  the 
entire  distance,  and  a  third  track  provided  three 
or  four  miles  long  (between  zones  20  and  13), 
trains  should  be  run  leaving  all  zones  early 
enough  for  the  early  workers;  trains  leaving 
30-mile  zone  making  all  stops  up  to  the  20-mile 
zone,  and  then  express  trains  from  there,  or 
making  alternate  stops  at  a  few  points  between 
zone  20  and  destination.  Trains  should  be 
started  from  zone  20  making  all  stops  to  zone 
13,  and  express  from  there,  or  making  only  two 
or  three  alternate  stops  from  zone  13  to  destina- 
tion. 

The  percentage  of  passengers  moved  between 
zones  13  and  30  being  smaller,  to  save  hauling 
cars  not  needed  beyond  zone  13,  a  coach  track 
should  be  provided,  connected  with  steam  heat 
in  winter,  and  trains  that  have  left  zones  30  and 
20  requiring  more  coaches  to  pick  up  passengers 
where  they  make  stops  between  zone  13  and 
destination  can  do  so.  The  greater  movement 
being  from  zone  13,  instead  of  having  all  trains 
leaving  zone  13  make  all  stops,  have  first  train 


out  make  second  station  stops  and  next  train 
first  station  stops,  alternating  stops  from  zone 
13  to  destination;  or  jump  three  or  four  stations 
into  destination.  This  arrangement  to  be  car- 
ried out  during  the  rush  hours,  thus  shortening 
the  time  and  running  semi-express  trains. 

By  having  the  third  track,  trains  can  be 
started  from  zone  13  toward  destination,  and 
held  at  end  of  third  track,  thus  running  express 
trains  around  the  local  trains.  Trains  may  have 
to  be  scheduled  from  zone  13,  following  express 
trains  that  make  no  stops  from  zone  13  to  desti- 
nation. While  a  branch  road  may  branch  off, 
say  at  zone  20,  a  few  throug  trains  should  be 
run  solid  on  the  branch  where  business  will  war- 
rant it.  When  trains  are  not  run  through  on 
branch,  cars  should  be  attached  to  trains  going 
to  zones  20  or  30,  and  an  engine  attached  at  zone 
20,  thus  saving  transfer  of  passengers  or 
baggage.  As  many  people  besides  passengers 
going  to  their  business  have  baggage  it  is 
necessary  that  a  combination  baggage  car  should 
be  provided  for  each  train.  Express  business 
should  not  be  handled  in  the  rush  hours,  ex- 
cept in  solid  carloads,  requiring  no  work  where 
trains  stop.  An  occasional  count  should  be 
made  of  the  number  of  passengers  that  get  on 
at  each  station;  this  will  show  if  the  trains  as 
scheduled  for  stops  are  serving  the  people  prop- 
erly. The  movement  of  passengers  going  to  the 
city  may  then  be  controlled,  because  they  come 
to  the  trains  that  are  scheduled  to  stop.  A 
schedule  to  suit  all  may  not  be  made,  but  if  the 
greatest  number  are  taken  care  of  satisfactorily 
that  seems  to  be  the  fair  way  of  concluding  the 
service  is  right. 

The  roads  located  in  New  Jersey  that  have 
to  make  connection  with  boats  have  harder  con- 
ditions to  meet  than  if  the  destination  of  the 
passengers  ended  on  the  Jersey  shore.  Two 
and  three  trains  are  scheduled  for  a  boat;  this 
being  the  case  the  boats  are  scheduled  for  cer- 
tain trains  and  the  train  schedule  must  be  made 
or  passengers  will  not  reach  their  destination 
on  time. 

The  movement  of  passengers  from  city  to 
home  is  more  complicated  to  handle  than  the 
movement  coming  in,  because  the  number  of 
passengers  for  any  train  is  unknown,  when  you 
are  hauling  heavy  trains.  This  can  be  overcome 
usually  by  having  extra  cars  set  on  rear  of  train 
at  starting  point,  kept  locked  and  used  only 
when  necessary.  When  you  have  reached  the 
limit  of  the  number  of  cars  you  can  handle  in 
a  train  two  or  three  trains  can  be  scheduled 
same  leaving  time,  scheduling  first  train  to  make 
first  stop,  20  miles  out,  and  all  stops  between 
zones  20  and  30.  Second  train  making  first 
stop  10  miles  out  and  local  stops  to  13-mile 
zone.  Third  train  first  stop  7  miles  out  and  all 
stops  from  there  to  13-mile  zone.  This  keeps 
the  trains  separated.  Where  four  trains  are 
run  on  same  schedule,  first  train  goes  to  20- 
mile  zone  and  the  three  trains  following  alter- 
nate stops  to  destination  so  that  they  are  kept 
out  of  each  other's  way.  A  record  of  this  move- 
ment should  be  made  occasionally  showing 
where  the  passengers  get  off,  and  this  will  show 
how  well  the  public  are  being  served  in  the 
homeward  movement. 

The  locomotives  used  in  suburban  service 
should  be  the  very  best,  and  have  at  least  20 
per  cent  reserve  power.    Where  trains  are  mak- 
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ing  several  stops,  handling  coaches  65  and  70 
feet  over  all.  seven  cars  should  be  the  limit. 
Ten  cars  might  be  handled  in  express,  making 
a  run  of  20  miles  without  a  stop;  sight  cars 
is  better. 

As  the  traffic  becomes  dense  between  zone  13 
and  city,  this  condition  forces  more  trains  from 
zone  13,  and  interferes  with  train  movement 
from  zones  20  and  30.  To  increase  handling  of 
passengers  at  an  increased  rate  the  territory 
from  zones  30  and  20  should  be  handled  by 
having  four  tracks,  so  that  express  trains  can 
be  run  from  zones  30  and  20  without  making 
any  intermediate  stops  between  zone  20  and 
destination,  making  much  quicker  time,  bringing 
the  population  nearer  the  city,  and  giving  the 
public  an  opportunity  of  obtaining  homes  at 
nearby  points,  thus  increasing  the  passenger 
haul  and  increasing  earnings  with  same  number 
of  trains  run  from  zones  30  and  20. 

Freight  traffic  gains  in  proportion  with  the 
increase  of  pasengers  hauled.  With  the  coming 
of  trolley  competition,  the  day  seems  to  be  not 
far  away,  wherever  travel  is  dense,  when  the 
ideal  timetable  will  schedule  trains  leaving  initial 
points  at  5,  10,  or  15  minute  intervals  in  the 
rush  hours  to  zones  20  and  30,  3  and  S  minute 
headway  to  zones  7  and  13,  and  20,  25,  and  30 
minute  headway  at  other  hours  of  the  day  to 
the  30-mile  zone  increasing  the  number  of 
trains  run  as  the  traflBc  demands,  virtually  giv- 
ing trolley  or  subway  service. 

Freight  Train  Handling.  The  handling  of 
freight  traffic  has  become  a  great  factor  in  the 
railroad  business  and  greatly  affects  the  com- 
mercial world.  The  merchandise  movement  de- 
mands and  obtains  a  regular  schedule  between 
our  great  cities  and  the  Pacific  coast.  The 
Pacific  is  forwarding  to  the  Atlantic  fruits  that 
require  quick  and  regular  movement.  Dressed 
beef  and  live  stock  from  the  west  to  the  Pacific 
and  to  the  Atlantic  is  handled  and  landed  at 
destination  for  domestic  use  and  export  with 
precise  schedule.  The  manufacturer,  builder, 
merchant,  in  fact  all  mercantile  life  depends 
upon  the  promptness  of  the  handling  of  traffic, 
not  only  for  the  promotion  of  trade,  but  to  get 
the  best  use  of  capital  invested.  Not  only  is 
quick  traffic  to  and  from  the  far  west  necessary, 
but  also  to  the  local  points  which  the  road  may 
be  serving.  The  through  trains  should  be  built 
up  with  cars  destined  to  the  points  of  the  con- 
necting line  and  points  beyond,  and  sufficient 
trains  run  to  accomplish  this.  No  switching 
should  be  required  at  any  intermediate  point, 
changing  engines  at  division  points  should  only 
be  necessary.  Another  train  should  run  to  move 
the  merchandise  to  the  local  territory,  ar- 
riving at  destination  by  7.00  a.  m.,  serv- 
ing a  territory  of  300  miles.  A  second  train 
should  be  run  serving  a  territory  400  miles  out 
for  second  morning  delivery.  There  should  be 
a  special  train  for  the  movement  of  coarse 
freight  to  the  400-mile  point  with  cars  for  inter- 
mediate points,  thus  insuring  the  freight  going 
through  without  being  set  out  and  delayed. 
If  the  freight  at  initial  point  is  not  received 
in  time  to  go  out  on  the  day  it  is  loaded,  better 
time  is  made  by  holding  it  over  until  the  next 
day  than  by  sending  it  forward  in  extra  trains. 
The  handling  of  less  than  carload  freight  from 
the  great  cities  has  become  so  heavy  that  the 
merchant  located  70  or  80  miles  out  buys  with 


the  expectation  of  getting  his  freight  the  next 
morning.  This  is  done  by  loading  straight  cars 
of  less  than  carload  freight  for  the  different 
towns  and  villages,  running  pickup  trains  to 
move  these  cars  to  destination,  and  setting  the 
car  at  freight  house  ready  for  delivery  to  con- 
signee. This  has  other  merits  than  making 
schedule  time,  it  saves  handling  the  freight, 
damage  or  loss.  It  also  does  away  with  many 
way  freights,  and  those  runs  handling  car  lots 
and  picking  up  small  lots.  The  car  equipment 
represents  a  large  amount  of  capital  invested, 
and  the  number  of  miles  made  by  a  car  repre- 
sents its  earning  power,  it  is  therefore  impera- 
tive that  the  empty  cars  be  moved  quickly  to 
point  where  load  can  be  obtained.  This  being 
the  case  a  system  is  necessary  in  the  building 
up  of  trains  of  empty  cars,  and  this  should  be 
accomplished  with  trains  going  to  the  farthest 
point  to  save  delay  in  transit.  The  kind  of  cars 
which  are  in  most  demand  should  be  sent  for- 
ward in  solid  trains,  not  only  to  insure  prompt 
movement  of  trains,  but  to  prevent  road  power 
being  delayed  doing  switching.  Where  pas- 
senger train  movement  is  frequent,  freight  trains 
running  extra  should  not  be  started  from  a 
terminal  too  little  distance  ahead  of  passenger 
trains,  but  should  follow  them  and  save  delay 
to  power  lying  on  siding,  and  avoid  tiring  out 
the  train  employees.  The  cars  in  way  freight 
and  pickup  trains  should  be  built  up  in  station 
order.  Where  many  industries  are  located  and 
freight  traffic  locally  is  heavy,  roustabout  drills 
had  better  be  worked  covering  certain  territory, 
doing  the  switching  for  warehouses,  team  tracks 
and  industries,  lining  up  cars  for  pickup  trains. 
Roustabout  drill  engines,  when  through  for  the 
day,  can  take  cars  to  same  yard  they  started 
from  to  be  lined  up  for  certain  trains. 

The  telephone  is  a  great  auxiliary  in  the 
handling  of  trains  if  properly  used.  Locating 
telephones  at  blind  sidings,  at  ends  of  long 
passing  tracks,  making  communication  between 
conductor  and  telegraph  office,  connecting  up 
towers  with  telephone  system  so  operators  can 
be  advised  and  trains  dispatched  through  in- 
struction from  dispatcher  to  towerman,  etc.,  are 
all  means  of  saving  valuable  time  and  getting 
desirable  results. 

We  have  explained  what  seems  to  be  the 
best  system  in  lining  up  train  service,  where 
good  power  and  facilities  are  furnished.  We 
may  have  all  these  things,  but  if  the  proper 
attention  is  not  given  to  following  up  the  move- 
ment of  trains  the  best  results  will  not  follow. 
The  train  despatcher  must  keep  in  close  touch 
with  the  situation,  doing  his  part  to  see  that  a 
clear  track  is  given  to  clear  fast  trains,  watch- 
ing closely  the  movement  of  the  trains  moving 
in  suburban  service.  Where  these  trains  are 
running  on  a  close  headway  if  a  train  should 
be  disabled  he  must  quickly  and  intelligently 
grasp  the  situation  by  arranging  for  the  hand- 
ling of  the  passengers  in  other  trains.  In  other 
words,  change  the  schedule  to  meet  conditions. 
Fast  freight  trains  can  be  aided  by  train  de- 
spatchers  keeping  inferior  class  trains  advised 
where  to  side  track.  Complete  system  of  reports 
are  necessary,  advising  of  all  delays,  and  these 
reports  must  be  carefully  looked  after,  follow- 
ing every  delay,  bringing  to  the  attention  of 
the  different  departments,  or  to  the  employee 
at  fault,  their  shortcomings,  bearing  in  mind 
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that  as  eternal  vijfilance  is  the  price  of  liberty, 
so  eternal  vigilance  is  necessary  on  the  part  of 
the  operating  officer  who  expects  to  get  good 


results. 


C.  H.  Ketcham, 


Superintendent  Lackawanna  Railroad. 

Railway  Train  Lighting.  The  expres- 
sion, "train  lighting  system,"  as  distinguished 
from  "car  lighting  system,"  has  come  to  be  used 
to  designate  the  various  electrical  systems  for 
lighting  steam  railway  trains.  There  is,  per- 
haps, no  good  reason  for  the  distinction,  as  the 
greater  number  of  electrical  systems  are  applied 
to  single  cars  as  units.  The  inventors  of  the 
newer  methods  seem  to  have  had  in  mind  the 
fact  that  steam  operated  trains,  not  electrically 
operated  cars,  were  to  be  lighted.  The  steam 
train  consists  of  a  number  of  dependent  parts, 
all  going  to  make  a  unit.  The  electric  train  gen- 
erally is  made  up  of  a  number  of  units,  each  of 
which  can  be  operated  alone. 


is  passed  into  the  car  tanks.  These  usually  hold 
several  days'  supply.  The  car  equipment,  in 
addition  to  the  tanks,  consists  of  a  regulating 
valve  for  reducing  the  pressure  to  a  point  suit- 
able for  the  burners,  distributing  pipes  and  re- 
generative burners,  that  is,  burners  which  heat 
the  gas  before  burning  it,  a  treatment  which 
increases  its  illuminating  power. 

Frost  System. —  The  air-gas  system,  a  type  o{ 
which  is  the  Frost  system,  came  into  use  about 
the  same  time  as  the  oil  gas.  In  this  the  car- 
buretter, a  tank  packed  with  some  absorbent  ma- 
terial such  as  asbestos  wicking,  is  filled  with 
naphtha  or  gasoline,  and  air,  from  the  compressed 
air  tanks  connected  with  the  air-brake  system, 
is  passed  through.  A  reducing  valve  lowers  the 
pressure  to  a  point  suitable  for  burning.  In  its 
passage  through  the  carburetters,  the  air  takes  up 
the  hydrocarbon  vapor.  The  mixture  is  then 
led  to  the  burner,  passing  through  a  heating  coil 
on  the  way.  This  coil  is  placed  above  the  burner 
and  is  heated  by  the  latter. 

Electricity. —  A  number  of  objections  have 
been  urged  against  all  such  systems  of  lighting 
cars.  At  times  a  disagreeable  odor  is  given  off. 
The  lights  can  not  easily  be  subdivided  and 
placed  so  as  to  get  the  most  effective  distribu- 
tion of  light;  the  lighting  is  generally  accom- 
plished by  means  of  several  burners  or  groups 
of  burners  placed  along  the  centre  aisle  of  the 
car.  Any  system  depending  upon  a  highly  in- 
flammable material  is  a  possible  source  of  danger 
from  fire.  This  is  particularly  true  in  case  of 
accidents,  the  very  time  when  it  is  most  difficult 
to  get  away  from  the  danger.  Naturally,  there- 
fore, railway  engineers  turned  to  the  electric  in- 
candescent system,  as  it  is  not  only  entirely  free 
'  from  all  fire  risks,  but  possesses  a  number  of 


FlO.  1.  — Method  of  driving  the  dynamo,  Sperry-Lyndon 
train  lighting  system. 

History. —  In  the  early  days  of  railways,  can- 
dles played  an  important  part  in  the  lighting  of 
the  cars.  This  method  was  soon  replaced  by 
lamps  burning  various  kinds  of  oil,  kerosene 
being  the  only  one  whose  use  has  persisted  to 
the  present  day.  About  1884  the  need  for  bet- 
ter lighting  of  trains  caused  a  number  of  rail- 
way companies  and  others  to  take  up  the  study 
of  the  problem  presented.  As  a  result  two  dis- 
tinctive systems  came  into  use.  In  one  com- 
pressed gas  stored  in  tanks  under  the  car  is 
the  illuminant.  In  the  other  so-called  "air  gas" 
is  formed  by  forcing  air  through  a  carburetter 
containing  naphtha,  or  a  light  hydrocarbon  oil 
and  the  resulting  gas  is  burned  in  suitable  lamps. 
One  system,  belonging  to  the  former  class,  made 
use  of  compressed  illuminating  gas,  such  as  is 
used  for  city  and  house  lighting,  but  this  was 
not  successful  on  account  of  the  poorer  illum- 
inating quality  of  the  gas  as  compared  with  oil 
or  air  ga.s. 

Pintsch  System. —  The  oil  gas  system,  better 
known  perhaps  as  the  Pintsch  system,  uses  an 
oil  distilled  from  crude  petroleum  in  suitable  re- 
torts. The  gas  after  leaving  the  retorts  is 
cleaned  and  compressed  and  stored  in  reser- 
voirs, ready  for  charging  the  car  tanks.  Pipes 
leading  from  the  reservoirs  conduct  the  gas  to 
•the  train  shed  and,  by  means  of  flexible  hose,  it 


Fic  a. —  Transmitting  mechanism,  Sperry-Lyndon  train 
lighting  system. 

distinct  advantages  over  oil  or  gas  systems. 
Thus,  many  small  lamps  may  be  arranged  so  as 
to  givethe  best  results,  throwing  the  light  just 
where  it  is  needed.  Compare  the  usual  equip- 
ment of  80  incandescent  lamps  in  a  Pullman 
with  _  the  6  or  8  gas  lamps  usually  thought 
sufficient.  The  electric  lamp  gives  a  soft,  white, 
steady  light.  There  is  no  odor  and  no  vitia- 
tion of  the  air.  On  the  other  hand,  it  has  not 
been  easy  to  adapt  the  incandescent  electric 
lighting  system  to  steam  railway  conditions.  One 
of  the  first  requirements  is  that  the  voltage  at 
the  lamps  must  be  maintained  constant  and 
steady.  Another  is  that  the  system  must  call  for 
little  attention  from  the  train  hands.    It  is  also 
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highly  desirable  that  the  cars  be  independent,  so 
that  they  may  be  detached  from  the  train  with- 
out putting  out  the  lights.  In  the  first  attempts 
to  use  the  incandescent  system  on  railway  trains, 
storage  batteries  were  placed  on  each  car.  A 
number  of  roads  tried  this,  but  the  results  were 
not  entirely  satisfactory,  for  while  the  advan- 
tages of  the  incandescent  system  were  obtained, 
a  number  of  serious  disadvantages  developed. 
The  voltage  of  a  storage  battery  varies  consid- 
erably from  full  charge  to  discharge.  Hence 
regulating  lamp  resistances  were  required. 
These  were  usually  operated  by  hand.  Cars 
equipped  in  this  way  could  only  run  over  routes 
where  suitable  charging  facilities  were  to  be 
had,  and  it  was  found  that  those  responsible  for 
charging  the  batteries  often  did  not  know  the 
proper  method  of  procedure,  with  the  result  that 
•the  cells  deteriorated  rapidly.  Moreover,  charg- 
ing takes  time,  as  a  storage  battery  can  not  be 
filled  up  as  one  would  fill  a  gas  tank.  The  car 
was  therefore  laid  up  for  several  hours  every 
day  or  two  for  charging.  Some  of  these  objec- 
tions are  not  serious  under  certain  conditions. 
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Fio.  J. — The  complete  aystem. 

such,  for  instance,  as  that  of  a  train  which  al- 
ways runs  over  the  same  route  and  lies  in  the 
train  yard  several  hours  at  the  end  of  the  run, 
but  it  is  obvious  that  the  storage  battery  system 
lacks  flexibility  and  is  not  adaptable  to  all  con- 
ditions of  service,  and  it  now  seems  to  be  only  a 
question  of  time  when  all  passenger  cars  will  be 
lighted  electrically. 

The  next  advance  in  train  lighting  consisted 
in  placing  a  small  generating  set  in  the  baggage 
car.  Steam  was  supplied  from  the  locomotive, 
though  an  oil  engine  might  be  used.  Wires 
were  run  throughout  the  train  for  the  lights, 
and  in  addition,  each  car  carried  a  small  storage 
battery  to  supply  the  lights  should  a  car  be  de- 
tached temporarily  from  the  train.  This  sys- 
tem has  given  good  service  on  certain  through 
trains,  but  it  is  not  flexible,  as  the  train  is  the 
unit,  not  the  cars,  and  there  is  some  objection  to 
putting  the  generating  plant  in  the  baggage  car 
where  it  not  only  takes  up  space,  but  requires 
attention.  While  better  than  the  simple  storage 
battery  equipment,  because  the  batteries  can  be 
cared  for  properly  and  an  improved  service  can 
be  given,  it  does  not  meet  the  requirements  for 
a  completely  automatic  single  car  equipment. 

Axle-light  System. —  This  requirement  for  a 
completely  automatic  car  equipment  is  met  by 
the  so-called  *axle-light»  systems.  In  general, 
these  consist  of  (i)  a  small  dynamo  mounted  on 
the  car  truck  and  driven  by  any  means  from  the 
car  axle,  (a)  a  small  storage  battery  to  care  for 
the  lights  while  the  dynamo  is  not  in  service, 
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(3)  the  usual  wiring  and  lamps,  and  (4)  several 
automatic  devices  for  charging  the  battery  and 
maintaining  the  voltage  constant.  The  usual 
equipment  for  a  Pullman  car  consists  of  a 
dynamo  capable  of  delivering  two  and  a  half 
kilowatts  at  the  lowest  speed,  at  which  it  be- 
comes operative,  about  80  25-watt  incandes- 
cent lamps,  and  a  storage  battery  capable 
of  running  the  lamps  during  any  ordinary 
stop.  There  are  a  number  of  systems  belong- 
ing to  this  class  which  have  been  patented.  Cer- 
tain of  them  are  now  (1904)  on  trial  on  various 
roads.  The  requirements  of  such  a  system  are: 
The  voltage  across  the  lamps  must  be  constant 
at  all  times.  The  batteries  must  be  kept  fully 
charged  and  all  governing  must  be  done  auto- 
matically. The  axle-light  systems  differ  from 
each  other  in  the  method  of  controlling  the  volt- 
age of  the  dynamo.  Assuming  the  latter  to  be 
excited  from  the  storage  battery,  the  strength 
of  the  magnetic  field  will  be  practically  constant, 
and  hence  the  voltage,  unless  regulated,  will 
vary  directly  with  the  speed  of  the  car.  The 
usual  limits  within  which  the  dynamo  must 
operate  are  _  14  and  80  miles  an  hour.  Fast 
trains  not  infrequently  attain  speeds  of  over 
70  miles  an  hour  for  short  times.  Be- 
low 14  miles  an  hour  the  dynamo  is  cut 
out  of  service.  The  range,  however,  is  nearly 
six  times  the  lower  speed.  The  methods  of  gov- 
erning may  be  divided  into  two  groups.  Those 
in  which  the  speed  ratio  of  car  axle  to  dynamo 
armature  is  kept  constant,  and  those  in  which 
the  speed  of  the  dynamo  is  kept  constant,  inde- 
pendent of  the  car  speed. 

Taking  up  the  former  class,  the  dynamo  may 
be  driven  by  a  belt,  by  gears  or  by  a  sprocket 
chain.  If  the  first  device  is  adopted,  it  is  usual 
to  swing  the  dynamo  from  the  truck  and  pro- 
vide a  belt-tightening  arrangement  Gears  and 
sprocket  chains  should  run  in  oiL  The  general 
operation  of  these  systems  starting  with  car  at 
rest  is  about  as  follows:  The  lights  are  main- 
tained by  the  battery  until  the  minimum  operat- 
ing speed  has  been  reached.  At  that  point  the 
voltage  across  the  dynamo  has  risen  to  a  higher 
point  than  that  of  the  battery,  and  a  switch  actu- 
ated by  a  solenoid  connected  across  the  dynamo, 
closes  the  dynamo  circuit  _  The  dynamo  then 
takes  up  the  load,  supplying  the  lights  and 
charging  the  batteries.  As  the  speed  changes  the 
dynamo  excitation  is  changed  in  the  opposite 
sense  by  an  automatic  device  which  may  consist 
of  a  little  motor-driven  exciter  or  a  field  rheostat 
actuated  by  a  solenoid,  or  any  other  mechanism 
which  will  serve  the  purpose.  As  the  batteries 
become  fully  charged  their  voltage  rises  and 
they  take  less  charging  current  Since  the 
dynamo  must  give  a  voltage  higher  than  that  of 
the  batteries,  its  voltage  is  too  high  for  the 
lamps  and  must  be  lowered  by  a  resistance  in 
the  lamp  circuit.  This  is  variable  and  may  be 
controlled  automatically  so  as  to  care  for  all 
conditions  of  load.  It  also  serves  to  regulate 
the  voltage  at  the  lamps  during  the  discharge  of 
the  batteries.  As  the  car  must  be  able  to  run 
in  either  direction,  the  dynamo  connections  must 
be  reversed  with  a  change  in  direction  of  mo- 
tion in  order  that  it  may  be  connected  properly 
to  the  battery.  This  may  be  accomplished  by  a 
pole-changing  device  operated  by  the  dynamo 
axle,  which  throws  a  switch  one  way  or  the 
other   according  to   the   direction   of   rotatioa 
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A  simpler  plan  is  to  mount  the  brush-holder  so 
that  it  may  be  shifted  easily  and  to  allow  the 
friction  of  the  brushes  on  the  commutator  to 
shift  them  through  a  sujtable  angle  so  as  to  keep 
one  brush  always  positive. 

In  the  second  type  of  axle-light  system  the 
speed  of  the  dynamo  is  maintained  nearly  con- 
stant by  a  variable  speed  drive.  In  one  of  the 
early  systems  of  this  type  the  change  in  driving 
rate  was  effected  by  allowing  the  belt  to  slip. 
In  a  later  type  a  variable  friction  drive  con- 
trolled by  the  voltage  of  the  system  changes 
the  ratio  so  as  to  maintain  the  proper  charging 
current  for  the  batteries.  In  a  well  worked  out 
system  of  this  type,  recently  described,  the  work 
of  operating  the  driving  mechanism  and  _  the 
lamp  resistance  is  performed  by  oil  maintained 
under  pressure  by  a  small  motor  and  controlled 
by  a  compound  wound  solenoid.    In  this  system 
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Fig.  4. —  Solenoid  and  Auxiliary  Switch,  Sperry-Lyndon 
train  lighting  system. 

the  proper  rate  of  battery  charging  is  maintained, 
the  dynamo  goes  out  of  service  when  the  bat- 
teries are  fully  charged  and  no  other  work  is 
being  done  and  also  should  the  speed  of  the  car 
exceed  80  miles  an  hour.  _  In  systems  be- 
longing to  this  class  a  small  high  speed  dynamo 
may  be  used,  as  its  speed  is  nearly  constant 

Axle-light  systems  should  be  entirely  auto- 
matic and  very  durable.  They  are  not  likely  to 
get  much  attention  and  that  not  of  the  best. 
They  must  be  entirely  reliable.  Such  systems  are 
more  costly  to  install  than  the  gas  systems,  but 
they  are  far  superior  in  the  results  obtained. 
Although  the  power  required  for  operation  is 
furnished  by  the  locomotive  it  is  comparatively 
small  and  is  certainly  less  than  that  due  to  vari- 
ation in  the  train  resistance  due,  say,  to  a  slight 
change  in  the  lubricating  oil.  Some  such  system 
of  train  lighting  will  doubtless  be  adopted  largely 
in  the  future,  at  least  until  the  electrically  oper- 
ated train  replaces  the  steam  locomotive. 
Wm.  Hand  Browne,  Jr., 
Editor  ^The  Electrical  Review? 

Railwaj[  Transportation.  Railway  trans- 
portation is  concerned  with  the  movement 
of  persons  and  things.  To  accomplish  this 
movement  the  railway  companies  have  organized 
and  developed  their  passenger,  freight,  mail,  and 
express  services.  In  carrying  passengers  and 
"freight  by  rail  the  railway  corporations  supply 
the  entire  agency,  but  in  the  mail  and  express 
wrvices  they  co-operate  with  the  government  and 


the  express  companies  for  whom  the  railway 
companies  act  as  carriers.  Formerly,  the 
through  freight  service  was  to  a  large  extent 
carried  on  jomtly  by  the  railway  companies  and 
corporations  called  fast  freight  lines  or  despatch 
companies,  much  as  the  express  business  is  now 
conducted;  but  the  work  of  the  auxiliary  freight 
companies  has  been  mostly  taken  over  by  the 
railway  organization. 

The  Freight  Service. —  The  transportation  of 
freight  is  the  most  important  service  performed 
by  the  railways.  The  earnings  derived  from 
carrying  freight  are  between  three  and  four 
times  the  receipts  from  the  passenger  traffic.  The 
dependence  of  society  upon  the  cheap  and  imre- 
stricted  movements  of  commodities  is  much 
greater  than  upon  rapid  and  inexpensive  travel; 
because  the  extent  of  nearly  all  forms  of  industry 
is  definitely  circumscribed  as  regards  materials 
and  markets,  by  the  length  of  the  radii  of  econom- 
ical transportation  of  commodities.  To  travel  with 
comfort  and  speed  is  highly  convenient,  to  ship 
freight  long  distances  with  economy  and  expedi- 
tion is  essential  to  modem  business  life. 

During  the  year  ending  30  June  1902  the  rail- 
way companies  in  the  United  States  reported  a 
total  tonnage  of  1,200,315,787  tons.  This  is,  how- 
ever, double  the  amount  of  freight  actually 
turned  over  to  the  railways  by  shippers,  because 
much  traffic  is  handled  by  two  or  more  com- 
panies and  is  reported  by  each  carrier.  The  ton- 
nage actually  received  from  shippers  was 
581,822,441.  The  average  distance  which  each 
ton  was  moved  was  268  miles ;  hence  the  num- 
ber of  tons  carried  one  mile  —  the  ton  mileage — 
was  157,289,370,053.  Over  half  of  this  enormous 
traffic,  52.36  per  cent,  consists  of  coal,  iron  ore, 
and  other  minerals.  Manufactures  make  up 
somewhat  more  than  one  seventh  of  the  ton- 
nage; forest  products  furnish  one  ninth,  and 
agricultural  productions  nearly  one  tenth.  The 
remainder  of  the  traffic,  about  one  eighth  of  the 
total,  comprises  animal  products,  general  mer- 
chandise, and  miscellaneous  unclassified  com- 
modities. These  seven  headings  include  between 
9,000  and  10,000  kinds  of  commodities;  and,  as 
it  would  be  utterly  confusing  to  freight  agents 
and  shippers  for  the  railways  to  have  a  separate 
charge  for  carrying  each  one  of  this  great  num- 
ber of  articles  between  each  two  termini  in  our 
vast  country,  the  goods  have  been  grrouped  into 
ten  or  eleven  classes  as  a  basis  for  fixing  rates. 
The  rates  in  the  case  of  most  articles  vary  ac- 
cording to  length  of  haul,  and  weight  and  class 
of  the  commodity. 

At  the  present  time  most  freight  is  handled 
by  one  of  three  classifications:  the  "official* 
classification,  which  prevails  east  of  the  Mis- 
sissippi River  and  north  of  the  Ohio  and  Po- 
tomac; the  "Southern,"  which  is  in  force  south 
of  the  Ohio  and  Potomac  and  east  of  the  Mis- 
sissippi, and  the  "Western,"  which  applies  west 
of  the  Mississippi.  Some  of  the  business  be- 
tween the  Atlantic  and  Pacific  sections  of  the 
United  States  is  handled  by  the  "Trans-conti- 
nental" classification ;  and  in  several  States  the 
local,  intra-state  traffic  is  required  to  observe 
classifications  promulgated  by  the  State  railway 
commissions.  A  single  uniform  classification  for 
the  entire  country  would  be  desirable  if  it  were 
a  possibility,  because  producers,  manufacturers, 
merchants  and  other  shippers  could  more  ac- 
curately determine  the  transportation   costs  of 
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getting  commodities  to  or  from  the  markets. 
This  would  facilitate  trade,  and  would,  also, 
enable  the  shippers  and  the  government  to  de- 
tect discriminations  in  railway  rates  more  read- 
ily. Moreover,  this  would  simplify  the  problem 
of  state  regulation. 

The  establishment  of  a  uniform  classification 
does  not  seem  practicable  at  the  present  time, 
although  the  conditions  now  prevailing  are  far 
better  than  those  were  which  obtained  in  1887 
when  the  Interstate  Commerce  law  went  into 
force.  Until  that  time  nearly  every  large  rail- 
way had  its  own  classification,  there  bemg  about 
40  different  classifications  in  the  present  'offi- 
cial* territory.  In  order  to  observe  the  provi- 
sions of  the  act  of  1887  prohibiting  unreasonable 
personal  and  place  discriminations,  a  consolida- 
tion of  freight  classifications  was  necessary,  and 
the  result  was  the  working  out  of  the  Official, 
Southern,  and  Western  groupings.  This  was 
followed,  during  the  years  1889  to  1892,  by  an 
attempt  to  amalgamate  these  three  main  classifi- 
cations, and  the  few  miner  ones  still  in  use,  into 
one  uniform  classification.  This  effort  was  un- 
successful, because,  the  industrial  conditions  in 
the  Eastern,  Southern  ^nd  Western  sections  of 
the  country  were  so  divergent  as  to  make  the 
establishment  of  a  single  classification  of  traffic 
seem  impossible,  unless  a  large  number  of  com- 
modities in  each  section  of  the  country  were 
omitted  from  the  classification.  To  make  a 
great  number  of  exemptions  would  largely  de- 
feat the  object  of  a  uniform  system.  Indeed,  at 
the  present  time,  with  several  classifications,  an 
unfortunately  long  list  of  commodities  is  omitted 
from  the  classes.  Coal,  livestock  and  certain 
other  kinds  of  traffic  are  very  properly  exempt 
from  classification;  but  the  railway  companies 
are  constantly  being  urged  by  men  who  are  de- 
veloping new  forms  of  production  or  are  open- 
ing up  new  resources  to  give  them  the  advan- 
tage of  special  or  "commodity"  tariffs.  The 
railways  do  not  favor  such  exemptions  unless 
the  new  traffic  cannot  be  secured  without  the 
assistance  of  a  special  commodity  tariff;  but  the 
fact  that  some  of  the  large  railway  systems  have 
over  a  thousand  commodity  tariffs  in  force 
shows  how  potent  are  the  shippers'  appeals. 

Freight  is  designated  "local*  or  "through." 
A  shipment  between  two  points  on  the  same  line 
of  road  is  local  freight ;  while  through  freight  is 
that  which  comes  to  the  railway  company  from 
some  other  railway,  or  is  that  which  starting 
at  some  point  on  one  line  is  turned  over  to 
some  connecting  carrier.  Through  business  is 
that  which  requires  the  services  of  two'  or  more 
railways.  In  general,  local  freight  is  short  dis- 
tance traffic,  and  through  shipments  correspond 
to  long  hauls;  but  this  is  frequently  otherwise, 
especially  since  our  railway  systems  have  come 
to  include  lines  many  hundred  miles  long. 

Through  Freight. —  In  the  management  of 
their  through  or  "joint"  traffic  the  railway  com- 
panies have  made  great  advances.  During  the 
first  two  decades  and  a  half  of  railway  history 
each  company  owned  a  short  trackage,  and 
freight  sent  between  distant  points  usually  had 
to  be  rehandled  at  several  junction  points,  be- 
cause each  company  preferred  to  keep  its  equip- 
ment on  its  own  lines.  This  method  of  con- 
ducting business  was  expensive  and  added 
greatly  to  the  delays  and  risks  of  shipment. 
Some  method   of   making  inter-line  shipments 


without  breaking  bulk  became  necessary  and  the 
need  was  largely  met  by  the  organization  of  the 
"fast  freight  lines*  or  freight  despatch  com- 
panies. These  organizations  date  from  1855-6; 
and,  although  their  original  character  has 
changed  and  several  have  ceased  to  exist,  they 
still  survive  in  name.  The  Union  Line,  the 
Empire  Line,  the  Merchants'  Despatch,  and  oth- 
ers of  a  similar  character  are  organizations  with 
which  the  public  is  familiar.  At  the  outset  the 
fast  freight  lines  were  managed  by  corporations 
distinct  from  the  railway  companies.  The  de- 
spatch company  solicited  freight  from  shippers, 
provided  its  own  cars,  charged  such  rates  as  the 
conditions  of  competition  permitted,  and  paid  the 
railway  companies  for  hauling  the  cars.  The 
nature  of  the  services  performed  by  the  fast 
freight  lines  may  be  illustrated  by  referring  to 
the  history  of  the  Empire  Transportation  Com- 
pany chartered  by  the  State  of  Pennsylvania  in 
1865.  This  company  was  organized  to  increase 
the  business  done  over  the  Philadelphia  and  Erie 
Railway,  which  connected  Sunbury  and  Erie, 
Pa.  This  road  was  only  a  part  of  one  of 
the  through  routes  between  the  Atlantic  sea- 
board and  the  Great  Lakes  and  the  oil  fields  of 
western  Pennsylvania.  The  Empire  Transpor- 
tation Company,  in  order  "to  increase  conven- 
ience, promptness,  and  safety,  in  the  transfer 
of  property  between  inland  points  .  .  .  and 
points  on  the  Atlantic  slope  and  seaboard  and  in 
foreign  countries  east  thereof,*  built  pipe-lines 
within  the  oil  regions,  constructed  terminals  at 
the  seaboard  and  the  Great  Lakes,  and  organ- 
ized transportation  companies  to  operate  on  the 
Lakes  and  over  the  railway  lines  west  of  Pitts- 
burg and  Erie.  Such  an  organization  as  this 
could  perform  a  useful  service.  It  developed 
new  traffic,  it  solicited  business,  it  provided  it- 
self with  rolling  stock  and  thus  relieved  the 
railways  of  supplying  specialized  equipment  at 
a  time  when  capital  was  not  abundant.  The 
conditions  have  now  changed,  however.  The 
railway  systems  have  become  so  extensive,  and 
their  interline  relations  have  been  so  developed, 
that  the  railways  are  able  to  perform  prac- 
tically every  service  which  the  shipper  may  re- 
.quire.  Every  railway  will  take  freight  and  issue 
bills  of  lading  for  any  point  in  the  United  States, 
and,  indeed,  for  many  places  outside  of  our 
country.  Most  of  the  despatch  companies  were 
brought  out  by  the  railways  between  1870  and 
1880  and  converted  into  "co-operative  fast  freight 
lines,*  which  were  in  reality  only  joint  arrange- 
ments among  connecting  roads  to  facilitate  their 
through  business.  Each  co-operating  road  as- 
signed to  the  joint  line  a  number  of  cars  pro- 
portioned to  the  mileage  of  its  system,  and  the 
earnings  and  expenses  of  the  joint  lines  were 
divided  proportionately  among  the  constituent 
companies.  These  co-operative  freight  lines 
thus  became  essentially  an  arrangement  among 
certain  railways  for  securing  an  inexpensive 
and  honest  administration  of  their  interline  busi- 
ness. This  co-operative  form  of  organization 
put  an  end  to  an  abuse  that  was  connected  with 
the  former  independent  fast  freight  line  or  de- 
spatch companies  which  were  frequently  owned 
by  the  officers  and  directors  of  the  railways  for 
whom  it  was  profitable  to  favor  the  freight  line 
at  the  expense  of  the  railway  corporation. 
The  consolidation  and  growth  of  railway  cor- 
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porations  and  the  development  of  vast  systems 
are  rendering  even  the  co-operative  fast  freight 
lines  unnecessary.  In  many  cases  they  continue 
to  exist,  but  are  regarded  rather  as  trademarks 
of  which  continued  use  is  made  because  ship- 
pers have  become  accustomed  to  sending  their 
freight  by  certain  routes  and  by  particular  bills 
of  lading.  In  keeping  the  record  of  the  cars, 
and  in  settling  interline  accounts  the  freight 
lines  are  of  service  to  some  companies;  but  the 
time  is  probably  not  far  distant  when  each  com- 
pany will  manage  all  its  freight  business  di- 
rectly through  its  own  freight  department 

A  prominent  characteristic  of  the  American 
railway  service  is  the  specialization  in  the  freight 
equipment.  For  each  commodity  (like  coal,  iron 
ore,  petroleum  oil,  livestock,  dressed  meats, 
fresh  fruits,  etc.)  that  is  shipped  regularly  and 
in  large  quantities  there  is  provided  a  type  of 
car  constructed  with  reference  to  the  most  eco- 
nomical carriage  of  the  traffic.  Most  of  the  spe- 
cial-service cars  are  provided  by  the  railway 
companies;  but  a  large  part  of  them,  is  owned 
by  the  shippers.  In  times  past  even  greater  use 
was  made  of  private  cars  than  is  customary  at 
present;  and  even  now  there  are  probably  125,000 
of  the  shippers'  cars,  or  one  seventh  of  all  the 
freight  cars  in  the  United  States.  The  use  of 
private  cars  will  probably  decrease  in  the  future, 
because  a  large  railway  corporation  doing  busi- 
ness in  several  States  can  derive  more  profit 
from  providing  all  the  equipment  required  for  its 
traffic  than  from  renting  private  cars  for  any 
considerable  portion  of  its  business. 

When  personal  discriminations  were  gener- 
ally practised  the  owners  of  private  cars  had 
a  great  advantage  over  other  shippers,  not  only 
because  they  offered  the  railways  a  large  ton- 
nage, and  could  thereby  secure  a  low  rate;  but 
also  because  the  car-mileage  exacted  of  the  rail- 
ways by  the  owners  of  the  private  cars  was 
the  source  of  large  gains.  The  private  cars 
usually  are  devoted  to  long-distance  one-way 
traffic,  which  means  a  disproportionately  large 
mileage  for  such  cars  as  compared  with  the 
others,  and  that  the  private  cars  must  be  hauled 
without  a  paying  load  half  the  distance  they  are 
moved.  Although  the  customary  car-mileage 
charge  has  been  reduced  nearly  one  half  during 
the  past  decade  the  railways  continue  to  prefer 
shippers  to  use  the  railway  company's  equipment. 
From  the  standpoint  of  government  regulation 
and  the  prevention  of  discriminations,  the  sub- 
stitution of  the  carrier's  equipment  for  that 
owned  by  the  shippers  is  desirable. 

The  volume  of  long-distance  traffic  and  travel 
in  the  United  States  is  so  great  that  each  rail- 
way company  is  practically  obliged  to  bill  freight 
and  to  ticket  passengers  to  points  on  the  lines  of 
many  other  companies.  The  freight  and  passen- 
ger cars  used  in  handling  this  joint  and  through 
business  move  freely  over  the  tracks  of  numer- 
ous companies,  and  an  elaborate  system  of  car- 
records  and  interline  accounts  becomes  neces- 
sary. In  Great  Britain,  ever  since  1850,  all  Joint 
traffic  has  been  handled  on  way-bills  and  tickets 
of  a  "clearing  house,"  through  which  the  rail- 
way companies  settle  their  interline  accounts. 
This  method  of  doing  business  and  settling  joint 
accounts  is  economical,  and  makes  secret  rate 
cutting  on  through  business  practically  impossi- 
ble. There  has  been  much  discussion  regarding 
the  adoption  of  the  clearing-house  method  of 


handling  through  rail  traffic  in  the  United  §tates, 
but  the  size  of  the  country  is  so  vast  and  the 
number  of  the  companies  is  so  great  that  a  sin- 
gle clearing-house  for  the  entire  country  seems 
hardly  possible.  It  might  be  feasible  to  operate 
a  clearing-house  within  each  of  the  half  dozen 
leading  territorial  groups  of  American  railways; 
and  the  progressive  consolidation  of  our  rail- 
ways under  a  decreasing  number  of  manage- 
ments will  simplify  the  problem  of  inaugurating 
the  clearing-house  method  of  managing  inter- 
railway  traffic. 

The  Passenger  Service. —  In  many  ways  the 
passenger  service  differs  from  that  of  carrying 
freight.  Freight  is  handled  mainly  in  car'  loads 
or  train  loads  and  the  car  or  train  is  started 
whenever  the  cargo  is  completed.  The  passenger 
service,  however,  is  performed  by  trains  that  run 
on  fixed  schedules  quite  regardless  of  the  num- 
ber of  passengers  that  may. desire  to  travel  at 
the  time  fixed  for  the  train  to  start  This  dis- 
tinction does  not  apply  in  all  cases  because  some 
kinds  of  perishable  commodities  are  moved  by 
freight  trains  that  are  run  in  accordance  with 
fixed  schedules,  but  in  most  instances  the  dis- 
tinction holds  good.  lit  the  passenger  service 
more  than  in  the  freight  business  attention  must 
be  paid  to  speed,  safety,  comfort  and  conven- 
ience. Although  quickness  and  regularity  of 
service  is  required  of  the  railways  by  some  ship- 
pers the  chief  demand  is  for  cheap  transporta- 
tion and  low  rates.  Consequently,  railway  com- 
panies are  under  constant  pressure  to  reduce  the 
cost  of  handling  and  hauling  commodities.  In 
the  developtnent  of  their  passenger  service,  how- 
ever, the  railways  are  seeking  to  increase  the 
speed  and  safety,  and  to  lessen  the  discomforts  of 
traveling.  Probably,  American  railway  compan- 
ies have  underestimated  the  demand  for  cheap 
passenger  fares,  but  they  have  unquestionably 
acted  upon  the  theory  that  excellence  rather  than 
economy  has  been  the  demand  of  the  traveling 
public.  The  result  of  following  these  different 
aims  in  the  development  of  the  freight  and  pas- 
senger service  has  been  that  the  average  freight 
train  load  has  nearly  doubled  since  i^)0, 
that  the  average  freight  train  mile  reve- 
nue has  risen  nearly  50  per  cent,  and 
that  there  has  been  a  large  decline  in  freight 
rates  —  23  per  cent  during  the  decade 
i890-i900;_  whereas  the  number  of  passengers 
per  train  is  no  greater  to-day  than  it  was  in 
1890,  and  there  has  been  an  actual  decrease  in  th«» 
revenue  per  passenger  train  mile,  and  there  has 
been  only  a  relatively  slight  reduction  —  7  per 
cent  —  in  passenger  fares  since  1890. 

Contrary  to  ordinary  belief  the  American 
people  make  comparatively  small  use  of  the  pas- 
senger service  oiTered  by  the  railways.  The  people 
of  the  United  Kingdom  take  nearly  twice  as  many 
trips  each  year  as  the  people  of  the  United  States 
do,  although  there  are  about  twice  as  many  per- 
sons in  our  country  as  there  are  in  the  United 
Kingdom.  The  Briton  takes  27  rides  each  year, 
while  the  American  averages  about  yyi.  As  re- 
gards the  number  of  trips  per  year  the  average 
per  person  in  the  United  Kingdom  is  27,  Bel- 
gium 17,  Switzerland  15,  Germany  12  and  the 
United  States  75^.  The  American  travels  a  few 
miles  more  each  year  than  does  the  inhabitant  of 
any  other  country  except  the  United  Kingdom, 
but  even  the  people  living  in  such  small  cour- 
tries  as  Germany  and  France  travel  almost  as 
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many  miles  annually  as  does  the  average  person 
of  the  United  States.  One  way  to  show  the  use 
made  by  the  people  of  different  countries  of  the 
railways  for  travel  is  to  compare  the  number  of 
miles  traveled  per  mile  of  the  railways.  In 
Great  Britain  the  number  of  "passenger  miles* 
per  mile  qt  road  is  about  400,000;  in  Germany, 
343,000;  in  France,  283,000;  and  in  the  United 
States,  72,00a  While  it  is  to  be  expected  that 
the  railways  serving  such  densely  populated 
countries  as  the  United  Kingdom,  Germany  and 
France  will  have  a  greater  passenger  traffic  per 
mile  of  line  than  will  the  railways  in  a  relatively 
sparsely  settled  country  such  as  tlie  United 
States,  the  foregoing  fig^tres  nevertheless  indi- 
cate that  the  American  railways  can  do  much 
to  increase  travel  in  the  United  States. 

One  method  of  accomplishing  this  would  be 
for  the  American  railways  to  follow  the  example 
set  by  the  roads  of  Europe  and  to  divide  passen- 
gers into  classes.  As  a  matter  of  fact,  there 
IS  some  classification  in  the  American  passenger 
service,  there  being  the  Pullman  service  above 
the  so-called  first  class,  and  a  second  class;  but 
Pullman  cars  are  run  on  relatively  few  trains, 
and  many  roads  sell  no  second  class  tickets.  In 
all  European  countries  there  are  at  least  three 
classes,  and  in  Prussia  there  are  four,  besides  a 
separate  class  for  the  military.  The  trend  of 
traffic  has  been  from  the  upper  to  the  lower 
graaes  as  the  result  of  increasing  travel  by  the 
poorer  people  and  the  improvements  in  the  com- 
forts to  be  secured.  In  the  cheaper  grades  of 
service  the  average  passenger  fares  in  the  Conti- 
nental countries  of  Europe  are  much  lower  than 
in  the  United  States.  The  average  receipts  per 
passenger  per  mile  in  Prussia  are  1.05  cent,  in 
France  1.02,  in  Hungary  about  1. 01  cent,  and 
in  Austria,  about  i  cent  In  the  United  States 
the  average  earnings  per  passenger  mile  are 
about  2  cents. 

The  success  which  has  resulted  from  the  im- 
provement and  development  of  the  lower  and 
cheaper  grades  of  service  of  the  European  rail- 
ways suggests  that  it  might  be  advisable  for 
the  railways  in  the  United  States  to  develop  a 
service  below  that  of  the  ordinary  first  class  day 
coach,  and  to  make  the  fares  for  this  inferior 
service  considerably  cheaper  than  those  now  pre- 
vailing. In  order  to  increase  their  passenger 
business  in  a  large  way  it  would  be  necessary 
for  the  railways  of  our  country  to  make  its  pos- 
sible for  the  masses  of  the  people  to  travel 
economically.  The  demand  of  those  who  work 
for  small  wages  is.  for  a  cheap  service  and  not 
for  luxury. 

To  some  extent  the  demand  for  a  cheaper 
passenger  service  is  being  met  by  the  extension 
of  inter-urban  electric  troHqr  lines.  In  many 
places  electric  lines  have  introduced  a  service 
cheaper,  slower  and  less  comfortable  than  that 
ofifered  by  the  steam  lines,  and  the  result  has 
been  the  development  of  an  enormous  volume  of 
local  traffic.  There  are  instances  of  the  con- 
struction of  trolley  lines  parallel  with  trunk  line 
railroads  and  the  development  of  a  local  traffic 
ao  times  that  previously  handled  by  the  steam 
lines.  This  enormous  traffic  by  trolley  has,  how- 
ever, not  lessened  the  travel  by  steam  roads,  but 
has  developed  a  traffic  that  previously  did  not 
exist 

The  Express  Service. —  In  the  United  States 
a  rather  sharp  distinction  is  made  between  ex- 


press and  freight  traffic  although  in  each  cas« 
commodities  are  transported.  Express  traffic 
consists  of  the  articles  other  than  mail  matter 
and  personal  baggage  that  are  carried  on  pas- 
senger trains.  Some  express  goods  are  carried 
in  train  loads  but  this  is  exceptional  even  at 
the  present  time;  and  occasionally  ordinary 
freight  is  sent  as  express  in  order  to  secure 
especially  prompt  delivery.  Express  companies 
also  sell  money-orders  payable  at  any  of  their 
offices  and  they  sometimes  collect  accounts  and 
execute  papers.  In  foreign  countries  the  express 
business  is  conducted  either  as  a  part  of  the 
freight  service  of  the  railways  or  as  a  part  of 
the  postal  service.  The  United  States  receives 
no  package  for  the  mails  weighing  more  than 
four  pounds  except  in  the  case  of  a  single  book, 
whereas  many  foreign  countries  accept  packages 
weighing  11  pounds  for  carriage  by  mail.  The 
reason  why  the  American  railways  do  not  handle 
the  express  business  is  a  historical  one. 
During  the  first  decade  of  the  development  of 
the  railways  in  the  United  States  there  was  no 
special  organization  for  handling  express  busi- 
ness. The  patrons  of  the  roads,  however,  began 
to  send  packages  from  one  station  to  another, 
by  entrusting  them  to  the  conductors  or  bag- 
gage agents.  In  1839  William  Harnden  began 
receiving  parcels  for  transmission  between  New 
York  and  Boston.  The  following  year  Alvin 
Adams  began  to  compete  with  him  in  the  New 
York  and  New  England  business.  Harnden 
then  began  the  express  service  between  the 
United  States  and  Europe,  and  14  ^ears  later 
Harnden,  Adams,  Thompson  and  Kinsley  con- 
solidated and  became  the  Adams  Express  Com- 
pany. The  American  Express  Company  grew 
out  of  a  consolidation  which  took  place  ih 
1850.  Wells,  Fargo  and  Company  started  in 
1852,  the  United  States  Express  Company  in 
1854,  and  the  other  important  companies  organ- 
ized soon  after  that  date. 

The  railway  companies  of  the  United  States 
found  it  convenient  and  profitable  to  permit  the 
express  companies  to  organize  and  develop  the 
parcels  service.  Each  railway  corporation  makes 
a  contract  with  an  express  company  giving  it  a 
monopoly  of  the  express  business  over  the  lines 
included  in  the  agreement.  The  railway  com- 
pany furnishes  the  cars  and  hauls  them  for  the 
express  company  and  obtains  therefor  from  40  to 
60  per  cent  of  the  total  receipts  of  the  express 
company,  the  percentage  of  the  total  receipts 
paid  to  the  railway  being  dependent  upon  the 
volume  of  the  express  business.  In  the  Eastern 
States  where  the  traffic  is  heavy  the  railways 
receive  40  per  cent  In  the  contract  between 
the  express  and  railway  companies  it  is  usually 
stipulated  that  the  minimiun  express  charge  shall 
be  from  50  to  150  per  cent  above  the  rates 
which  would  be  charged  for  carrying  the  articles 
as  ordinary  freight  In  actual  practice  the  ex- 
press charges  average  from  3  to  4  times  what  the 
freight  rates  would  be. 

The  necessity  for  separate  companies  to  per- 
form the  express  business  is  no  longer  urgent 
Indeed  it  is  probable  that  it  would  be  more 
profitable  for  American  railway  companies  to 
develop  their  freight  service  so  as  to  include 
the  collection,  carriage  and  delivery  of  most  of 
the  parcels  now  handledby  the  express  com- 
panies. It  is  also  the  opinion  of  many  experts 
that  the  time  has  come  for  the  United  States 
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government  to  include  in  its  mail  service  the 
carriage  of  parcels  up  to  the  weight  of  lo  pounds. 
By  doing  this  and  by  perfecting  its  money-order 
service  the  United  States  government  would  with 
profit  to  itself  and  convenience  to  the  public 
perform  a  large  part  of  the  business  now  done  by 
the  express  companies. 

The  Mail  Service. — The  transportation  of  the 
government  mails  is  an  important  branch  of  the 
railway  service.  Over  8,000,000,000  pieces  of  mail 
matter  are  now  handled  annually  in  the  United 
States  mails,  and  the  weight  of  this  mail  ex- 
clusive of  the  sacks  and  equipment  used  in 
handling  it  probably  exceeds  -350,000  tons  an- 
nually. Although  the  United  States  employs 
steamships,  stage  coaches  and  messengers  as  well 
as  railways  to  handle  its  mails,  over  86  per 
cent  of  the  total  weight  of  the  mails  and  equip- 
ment is  carried  by  the  railways.  On  50,000  miles 
of  railways  "railway  post-offices'  or  cars 
equipped  as  post-offices  are  run.  These  cars  are 
in  charge  of  messengers  who  sort  the  mail  as 
it  is  received  and  place  it  in  special  pouches, 
there  being  pouches  for  each  city,  and  usually 
pouches  for  each  of  many  sections  of  the  city. 
On  nearly  120,000  miles  of  railways  department 
mail  cars  are  operated,  and  on  about  20,000  miles 
of  railways  the  n^ails  are  carried  in  closed 
pouches  usually  in  the  baggage  cars.  From 
these  figures  it  would  seem  that  our  mail  service 
makes  use  of  nearly  190,000  miles  of  steam  rail- 
ways. The  messengers  and  crews  in  charge  of 
the  mails  travel  nearly  250,000,000  miles  annually. 
The  railway  post-offices  have  come  to  be  an  in- 
dispensable feature  of  the  service.  The  plan  of 
sorting  mail  while  in  transit  originated  in  1862 
with  William  A.  Davis,  who  then  fitted  up 
the  first  railway  postal  cars.  The  advantage 
of  using  such  cars  was  quickly  recognized  and 
they  were  soon  in  operation  on  the  principal 
mail  routes.  The  postal  cars  now  built  are  from 
40  to  60  feet  in  length,  and  the  government  is 
constantly  increasing  the  number  used.  To  the 
extent  that  the  distribution  of  the  city  mail  can 
be  transferred  from  the  post-offices  to  the  postal 
cars  to  that  extent  the  delivery  of  the  mails  will 
be  expedited.  The  payments  received  by  _  the 
railways  for  carrying  the  mails  are  determined 
in  accordance  with  Acts  of  Congress  passed  in 
1873,  1876  and  1878.  The  basis  of  payment  is 
the  weight  of  the  mails  and  the  distances  car- 
ried, and,  if  handled  in  full-size  postal  cars, 
the  number  of  miles  such  cars  are  operated.  The 
following  table  states  the  amount  of  pajrment 
received  by  the  railways  for  different  weights  of 
the  mails  and  also  indicates  the  equivalent  rate 
per  ton  per  mile  for  handling  this  traffic. 

RATES  BASED  ON  THE  WEIGHT  OP  THE   MAILS. 


Average  daily  weight  of 

mails  over  whole 

route 

Pay  per  mile 
per  annum 

Rate 

per 

3er  ton 
mile 

»4*7J 
64.13 

128.35 
149.63 
171.00 

21.37 

* 

1.171 

500  pounds , 

.702 
.468 

.390 
.351 

.058 

Each  3,000  pounds  in  ex- 
cess of  5,000  pounds. 

the  increase  of  the  average  daily  weight  of  the 
mails  handled.  It  is  because  of  this  that  the 
railway  companies  to-day  are  receiving  a  lower 
rate  for  carrying  the  mails  than  they  formerly 
obtained  although  there  has  been  90  change  in 
the  provisions  of  the  law  for  25  years.  The 
average  daily  weight  of  the  mails  is  ascertained 
by  weighing  the  mails  for  30  successive  days 
once  in  four  years.  The  average  of  those  30 
days  is  assumed  to  be  the  average  for  each  day 
of  the  year  and  the  payments  for  the  succeeding 
four  years  are  based  upon  those  figures.  As  the 
amount  of  mail  business  increases  yearly  tiie 
railway  companies  during  the  latter  part  of  the 
four  year  period  are  not  paid  for  as  great  a 
weight  as  they  actually  transport  It  is  estimated 
that  they  are  paid  for  91  or  92  per  cent  of  the 
weight  of  the  mails  carried. 

The  rates  allowed  for  hauling  full-size  post- 
office  cars  and  the  equivalent  rates  per  mile  run 
by  the  cars  are  shown  by  the  following  table : 

RATES    ALLOWED   FOR   FULL-SIZE   POST-OFFICE   CARS. 


Length  of  car 

Rate    per    an- 
num  per   mile 
of  track 

Rate  per  mile 
run  by  cars 

40  feet 

♦25.00 
30.00 
40.00 
50.00 

3.424  cenU 
4.109  cents 
5.479  cents 
6.849  cents 

45  feet 

The  rate  per  ton  mile  received  by  the  rail- 
ways for  carrying  the  mails  declines  rapidly  with 


It  has  frequently  been  charged  that  the 
government  is  unduly  liberal  in  its  payments  to 
the  railways  for  carrying  the  mails.  For  20 
years  the  United  States  has  annually  paid  the 
railways  about  one  third  of  the  total  amount  of 
the  postal  receipts.  When  compared  with  the 
payments  made  by  other  countries  this  rate  is  not 
found  to  be  exceptionally  large,  and  while  Uie 
remuneration  made  by  the  government  to  the 
railway  companies  is  ample  it  can  hardly  be 
said  to  be  excessive.    See  Post  and  Postage. 

The  Organisation  of  the  Railway  Service. — 
The  agency  by  which  the  railway  service  is  per- 
formed is  a  corporation,  and  on  account  of  the 
complexity  and  multiplicity  of  its  duties  it  is 
necessarily  a  highly  specialized  organization. 
Like  other  corporations  it  has  departments  and 
officials  for  the  management  of  its  financial  and 
legal  affairs,  but  in  addition  to  this,  it  includes  a 
special  transportation  organization  to  which  four 
duties  are  entrusted.  One  duty  is  the  construc- 
tion and  maintenance  in  proper  condition  of  the 
roadway  and  all  necessary  structures.  The  sec- 
ond is  to  provide  and  keep  in  proper  repair  and 
to  operate  the  equipment  which  tiie  traffic  may 
require.  The  third  is  to  furnish  the  facilities 
that  will  enable  passengers  and  shippers  to  make 
use  of  the  transporfeition  service,  and  the  fourth 
duty  is  to  arrange  and  adjust  the  relation  of  the 
carrier  with  its  patrons  in  such  a  way  as  to 
further  the  interests  of  both  parties.  Corre- 
sponding with  each  of  these  four  duties  there  are 
sq>arate  departments  of  the  service  within  each 
of  which  there  is  a  minute  subdivision  of  duties 
and  responsibilities.  From  the  bottom  to  the 
top  of  the  service  there  runs  an  unbroken  line 
of  responsibility,  each  employee  being  responsible 
to  his  superior,  while  the  president  of  the  com- 
pany IS  under  the  control  of  the  Board  of  Di- 
rectors who  must  give  an  account  of  their  man- 
agement to  the  stockholders.    Corporate  orgaiir- 
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ization  has  reached  its  highest  stage  of  develop- 
ment in  some  oi  the  larger  railway  systems  of 
the  United  States.  The  railways  in  the  United 
States  now  employ  about  i,ioo,aoo  men.  Unless 
agriculture  be  considered  as  a  single  industry  it 
is  proper  to  speak  of  the  railway  business  as 
the  greatest  of  all  the  industries.  This  vast  army 
of  railway  employees  consists  to  a  large  extent 
of  skilled  laborers  who  are  well  paid,  are  well 
organized  and  are  steadily  adopting  higher  stan- 
dards of  living.  Their  influence  upon  the  prog- 
ress of  American  labor  is  far-reaching  and  al- 
together beneficial. 

Co-operation  in  the  Railway  Service. —  The 
railway  service  is  of  such  a  nature  that  it  must 
be  performed  by  large  corporations.  Moreover, 
it  is  absolutely  essential  that  these  corporations 
should  co-operate  with  each  other;  not  only 
must  they  work  together  in  the  management  of 
their  joint  business,  but  they  must  also  co-oper- 
ate in  the  regulation  of  their  competitive  traffic. 
The  history  of  American  railway  transportation 
shows  conclusively  that  there  must  be  co-opera- 
tion among  railways  if  the  public  is  to  receive 
an  adequate  service  at  rates  that  do  not  unjustly 
discriminate  between  persons,  places  or  classes  of 
traffic.  The  United  States  and  the  several  Statfe 
governments  have  passed  many  laws  prohibiting 
the  co-operation  of  competitive  railways,  but 
such  laws  have  always  been  inefficient.  The 
necessity  for  co-operation  among  railways  grows 
out  of  the  public  nature  of  the  service  they  per- 
form. Railway  transportation  being  a  service 
of  a  public  nature  which  may  be  performed 
directly  by  the  government  or  by  agents  author- 
ized by  the  State,  it  must  be  conducted  in  such 
a  way  as  to  mtnimize  discriminations  between 
persons  and  localities.  For  each  railway,  to 
compete  independently  of  other  roads,  by  bidding 
for  traffic  is  to  introduce  intolerable  discrimina- 
tions. The  United  States  very  properly  prohibits 
railways  from  making  unreasonable  discrimina- 
tions, but  it  makes  the  mistake  of  prohibiting 
that  degree  of  inter-railway  co-operation  that 
is  necessary  for  the  establishment  and  mainte- 
nance of  equitable  charges.  While  the  best  per- 
formance of  the  railway  transportation  service 
and  the  prevention  of  discriminations  requires 
that  the  railways  shall  be  permitted  to  co-oper- 
ate, the  conclusion  is  not  to  be  drawn  that  the 
railway  corporations  should  be  permitted  by 
the  government  to  perform  their  service  and  to 
make  their  charges  without  governmental  regu- 
latioa  The  proper  adjustment  of  the  relation 
of  the  carrier  and  the  public  requires  the  super- 
vision of  the  service  by  the  government,  and  the 
correction  from  time  to  time  of  unreasonable 
discriminations.  This  is  not  merely  a  theoretical 
statement,  but  is  a  deduction  fully  warranted  by 
the  history  of  railway  transportation. 
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Railway  Yard  Switching. —  Switching  or 
shunting  cars  is  a  term  commonly  applied  in 
steam  railroad  yards  where  freight  and  pas- 
senger trains  are  prepared  for  road  service  and 
for  further  distribution  of  cars  at  terminal 
points,  the  preparation  of  a  train  at  a  terminal 
point  for  dispatching  to  another  terminal  point 
and  so  prepared  as  to  reduce  to  a  minimum 
extra  handling  of  a  train  while  enroute. 

The  construction  of  railroad  yards  in  refer- 
ence to  track  arrangements  for  switching  pur- 
poses, the  equipment  of  cars  and  engines,  fixed 
signals,  and  other  facilities  requisite  to  yard 
operation,  have  been  given  much  attention  by 
prominent  railroad  men.  and  through  the 
periodicals  given  much  publicity,  which  has  done 
much  good  in  bringing  about  a  higher  state  of 
efficiency,  but  little  has  been  written  relative 
to  switching,  which,  in  a  general  way,  means  in- 
terior operation. 

The  character  of  business  to  be  handled  rege- 
lates the  manner  in  which  the  switching  is  per- 
formed, therefore,  there  can  be  no  established 
rule  to  govern  all  yards  where  switching  is  done, 
but  taken  as  a  whole,  a  large  per  cent,  of  the 
rules  will  apply  to  all  yards  and  are  in  effect. 

At  terminal  stations,  where  trains  are  re- 
ceived and  despatched  from  the  same  yard  or 
intermediate  yard,  the  switching  is  separate  and 
distinct  and  must,  therefore,  be  divided  into 
two  classes  as  follows : 

fa.    Accumulation  of  loaded  and  empty 
Make  up  jrard,     |  cars. 

Trains  prepared  <  b.    Inspection  and  weiibinf  cars, 
for  road  service.  I  c.    Sepitration  of  cars  into  classes. 
|.d.    Despatcli  of  trains. 

Brealc  up  yard,  fa.  Trains  from  the  road  to  t>e  switclied. 

cars  separated  J  b.  Inspection  and  seal  record  of  cars, 

for  final  ]  c.  Classification  by  switctiii^. 

delirery.  |.d.  Movement  to  final  destination. 

In  the  make  up  yard,  where  trains  are  pre- 
pared for  road  service  and  in  break  up  yards, 
where  trains  are  received  from  the  road,  the 
switching  is  performed  by  eiigines  of  a  type  es- 
pecially adapted  to  yard  service.  They  are  con- 
structed with  a  short  wheel  base,  which  is  very 
essential  to  the  work,  as  many  yard  and  industry 
tracks  are  of  very  sharp  curvature  and  on  which 
engines  of  longer  wheel  base,  such  as  those  used 
on  road  service,  could  not  move  without  danger 
of  derailment.  They  are  also  of  sufficient  weight 
and  steam  pressure  _  to  handle  the  maximum 
number  of  cars  received  or  despatched  on  one 
road  train. 
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In  the  preparation  of  a  road  train,  cars  are 
assembled  into  a  receiving  yard  from  various 
places.  Cars  are  loaded  at  industries,  public 
team  tracks,  freisrht  houses,  and,  after  the  bill- 
ing for  each  loaded  car  has  been  prepared,  show- 
ing the  weight,  contents,  and  destination,  the  cars 
are  collected  together  by  the  yard  engines,  which 
are  assigned  to  industry  and  freight  house 
work,  and  are  taken  to  the  receiving  yard,  where 
all  freight  is  collected  for  an  outbound  move- 
ment. The  yard,  or  shifting  engines,  which 
perform  this  and  similar  work,  is  all  the  while 
under  the  supervision  of  the  yard  master.  The 
crew.«  are  composed  of  the  following:  one  en- 
gineman,  one  stoker,  one  engine  foreman,  two 
helpers.  The  engine  foreman  is  known  as  the 
conductor  and  the  two  helpers  are  known  as  yard 
brakemen  or  yard  switchmen.  The  entire  crew 
is  subject  to  the  orders  of  the  engine  foreman. 

The  freight  in  cars  ready  for  transit,  taken 
from  local  team  tracks,  industries,  etc.,  on  the 
road  where  the  switching  is  done,  does  not  com- 
prise all  of  the  channels  from  which  freight  is 
received,  but  to  the  contrary  forms  only  a 
meagre  part  of  the  freight  received  for  ship- 
ment. By  means  of  a  common  interchange  or 
reciprocal  arrangement  between  connecting  line 
roads,  which  have  business  relations  and  are 
amicable  according  to  a  mutual  understanding, 
loaded  and  empty  cars  are  continually  received 
from  connecting  roads,  which  must  undergo  the 
same  inspection  before  being  sjvitched  into  road 
trains  as  the  cars  received  from  other  sources. 

This  freight,  being  composed  of  various  com- 
modities, live  stock,  perishable,  and  dead  freight, 
is  then  switched  into  road  trains  for  despatching. 
It  is  classified  by  the  switching  crews  in  divi- 
sion or  station  order,  the  live  stock  and  perish- 
able freight  being  given  preference  and  where 
solid  trains  of  high  class  freight  cannot  be  run, 
the  train  is  then  filled  out  by  adding  additional 
cars  of  less  important  freight,  which  in  railroad, 
circle  is  termed,  *dead  freight."  This  dead 
freight  is  added  to  a  train  of  high  class  freitrht 
until  the  proper  tonnage  is  acquired  to.  complete 
a  train. 

The  shifting  crews  assigned  to  the  make  up 
yards  must  be  men  of  experience,  as  a  general 
knowledge  of  the  routing  of  cars  is  necessary 
and  can  he  only  acquired  by  long  service  and 
close  application  to  the  worjt,  to  prevent  errors 
in  wrong  routing  to  cars.  _  Cars  for  the  various 
divisions  of  a  road  are  switched  to  tracks  which 
are  assigned  to  a  division  of  a  road,  the  live 
stock  and  perishable  is  switched  to  tracks  as- 
signed for  preference  trains,  dead  freight, 
empty  cars,  etc.,  are  assigned  to  other  tracks, 
etc.,  untH  there  is.  a  complete  separation  of  the 
freight  in  building  up  the  road  train. 

On  some  terminals,  this  switching  is  per- 
formed by  gravity  or  hump  method,  the  yard 
tracks  being  so  constructed  as  to  have  an  ele- 
vation or  hump  at  the  head  of  the  make  up  yard. 
The  cars  are  detached  by  the  engine  foreman 
singly  or  in  groups,  as  the  classification  may 
require,  after  which  they  attain  sufficient  mo- 
mentum to  gravitate  into  the  yard  track  to  which 
assigned.  Where  this  method  of  yard  operation 
is  in  force,  the  number  of  men  assigned  to  an 
engine  is  very  greatly  increased.  In  yards  where 
heavy  business  is  handled,  twenty  or  more  men 
work  with  one  engine,  who  bear  the  title,  "Car 


riders,"  their  duty  being  to  ride  the  cars  into  the 
track  to  which  it  is  assigned  and  reduce  the 
momentum  of  the  cars  by  applying  the  hand 
brake  to  prevent  them  striking  cars  already  on 
the  tracks  with  more  force  than  is  necessary 
to  have  them  couple  together  automatically. 

The  switch  tracks  used  in  the  operation  of  a 
gravity  yard  are  usually  operated,  by  an  inter- 
locking plant,  the  same  being  located  at  the 
summit  of  the  elevation  which  affords  a  clear 
range  of  vision  for  the  interlockmg  operators 
to  all  of  the  tracks  in  use.  The  duty  of  the 
interlocking  operator  being  such  as  to  require 
him  to  work  in  conjunction  with  the  engine 
crews  in  disposing  of  cars  to  the  various  tracks 
assigned.  A  switching  list  is  first  prepared  in 
duplicate  and  a  copy  furnished  to  the  inter- 
locking operator  and  the  engine  foreman,  which 
indicates  cuts  or  separations  to  be  made  in  the 
train.  By  this  method  the  engine  foreman  and 
crew  and.  the  interlocking  operator  work  in 
unison  which  is  necessary  to  prevent  cars 
from  entering  tracks  which  they  do  not  belong. 
After  each  cut  of  cars  or  yard  train  has  been 
switched  and  the  cars  travel  into  the  tracks  to 
which  they  are  assigned,  the  car  riders,  who 
protect  the  cars  down  into  the  yard,  are  col- 
lected up  by  the  engine  which  was  used  to  shove 
the  train  over  the  hump.  In  some  yards  a 
special  engine  is  used  for  this  puroose  and  the 
men  are  collected  and  brought  to  the  rummit  of 
the  hump  to  be  ready  to  protect  another  run  of 
cars.  Frequently  two  yard  engines  are  used 
in  the  operation  of  gravity  method  of  switching, 
which  reduces  the  amount  of  delay  in  the  work 
and  increases  the  number  of  cars  handled  with- 
out increasing  the  number  of  c4r  riders. 

The  gravity  tracks  are  constructed  on  a  three 
per  cent,  grade  for  a  given  distance  and  then  arc 
reduced  to  a  two  per  cent,  grade  and  the  yard 
tracks  to  one-half  of  one  per  cent,  grade  or  just 
sufficient  grade  to  catry  the  cars  to  the  desired 
stopping  point 

When  a  sufficient  number  of  cars  shall  have 
been  accumulated  to  make  a  train  of  the  re- 
quired tonnage,  a  road  train  crew  is  then  called 
to  move  the  train,  consisting  of  an  engineer; 
fireman,  conductor,  and  two  brakemen. 

With  the  growth  of  the  business  and  the 
large  increase  in  the  number  of  cars  handled  at 
terminal  points,  it  was  evident  that  something 
better  than  the  switching  list  for  the  guidance 
of  the  yard  crews  was  necessary  and  the  side 
carding  of  cars  was  inaugurated  to  designate  the 
routing  and  the  destination  of  cars,  which  was 
found  to  be  practical  and  is  used  to  quite  an 
extent.  Cards  of  various  shapes  and  colors  are 
used,  each  color  and  shape  having  its  meaning, 
and  it  is  found  to  be  a  large  factor  in  facilitating 
the  work,  as  the  yard  men  soon  become  ac- 
customed to  the  cards,  which  are  securely  tacked 
on  to  the  side  of  the  car,  and  without  having  to 
consult  the  card  way  bill  or  the  switch  list, 
which  accompanies  each  loaded  car,  they  are 
able  to  direct  the  car  to  the  track  to  which  it 
belongs,  being  guided  by  the  color,  design,  or 
number  of  the  side  card.  These  side  cards, 
which  are  put  on  by  the  yard  clerks,  show  the 
contents  and  destination  of  the  cars  and  have 
no  value  or  particular  use  after  the  road  train 
is  readv  to  depart,  as  it  is  merely  a  symbol  for 
the  guidance  of  the  men  when  building  up  a 
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train,  thus  expeditiiiK  the  work.  This  system  is 
called  'side  carding.* 

In  receivinfr  yards  where  road  trains  are  dis- 
posed of,  the  character  of  the  business,  in  a 
measure,  is  similar  in  most  respects,  as  far  as 
yard  operations  is  concerned,  to  yards  where 
trains  are  made  up  for  road  service.  A  train 
for  the  road,  arriving  from  a  terminal  point,  is 
switched  according  to  its  classification  and  the 
class  of  freight  included  in  the  train,  its  destina- 
tion, etc.,  rcKulates,  in  a  measure,  the  amount 
of  switchinir  to  be  performed  to  break  up  and 
dispose  of  the  train.  If  the  train  consists  of 
loaded  cars  for  freight  houses  and  team  track 
delivery,  very  little  switchinR  is  necessary,  for 
the  reason  that  the  cars  are  immediately  placed 
at  the  freight  houses  and  team  tracks  for  un- 
loading. Carloads  of  freisfht  for  freight  houses 
are  unloaded  bv  freight  handlers  and  is  stored 
in  the  freight  house,  the  consignees,  or  owners 
of  the  goods,  being  advised  of  the  arrival  of 
such  freight,  by  the  freight  agent.  Cars  loaded 
with  commodities  other  than  merchandise,  which 
are  unloaded  on  the  team  tracks,  are  handled  by 
the  agent  and  the  owners  notified  in  a  similar 
manner,  to  release  the  cars. 

Trains  bearing  cars  which  are  through  billed 
or  for  local  industry  switching  are  more  difli- 
ailt  to  dispose  of  and  require  more  switching, 
as  additional  classification  is  required.  There- 
fore, a  train  consisting  of  the  maximum  number 
of  cars  to  comolete  the  tonnage  may  have  twenty 
or  more  classifications  in  order  to  properly  sepa- 
rate the  cars  and  must  be  seoarated  on  to  as 
many  tracks  as  there  may  be  classifications. 
Yard  trains  are  thus  built  upon  the  classifica- 
tion tracks,  subsequently  delivered  by  yard 
engines.  The  empty  equipments,  which  do  not 
belong  to  the  road  performing  the  switching,  are 
Hndled  the  same  as  loaded  cars  for  connecting 
line  delivery  and  are  disposed  of  in  a  like  manner. 

When  a  road  train  arrives  at  a  terminal  sta- 
tion, the  seals  on  all  loaded  cars  are  carefully 
inspected  by  a  yard  clerk  and  a  record  taken 
to  determine  if  the  seals  remained  intact  while 
the  car  was  in  transit  and  if  the  contents  of 
the  cars  remained  undisturbed.  The  train  is 
then  inspected  bv  a  car  repair  man  for  its  physi- 
cal defects,  safety  appliances,  etc.,  before  the 
train  is  allowed  to  be  switched.  The  broken  or 
damaged  cars  are  marked  for  the  reoair  track 
and  are  switched^  to  tracks  prepared  for  that 
purpose,  which  is  known  as  the  ''Rip"  or 
*Shop"  tracks.  After  the  repairs  have  been 
completed,  the  cars  are  again  switched  into  the 
train  for  a  deliverv  by  a  yard  engine  to  the  yard 
or  road  to  which  the  car  mav  belong.  In  further 
preparation  of  the  train,  it  is  sidecarded  the 
same  as  cars  switched  into  road  trains  ready 
for  departure.  The  cards,  which  are  of  various 
color  and  designs,  also  bear  numbers  —  the 
color  designates  the  road  or  vard  to  which  the 
car  is  assigned;  the  figure  designates  the  num- 
ber of  the  freight  house  or  team  track  to  which 
the  car  mav  be  assigned;  the  color  of  the  card 
designates  the  connecting  line  or  local  district 
to  which  the  car  belongs.  .Ml  this  is  of  great 
convenience  to  the  vard  employees  in  switchinar, 
as  it  only  becomes  necessarv  for  them  to  ob- 
serve the  color  of  the  card  to  guide  them  as  to 
the  general  direction  which  the  car  i^  to  travel. 
WTien  the  cars  are  moved  to  auxiliary  yards, 
the  cars  are  placed  at  the  various  freight  houses 


or  team  tracks  by  yard  engines,  the  yard  crews 
being  governed  by  the  figures  or  notations  which 
mav  be  on  the  side  cards. 

In  drilling  cars  from  road  trains  in  a  break 
up  yard  and  separating  them  into  classes,  they 
are  assigned  to  tracks  in  the  classification  yard, 
subject  to  transmission  to  destination  as  fastas 
a  yard  train  has  accumulated.  When  yard  trains 
are  delivered  to  connecting  line  roads  with 
whom  the  reciprocal  arrangements  arc  in  effect, 
the  same  engine  and  crew  move  a  train  to  the 
home  road  on  their  return,  eliminating  a  light 
engine  movement,  which  otherwise  would  be 
necessary. 

Thus  the  yard  power  and  forces  are  kept 
continuously  in  action  day  and  night,  as  a  mere 
closing  down  for  a  short  period  would  result  in 
yard  congestion  and  delay  to  freight. 

W.  J.  Prindle, 
General  Vard  Master,  Pennsylvania  Lines,  West. 

Railway  Yards.  A  railway  yard  is  a  series 
of  tracks  and  groups  of  tracks  provided  at  in- 
tervals along  a  line  of  railway  and  at  its  ter- 
minal points  for  the  purpose  of  switching  and 
storing  cars,  and  the  distribution  of  cars  and 
freight.  The  intervals  between  the  yards  are 
usually  from  loo  to  200  miles.  The  yard  in- 
cludes facilities  for  changing  and  taking  care 
of  locomotives,  and  at  important  points  there 
are  also  facilities  for  handling  passenger  cars 
and  trains,  but  the  principal  feature  is  the 
freight  service.  The  main  features  of  a  rail- 
way freight  yard  are  to  receive  trains  passing 
over  the  road,  to  separate  and  classify  the  cars 
■for  their  proper  destinations,  and  to  put  the  cars 
together  into  trains  for  forwarding.  The  quicker 
these  operations  are  performed  and  the  less  time 
the  cars  are  detained  by  them,  the  higher  will  be 
the  efficiency  of  operation  of  the  yard. 

Passenger  trains  and  through  freight  trains 
require  little  attention  beyond  the  changing  of 
engines  at  division  points  and  the  inspection  of 
brakes,  wheels,  etc.,  to  see  that  the  trains  are  in 
safe  and  proper  condition.  But  general  freight 
trains  are  composed  of  cars  of  various  com- 
modities and  for  various  destinations ;  they  have 
therefore  to  undergo  a  series  of  ^witching  move- 
ments at  intervals  to  separate  and  classify  the 
cars.  Cars  brought  in  by  local  trains  from  sta- 
tions along  the  division  tributary  to  the  yard 
must  be  classified  and  distributed  for  outgoing 
through  and  local  trains  over  the  next  division. 
At  junctions  with  branches  or  with  other  lines 
of  railway  the  incoming  cars  must  be  classified 
and  distributed  into  similar  trains  for  the  dif- 
ferent routes.  At  certain  yards,  also,  it  may 
be  necessary  to  break  up  the  incoming  trains 
and  rearrange  the  cars  in  lighter  trains  to  be 
taken  over  the  heavy  grades  of  a  mountain  di- 
vision. Some  yards  provide  simply  for  the  re- 
distribution of  cars  in  trains,  for  forwarding 
over  the  next  division,  or  for  interchange  with 
connecting  railways.  Others,  as  at  large  ter- 
minals and  cities,  may  include  the  distribution  of 
cars  to  (and  their  collection  from)  freight  houses, 
warehouses,  team  tracks,  factories  and  indus- 
trial establishments,  coal  and  stock  yards,  coal 
and  ore  docks  or  piers,  grain  elevators,  steam- 
ship piers,  local  or  district  yards,  etc.  In  addi- 
tion to  handling  the  loaded  cars,  it  is  necessary 
to  collect  cars  which  have  been  unloaded  and 
to  distribute  empty  cars  to  points  where  loads 
await  them. 
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Design  of  Yards.— Tht  design  of  railway 
yards  is  a  diiSicult  problem,  and  especially  so  in 
the  case  of  the  redesign  or  enlargement  of  an 
existing  yard.  Many  large  yards  have  simply 
grown  by  gradual  and  piecemeal  enlargements 
made  without  regard  to  the  design  of  the  yard 
as  a  whole,  and  are  consequently  not  adapted 
for  systematic  and  efficient  or  economical  opera- 
tion. Within  the  past  few  years,  however,  much 
attention  has  been  paid  to  this  matter,  in  con- 
nection with  the  general  tendency  to  increase  the 
efficiency  and  economy  of  railway  operation.  A 
new  yard  should  be  designed  with  regard  to  the 
probable  growth  of  traffic,  but  also  with  regard 
to  compactness.  If  a  yard  is  too  large,  with 
tracks  of  unnecessary  length,  there  will  be  de- 


"body  tracks'*  opening  from  a  diagonal  track  or 
"ladder  track.*  The  number  and  length  of  body 
tracks  will  depend  upon  the  character  and 
amount  of  traffic.  Besides  these,  there  will  be 
special  tracks  and  facilities  for  such  work  as 
supplying  ice  to  refrigerator  cars,  watering  and 
cleaning  stock  cars,  unloading  cars,  etc.  The 
separate  groups  must  be  so  arranged  in  series 
that  the  cars  will  move  continually  forward  in 
their  several  switching  movements,  all  reverse 
movements  being  detrimental  to  the  highest 
efficiency  and  economy  of  operation.  There  will 
be  two  separate  general  yards,  for  traffic  in 
opposite  directions,  and  special  provision  must  be 
made  for  special  classes  of  traffic  (coal,  cattle, 
perishable    freight,    etc.)    so    that    fast- freight 


Elkhart  Yard,  Lake  Shore  &  Michigan  Southern  Rallvrajr. 


ConnellsvlUe  Yard,  Baltimore  &  Ohio  Railroad. 


lay  and  complication  in  working  the  cars 
through  the  successive  groups  of  tracks,  while 
the  aggregate  length  of  the  yard  will  be  ex- 
cessive, causing  considerable  trouble  and  delay 
in  the  work.  If  the  yard  is  too  small,  how- 
ever, the  tracks  will  be  too  crowded  for  rapid 
and  efficient  work,  involving  frequent  rehand- 
ling  of  the  cars,  while  incoming  trains  may  in- 
terfere with  the  regular  traffic  by  being  held  on 
the  main  tracks  or  station  tracks  until  there  is 
accommodation  for  them  in  the  yard.  In  very 
many  cases  the  design  of  a  yard  may  be  limited 
by  the  extent  in  shape  of  the  land  available,  and 
one  feature  of  the  problem  is  to  obtain  a  max- 
imum efficiency  on  a  minimum  area.  This  is  of 
increasing  importance  in  and  near  large  cities, 
and  in  some  cases  it  may  be  found  advisable  to 
abandon  large  city  yards  (occupying  land  of  high 
value)  and  to  build  new  outlying  yards  with 
connecting  lines  to  city  freight  stations  or  small 
local  yards.  The  capacity  of  these  city  stations 
and  vards  may  be  increased  by  using  freight- 
houses  of  three  or  four  stories,  the  cars  being 
handled  by  elevators.  This  has  been  done  in  a 
number  of  cases  in  Europe. 

The  various  tracks  and  groups  of  tracks 
form  together  the  yard  or  'general  yard,'  but 
each  group  of  tracks  for  a  specific  purpose  is 
also  called  a  "yard.*  Thus  a  general  yard  may 
comprise  receiving,  separating,  classification, 
storage,  repair,  advance,  and  departure  yards. 
Each  of  these  consists  of  a  series  of  parallel 


trains  can  be  made  up'  rapidly  and  both  these 
and  through  trains  attended  to  without  inter- 
ference with  the  work  of  switching  or  moving 
the  ordinary  cars.  The  illustrations  show  ex- 
amples of  railway  yards. 

Mode  of  Operation. —  When  a  freight  train 
arrives  Kt  a  yard,  it  first  enters  the  receiving 
yard  or  track,  where  the  engine  and  caboose  are 
detached,  the  work  of  sorting  and  distributing 
the  cars  being  taken  in  hand  by  a  switching 
engine  and  crew.  The  cars  are  inspected,  and 
marked  as  to  their  disposal,  which  may  include 
some  or  all  of  the  following :  ( i_)  sent  on  in 
through  trains  over  the  next  division  or  over 
some  connecting  road;  (2)  distribution  to  sta- 
tions along  the  next  division  by  way  or  local 
freight  trains;  (3)  unloaded  at  the  yard;  (4) 
distribution  to  local  freighthouses,  grain  eleva- 
tors, factories,  coal  yards,  etc.;  (5)'  held  for 
orders  or  repairs.  The  cars  are  then  sent  to  the 
separating  yard,  where  those  containing  the 
same  commodity  (grain,  lumber,  coal,  etc.)  or 
those  destined  for  the  same  point  are  grouped 
together  on  the  same  tracks.  The  cars  are  next 
passed  to  the  classification  yard.  If  the  classifi- 
cation is  by  commodities,  each  commodity  is 
sorted  into  groups;  thus  a  string  of  grain  cars 
from  one  track  in  the  separating  yard  will  have 
the  cars  of  wheat,  com,  oats,  etc.,  grouped  to- 
gether on  separate  tracks  in  the  classification 
yard.  If  the  classification  is  by  districts,  c«rs 
for  the  same  district  are  put  together  in  the 
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order  required  for  delivery  at  destination. 
From  this  yard  the  strings  of  cars  are  drawn  to 
the  departure  yard  to  form  trains  ready  to  pro- 
ceed over  the  road,  and  the  tracks  in  this  yard 
are  frequently  provided  with  air  pipes  and  hose 
connections  for  testing  the  train  brakes.  An 
advance  yard  ic  sometimes  provided  to  relieve 
the  classification  yard  when  the  tracks  of  the 
latter  become  filled.  The  classification  yard  is 
the  principal  feature,  and  the  separating  yard  is 
often  omitted.  With  a  large  number  of  tracks 
in  the  classification  yard,  the  departure  yard  is 
also  sometimes  dispensed  with,  except  at  large 
yards. 


than  15  or  20  cars,  for  convenience  of  switch- 
ing; they  are  arranged  in  pairs  with  paved 
driveways  between  the  pairs.  As  a  rule  the 
tracks  are  parallel  with  the  direction  of  the 
yard,  but  in  many  cases  space  can  be  economized 
by  placing  them  at  an  angl^  the  tracks  opening 
from  a  ladder  track.  In  this  way,  a  number  of 
short-stub  tracks  may  be  laid  out,  facilitating 
the  movement  of  both  cars  and  teams.  This 
arrangement  is  also  sometimes  adopted  with 
freighthouses,  the  houses  taking  the  place  of 
the  driveways.  (3)  The  storage  tracks,  on  which 
cars  are  held  awaiting  orders,  should  be  con- 
nected with   ladders   at   each   end;   otherwise 


EnoU  Yard,  Fairricw,  Pa.— Pennsylvania  Railroad. 


Length  of  Tracks. —  It  is  very  generally  as- 
sumed that  the  length  of  the  receiving  tracks 
should  be  that  of  the  maximum  train  hauled 
over  the  division  served  by  the  yard,  but  the 
length  varies  materially  for  loaded,  partly  loaded, 
and  empty  trains.  If  the  maximum  trains  are 
relatively  few,  it  may  be  better  to  make  the 
tracks  long:  enough  for  the  average  trains,  leav- 
ing long  trains  to  be  split  up  on  two  tracks. 
The  disadvantages  of  very  long  tracks  have  been 
mentioned,  but  in  the  receiving  yard  these  may 
be  reduced  by  putting  crossover  connections  be- 
tween the  tracks  at  the  middle  of  this  yard. 

Yard  Arrangements. —  (i)  The  classification 
yard  may  have  the  two  ladder  tracks  parallel, 
so  that  all  the  body  tracks  between  them  are 
of  the  same  length;  but  there  is  preference 
for  an  arrangement  of  two  ladders  at  each  end, 
forming  a  V,  and  making  the  middle  tracks  con- 
siderably longer  than  the  other's.  (2)  The  team 
yard,  in  which  are  placed  the  cars  to  be  loaded 
or  unloaded  by  wagons,  is  best  located  con- 
venient to  the  freighthouses.  It  should 
be  well  paved,  to  facilitate  the  movements  of 
wagons,  and  should  be  equipped  with  cranes 
for  handling  heavy  freight,  as  well  as  scales 
for  weighing  both  wagons  and  cars.  The 
tracks  are   generally  short,  holding  not  more 


there  is  a  tendency  to  let  cars  stay  neglected 
at  the  end  of  the  track,  whence  it  is  diincult  to 
remove  them,  as  all  the  cars  on  the  track  must 
be  switched  out.  (4)  The  tracks  in  the  repair 
yard  should  be  short  (for  convenience  of  remov- 
ing cars  when  ready),  holding  12  to  15  cars. 
They  are  generally  arranged  in  pairs,  spaced 
about  16  feet  and  40  feet  alternately,  between  cen- 
tres, so  as  to  enable  men  to  work  upon  the  cars. 
A  narrow  gauge  track  for  conveying  material  may 
be  laid  in  the  40-foot  sjpaces.  It  is  a  good  plan 
to  provide  separate  tracks  where  cars  can  have 
slight  repairs  attended  to  without  the  delay 
of  sending  them  to  the  repair  yard,  or  can  be 
held  until  they  can  be  conveniently  removed 
to  that  yard.  Light  repairs  may  be  made  on 
the  open  tracks,  but  heavy  work  is  usually  best 
done  under  cover,  with  facilities  provided  for 
heavy  lifting. 

Track  and  Equipment. — ^A  railway  yard  should 
be  well  drained  and  ballasted,  laid  with  heavy 
rails  and  kept  in  good  condition,  as  a  good  track 
greatly  facilitates  the  movement  of  cars.  The 
maintenance  of  track  under  such  constant  traffic 
is  difficult  work,  and  it  is  good  policy  to  build 
substantially  in  the  first  place.  _  Scales  must  be 
provided  for  weighing  cars,  which  is  done  while 
the  cars  are  in  motion,  and  there   should  be 
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cranes  and  mechanical  appliances  for  the  hand- 
ling of  heavy  freight.  The  efficient  lighting  of 
yards  is  a  difficult  problem,  and  as  a  rule  no 
system  of  lighting  is  used.  Electricity  is  the 
only  practical  method,  but  great  care  must  be 
taken  to  avoid  long  shadows,  so  that  tall  poles 
must  be  used.  The  alternations  of  patches  of 
light  with  dark  fixed  and  moving  shadows  may 
be  more  confusing  than  a  uniform  darkness 
to  which  the  eyes  become  more  or  less  ac- 
customed. Telegraph  and  telephone  communi- 
cation between  the  main  yard  office,  the  out- 
lying offices,  and  the  train  dispatcher's  office 
greatly  facilitate  the  speed  and  smoothness  of 
working. 

The  main  tracks  may  pass  through  or  around 
the  yard  (on  one  or  both  sides),  and  should  be 
connected  with  the  yard  only  at  its  ends,  the 
connections  being  fitted  with  interlocking  switch 
and  signal  plants.  Within  the  yard  the  switches 
are  usually  operated  by  hand,  but  in  some  cases 
the  switches  of  a  ladder  track  are  operated  by 
levers  from  a  tower.  Mechanical  operation  is 
not  practicable  on  a  large  scale,  owing  to  the 
length  and  complication  of  the  connections,  and 
the  consequent  difficulty  of  working.  At  large 
classification  yards,  however,  compressed  air  and 
electricity  are  occasionally  used  for  operating 
the  switches,  which  are  controlled  by  push  but- 
tons or  small  levers  grouped  in  an  elevated 
tower. 

Switching  Cars. —  The  switching  or  moving 
of  cars  from  point  to  point  of  the  yard  is  ef- 
fected by  locomotives,  but  in  sorting  or  classi- 
fying them  three  methods  may  be  used :  (i)  By 
drilling;  the  engine  being  coupled  to  the  rear 
of  the  train  and  running  it  to  and  fro  on  a 
•drill  track"  leading  to  the  ladder.  Each  car, 
or  cut  (group)  of  cars,  is  uncoupled  in  turn 
and  runs  from  the  train  onto  the  ladder  and  into 
its  proper  track.  (2)  By  poling;  the  engine 
runs  on  a  track  parallel  with  that  on  which  the 
train  of  cars  stands,  and  pushes  each  car  (or 
cut  ot  cars)  onto  the  ladder  track  by  means  of 
a  swinging  po'e  attached  to  the  engine  or  to 
a  poling  car  coupled  to  the  engine.  This  avoids 
moving  the  entire  train  for  each  switching 
movement,  as  is  *  done  in  drilling.  (3)  By 
gravity:  the  cars  being  allowed  to  run  down 
an  incline  or  grade.  In  each  case  the  mo- 
mentum of  the  car  carries  it  along  the  ladder 
and  into  the  proper  classification  track,  the 
switches  being  opened  by  the  switchmen.  A 
slight  grade  is  sometimes  used  along  the  ladder 
to  assist  the  movements  of  cars.  As  a  rule, 
a  brakeman  rides  the  car  to  check  its  speed  and 
stop  it  at  the  proper  point,  preventing  damage 
to  cars  and  contents  by  running  the  cars  to- 
gether at  high  speed.  At  some  large  yards,  an 
engine  runs  to  and  fro  on  a  special  track  to 
bring  these  men  back,  thus  saving  time. 

Gravity  Switching. —  Where  the  ground  at 
the  site  of  a  yard  is  on  a  slope,  the  cars  may  be 
started  by  a  locomotive  at  the  upper  end  and 
allowed  to  run  by  gravity  direct  to  the  classifi- 
cation tracks  and  thence  to  the  departure  tracks 
without  further  assistance.  This  plan  has  been 
adopted  abroad  in  some  notable  cases,  but  there 
are  very  few  examples  in  this  country.  This 
system  of  complete  classification  of  cars  into 
both  district  and  station  order  entirely  by 
gravity  movements  was  first  adopted,  in  1873, 


by  Mr.  Footner,  for  the  extensive  Edge  Hill 
yards  of  the  London  &  Northwestern  Railway, 
near  Liverpool  ( England).  The  main  part  of  the 
yard  is  on  sloping  ground,  and  the  cars  deliv- 
ered at  the  upper  end  pass  through  the  separat- 
ing and  classification  yards  (or  "gridirons*) 
by  gravity,  being  delivered  in  proper  train  order 
on  the  departure  tracks.  From  the  receiving 
yard,  the  cars  pass  to  the  separating  yards, 
■where  each  track  receives  the  cars  for  a  par- 
ticular train.  Beyond  these  are  two  classification 
yards  through  which  the  cars  of  each  train 
are  passed  so  as  to  put  them  together  on  the  de- 
parture track  at  the  foot  of  the  slope  in  proper 
order  for  the  train. 

Where  the  natural  grades  ar«  not  suitable  for 
this  system,  an  embankment  may  be  built  to 
form  an  artificial  summit  (or  "hump"  or  "camel- 
back*),  having  the  necessary  grades  to  move  the 
cars  by  gravity.  This  is  said  to  have  been  intro- 
duced first  in  (Jermany,  in  1876,  and  is  now  very 
extensively  employed  in  this  country.  With 
proper  operation  this  "hump*  system  will  do  the 
work  of  handling  cars  through  large  yards 
quicker  and  at  less  cost  than  either  drilling  or 
poling,  besides  resulting  in  less  damage  to  cars 
and  their  contents.  The  "hump*  system  is  gen- 
erally employed  simply  for  the  classification  of 
cars,  the  embankment  and  summit  being  located 
on  the  line  of  the  tracks  leading  from  the  re- 
ceiving yard  to  the  classification  yard.  There  is 
an  easy  ascending  grade  on  the  side  approached 
from  the  receiving  yard  in  order  to  close  the 
cars  together  and  so  facilitate  uncoupling.  Be- 
yond the  summit  there  is  a  short  steep  descend- 
ing grade  followed  by  easier  grades  continuing 
along  the  ladder  track  to  the  classification  tracks. 
A  train  of  cars  is  slowlv  pushed  up  to  the  sum- 
mit, each  car  or  cut  of  cars  being  uncoupled  and 
acquiring  an  impetus  on  the  short  steep  down 
grade  which  is  sufficient  to  run  it  into  the 
proper  classification  track.  The  grades  vary 
with  traffic  and  climatic  conditions,  and  range 
from  2j4  to  4  per  cent,  for  a  distance  of  about 
200  or  300  feet,  beyond  which  a  grade  of  about 
I  per  cent,  extends  along  the  ladder  track.  Qjn- 
necting  tracks  provide  for  the  movement  of 
trains  which  do  not  require  to  be  classified. 
Loaded  cars  run  more  easily  than  empty  cars, 
and  all  cars  run  more  easily  in  summer  than  in 
winter.  Track  scales  are  frequently  located  on 
the  gravity  track,  to  weigh  cars  as  they  pass. 
The  cars  on  any  one  track  in  the  classi- 
fication yard  are,  as  a  general  thing,  not  ar- 
ranged in  proper  order  for  handling  in  trains, 
so  that  a  considerable  amount  of  shifting 
approval,  but  the  second  gravity  movement 
might  be  adopted  with  success  for  large  yards 
on  sloping  ground  where  the  cars  would  move 
continually  b.'  gravity  (under  control  of  brakes) 
instead  of  having  to  be  pushed  up  an  incline  for 
each  summit  or  gravity  track.  This  would  in 
fact  be  the  continuous  gravity  system  above 
described. 

Buildings. —  The  buildings  required  for 
freight  traffic  include  those  for  unloading  in- 
bound freight  from  the  cars  and  for  loading 
outbound  freight  into  cars.  These  are  served  by 
driveways  for  teams.  The  inbound  freight- 
house  must  be  wide  enough  to  give  a  proper 
amount  of  space  for  holding  freight  (.10  feet 
is  considered  a  good  width),  and  usually  re- 
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quires  not  more  than  two  tracks.  The  outbound 
freighthouse  should  be  narrower  in  order  to  de- 
crease the  amount  of  trucking  (25  feet  is  con- 
sidered a  good  width).  There  is  also  some- 
times a  transfer-house  for  taking  small  lots  of 
freight  shipped  in  separate  cars  for  the  same 
point,  and  transferring  them  to  one  car,  thus 
getting  one  full  load  and  releasing  the  empty 
cars  for  service.  Where  the  buildings  have 
■doorways  at  intervals,  cars  must  be  "spotted* 
or  carefully  set  to  bring  their  doors  opposite 
those  of  the  freighthouse.  This  may  be  avoided 
by  putting  a  platform  outside  the  house,  or  by 
making  the  track  side  of  the  house  a  series  of 
continuous  openings,  separated  only  by  piers  or 
columns  and  fitted  with  rolling  or  folding-doors. 
As  many  as  four  rows  of  cars  can  be  loaded  by 
running  trucks  through  the  cars,  loose  bridges 
being  thrown  across  between  their  doors.  A 
very  common  arrangement  is  to  have  the  in- 
bound and  outbound  house  parallel,  with  from 
three  to  six  tracks  between  them,  and  a  .trucking 
platform  between  the  tracks.  At  outbound 
houses  where  a  great  number  of  cars  are  re- 
<)uired,  the  trucking  of  the  loads  from  the 
freighthouse  to  the  cars  may  be  facilitated  by 
arranging  a  number  of  stub  tracks  with  the 
freighthouse  at  their  ends ;  the  tracks  are  in 
pairs  with  covered  platforms  between  the  pairs 
of  tracks. 

S pedal  Facilities. —  At  large  lake  or  ocean 
ports,  special  facilities  are  required  for  trans- 
ferring freight  from  cars  to  lighters,  barges,  and 
ships.  Sometimes,  also,  there  are  yards  not 
accessible  bv  tracks,  but  to  and  from  which 
cars  are  carried  on  large  floats.  For  such  work 
open  and  covered  piers,  ferry  transfer  slips,  etc., 
are  required.  Coal  piers  and  ore  piers  may  also 
be  required,  and  these  usually  have  the  tracks 
high  above  the  water,  being  reached  by  inclines. 
The  cars  deliver  the  coal,  etc.,  into  bins  or 
pockets,  from  which  it  is  discharged  by  spouts 
or  chutes  as  required.  In  some  cases,  these 
piers  have  machines  for  unloading  coal  from 
cars  or  ore  from  vessels  into  cars._  Loaded 
cars  for  a  coa>  pier  are  distributed  in  a  yard 
■with  a  number  of  short  tracks,  so  that  cars  with 
the  same  grades  of  coal  may  be  put  together. 
The  empty  cars  may  be  placed  on  a  smaller 
number  of  long  tracks,  as  no  sorting  is  re- 
quired. At  grain  elevators,  provision  must  be 
made  for  the  steady  supply  of  cars  without  in- 
terfering with  yard  work.  For  this  purpose  a 
special  yard  or  set  of  tracks  for  grain  cars  to  be 
loaded  or  emptied  is  often  provided. 

Passenger  Yards. —  Passenger  cars  and  trains 
must  be  provided  for  independently  of  the 
freight  traffic,  but  these  require  little  switch- 
ing except  at  terminal  points  where  trains 
are  made  up  or  broken  up.  At  these  points, 
the  passenger  car  yard  requires  tracks  for  stor- 
ing and  handlin*'  the  cars,  and  for  cleaning 
them,  as  well  as  for  light  repairs.  The  cars 
may  be  turned  on  a  turntable  (independent  of 
the  locomotive  turntable)  or  on  a  Y-track,  the 
latter  being  specially  convenient  where  entire 
trains  have  to  be  firne'l.  as  it  saves  a  consider- 
able amo\int  of  time.  The  storage  tracks  should 
be  connected  with  ladder  tracks  at  each  end, 
but  car  cleaning  tracks  are  often  stub  or  dead- 
end tracks,  with  a  supply-house  across  the  end. 
These  tracks  should  be  long  enough  to  take 
a  complete  train.     Tracks  are  allotted  for  or- 


dinary cars  and  for  dining,  sleeping,  parlor,  and 
other  special  classes  of  cars.  The  car-cleaning 
yard  is  paved,  and  is  generally  supplied  with 
water,  steam,  gas,  and  air  pipes  and  electric 
cables  for  washing,  heating,  and  lighting,  testing 
the  brakes  and  cleaning  the  upholstery  by  the 
pneumatic  process.  These  pipes  are  laid  between 
the  pairs  of  tracks. 

Locomotive  Facilities. —  Railways  are  divided 
into  divisions  of  100  to  200  miles  in  length  for 
operating  purposes,  and  as  each  division  has  its 
OAvn  locomotive  equipment  for  both  passenger 
and  freight  trains  it  must  have  facilities  for 
cleaning,  storing,  and  handlinir  the  locomotives 
at  the  end  of  their  trips.  These  facilities  are 
usually  provided  in  connection  with  a  freight 
yard.  When  an  engine  has  delivered  its 
train  into  the  receiving  track  of  the  yard, 
it  is  detached  and  run  upon  a  special  track, 
where  it  is  inspected.  It  then  passes  to  the 
ashpit,  where  the  ashpan  and  grates  are 
cleaned;  thence  to  points  where  it  takes  coal, 
water,  and  sand.  It  then  usually  goes  to 
the  engine-house,  where  it  is  turned  on  a 
turntable  before  entering  the  house.  Here  it  is 
cleaned,  has  light  repairs  made,  and  is  held  until 
needed  for  a  return  trip.  At  yards  where  many 
engines  remain  for  only  a  short  time  before 
starting  on  the  return  trip  to  their  main  head- 
quarters, they  are  sometimes  placed  on  storage 
tracks  in  the  open  air,  being  sent  to  the  round- 
house only  when  repairs  are  required.  These 
storage  tracks  may  be  a  series  of  parallel  tracks 
or  radial  tracks  served  by  a  turntable.  As  a 
rule  the  engine-house  is  in  the  middle  of  the 
yard,  and  is  of  circular  or  segmental  form,  with 
tracks  radiating  from  a  turntable.  Rectangular 
houses  are,  however,  employed  in  a  number  of 
cases.  The  caboose  of  a  freight  train  is  changed 
at  the  same  point  as  the  locomotive,  and  the  yard 
must  have  a  special  arrangement  of  tracks  to 
receive  and  store  the  cabooses ;  a  good  arrange- 
ment is  to  put  these  tracks  on  a  slight  grade 
so  that  the  caboose  can  be  run  by  gravity  to  the 
rear  of  an  outgoing  return  train. 

E.  E.  R.  Tratman, 
Author  of  '■Railway  Track  and  Track  Work.'' 

Railways,  American.  See  American  Rail- 
KOADS ;  Railway  Systems  in  the  United  States. 

Railways — Early  History.  Railroads  had 
their  practical  origin  in  England  as  long  ago  as 
A.D.  1600,  although  at  that  time  they  were  prac- 
tically a  rebirth  of  an  undeveloped  idea  ad- 
vanced by  the  early  Romans.  As  strange  as  it 
may  seem,  our  modem  steel-ways  and  luxurious 
methods  of  land  traveling  had  their  origin  in 
the  industrial  railways  that  were  first  roughly 
constructed  to  simplify  the  transit  of  coal  from 
the  mines  in  Durham  and  Northumberland, 
England,  to  shipping  points  on  the  Tyne  and 
Wear.  At  first,  owing  to  the  very  heavy  roads, 
planks  were  laid  along  the  bottoms  of  the  ruts 
in  the  roads.  The  rough  carts,  fitted  with 
clumsy  wooden  wheels  or  rollers  and  laden  with 
coal  and  ore  naturally  made  far  better  progress 
than  formerly,  and  it  was  but  a  little  while  later, 
in  1676,  that  the  planks  were  placed  on  the  level 
of  the  roads  with  sleepers  and  cross  ties  laid 
underneath  at  fairly  regular  intervals.  As  an 
old  English  writer  puts  it.  planks  of  timber 
were  laid  "from  the  colliery  to  the  river,  exactly 
straight  and  parallel,  and  bulky  carts  were  made 
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with  four  rollers  fitting  the  rails,  whereby  the 
carriage  was  so  easy  that  one  horse  would  draw 
down  four  or  five  chaldron  of  coals.*  This 
method  of  construction  was  again  improved  by 
filling  in  the  spaces  between  the  *ways*  and 
sleepers  with  dirt  so  as  not  to  interfere  with  the 
progress  of  the  horses  and  mules.  At  this  sta|;e 
of  the  development  of  transportation  the  rail- 
road was  known  as  the  "wayleave,*  and  it  was 
found  that  a  horse  could  easily  pull  a  load  of 
42  cwt.,  as  against  17  cwt.  over  the  old  rough 
roads.  These  improved  thoroughfares  were 
made  across  fields,  the  proprietors  of  which  re- 
ceived a  certain  rent  for  the  right  of  way.  They 
underwent  little  or  no  mechanical  improvement 
until  about  1700,  when  the  wooden  beams  were 
clothed  with  long  slips  of  iron  to  prevent  ex- 
cessive wear.  A  more  complete  improvement, 
about  1740,  was  the  substitution  of  cast  iron 
rails  fixed  in  parallel  lines  on  cross  wooden 
sleepers.  This  construction  became  general  in 
mining  districts  by  1775 ;  yet  railways  did  not 
attract  attention  as  being  suitable  for  general 
traffic,  owing  principally  to  the  general  interest 
then  displayed  in  canals. 

With  the  use  of  cast  iron  rails  the  method 
of  traction  was  improved.  Instead  of  a  single 
large  wagon,  several  smaller  wagons  were  linked 
together  (the  germ  of  the  modern  train)  and 
flanges  were  put  on  the  wheels  instead  of  the 
rails,  with  a  marked  increase  in  traction.  Until 
the  invention  of  a  self-acting  steam  carriage  by 
Richard  Trevethick  in  1802,  the  draft  continued 
to  be  by  horses.  From  1802  to  181 1,  numerous 
patents  were  taken  out  leading  up  to  a  realiza- 
tion of  the  fact  that  locomotives  running  with 
smooth  wheels  on  smooth  rails  could,  by  fric- 
tion, draw  heavy  loads  up  moderate  inclines.  In 
1814,  locomotive  power  was  employed  by  George 
Stephenson  on  the  Killingworth  Railway  with 
success  and  was  soon  afterward  applied  on  the 
Stockton  and  Darlington  Railway,  for  which  the 
first  Act  of  Parliament  was  passed  in  1821. 
This  was  the  first  railway  to  transport  pas- 
sengers, and  even  with  its  large  measure  of 
success,  the  locomotive  was  still  a  very  imperfect 
machine,  with  a  rate  of  progress  but  little  faster 
than  the  walk  of  a  horse.  Acceleration,  the  main 
desideratum,  was  attained  by  a  very  simple  con- 
trivance, sending  the  waste  steam  up  the  chimney 
so  as  to  cause  a  draft  in  the  fire  and  a  resultant 
rapid  generation  of  steam.  By  this  appliance, 
with  the  multi-tubular  boiler,  the  locomotive 
entered  on  a  new  epoch.  Notwithstanding  the 
proved  feasibility  of  railroads  the  public  at  large 
were  slow  to  give  heed,  and  in  a  large  measure 
remained  skeptical.  The  idea  of  extending 
railroads  for  general  traffic  was  perhaps  first 
conceived  and  urged  on  the  public  by  Thomas 
Gray  of  Nottingham,  in  1823  and  1824.  In  the 
latter  year,  Joseph  Sanders  of  Liverpool  issued 
the  prospectus  of  a  railway  from  Liverpool  to 
Manchester,  which  line,  after  much  opposition, 
was  sanctioned  by  legislature  and  opened  for 
traflic  in  1830.  The  success  of  this  line,  pro- 
vided with  some  of  Stephenson's  improved  loco- 
motives, was  immediate  and  complete  and  was 
the  beginning  of  the  great  commercial  enter- 
prise which  has  since  assumed  such  great  im- 
portance. 

The  pioneer  American  railroad  constructed 
for  public  use   was   the   Baltimore  and   Ohio. 


chartered  in  1827,  with  13  miles  open  for  traffic 
in  1830.  Five  years  later,  the  length  of  this  road 
was  13s  miles.  The  Qiarleston  and  Hamburg 
railroad  in  South  Carolina  was  chartered  in 
1829  with  a  completion  of  137  miles  in  1834. 
The  line  from  Albany  to  Schenectady,  17  miles 
in  length,  was  opened  in  1831  and  five  years  later 
Albany  and  Utica  were  connected  by  rail.  In 
1842  Buffalo  was  reached.  The  Columbia  Rail- 
road, the  first  division  of  the  present  Pennsyl- 
vania Railroad  System,  connected  Philadelphia 
and  Columbia  in  1834.  This  road  was  built  by 
the  State  and  was  a  link  in  the  through  route, 
consisting  of  canals  and  railroads,  connecting 
Philadelphia  with  the  Ohio  River  at  Pittsburg. 
The  Camden  and  Amboy,  connecting  Phil- 
adelphia with  New  York,  was  chartered  in  1830 
and  completed  in  1837.  The  road  from  Phil- 
adelphia to  Baltimore  was  chartered  in  1831 
and  completed  in  1837.  The  Reading  Railroad, 
built  mainly  for  coal  transportation,  was  char- 
tered in.  1833  and  opened  for  traffic  in  1838. 
American  locomotives  were  first  built  in  1830 
and  were  adapted  to  the  light  rails,  steep  g^rades, 
and  sharp  curves  of  the  American  tracks.  As 
traffic  conditions  changed,  the  engines,  cars,  and 
equipments  were  made  to  conform  to  constantly 
changing  designs.  American  railway  mileage 
presents  an  interesting  aspect.  In  1830  there 
were  23  miles  in  use;  in  1840  there  were  2818 
miles;  in  1850  there  were  9021  miles;  in  i860 
there  were  30,635  miles;  in  1870  there  were 
52,914  miles;  in  1880  there  were  93.296  miles; 
in  1890  there  were  163.597  miles ;  and  from  that 
date  to  the  present  time  there  have  been  added 
about  60,000  miles.  The  70,000  miles  of  railroad 
built  in  the  United  States  in  a  single  decade 
(1880  to  1890)  was  a  marvelous  achievement 
unparalleled  in  the  economic  history  of  any 
other  country  in  the  world. 

The  railway  systems  of  the  United  States 
now  comprise  about  225,000  miles  of  line,  being 
about  two-fifths  of  the  railway  mileage  of  the 
world.  Estimating  the  cost  of  railroad  property 
the  world  over  at  $35,000,000,000  it  is  found  that 
the  American  Railroads  constitute  about  $12,- 
000,000,000  of  this  value.    See  American  PLail- 
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Railways,  Elevated.  Elevated  railways  pre- 
sented one  of  the  first  potent  factors  for  the 
solution  of  the  problem  of  adequate  transporta- 
tion for  passengers  between  points  in  great 
cities.  The  street  railway  was  an  earlier  fac- 
tor, but  it  met  the  growing  inconvenience  of 
congested  streets  in  only  a  partial  degree,  af- 
fording but  temporary  relief.  In  New  York, 
which  city  possesses  the  most  extensive  sys- 
tem of  elevated  railways  in  the  world,  without 
taking  account  of  the  large  system  in  Brooklyn, 
now  a  part  of  the  greater  city,  two  means  of 
relieving  the  streets  of  some  of  the  burden  of 
passenger  traffic  began  to  be  considered  as  long 
ago  as  i860.  Two  possible  solutions  presented 
themselves,  one  being  to  carry  it  underground 
through  tunnels,  and  the  other  to  carry  it  over 
elevated  structures.  The  former  met  with  more 
favor  at  the  outset,  but  the  first  underground 
project  undertaken  was  speedily  abandoned. 
Considerable  ridicule  was  expended  upon  the 
other  idea,  but  in  spite  of  it  an  elevated  rail- 
way, with  a  single  track,  was  built  from  Battery- 
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place  through  Greenwich  street  and  Ninth  ave- 
nue to  30th  street  in  1866  and  1867,  and 
opened  to  travel  on  2  July  1867.  It  was  oper- 
ated by  means  of  a  cable  for  a  short  time,  when 
steam  locomotives  were  substituted  as  motive 
power.  It  did  not  gain  popularity  as  an  aid  to 
local  travel,  and  its  lack  of  success  caused  it  to 
pass  into  the  hands  of  the  sheriff  in  foreclosure 
proceedings,  and  it  was  sold  for  the  benefit  of 
creditors  in  1871. 

The  West  Side  (Patented)  Elevated  Railroad 
I  Company,  as  the  corporation  which  built  and  op- 
j  erated  this  pioneer  elevated  line  was  named,  was 
'  succeeded  by  the  New  York  Elevated  Rail- 
road Company,  organized  3  Jan.  1872,  under  a 
,  charter  granted  by  the  State  legislature  the 
year  before.  A  few  months  later,  on  17  June, 
the  Gilbert  Elevated  Railroad  Company,  which 
obtained  a  charter  earlier  in  that  year,  was 
organized  to  build  a  line  projected  by  Dr.  Rufus 
H.  Gilbert,  and  which  was  planned  to  be  a 
pneumatic  tube  railway,  suspended  from  lofty 
arches.  For  some  reason  the  pneumatic  tube 
idea  was  abandoned,  sustaining  at  first  a  modi- 
fication which,  by  cutting  off  the  upper  half 
of  the  tube,  made  it  a  mere  trough  wherein  the 
cars  were  to  run,  and  it  was  decided  to  build 
a  simple  elevated  railway.  Meanwhile  there 
had  been  not  onljr  lack  of  encouragement  for 
this  sort  of  enterprise,  the  West  Side  experiment 
not  having  succeeded  yet  in  overcoming  popular 
prejudice,  but  there  was  antagonism  on  the  part 
of  property  owners  who  would  be  affected  by 
the  construction  of  such  railways,  and  there 
was  friction  also  between  the  two  existing 
companies.  Litigation  assisted  to  complicate 
and  delay  matters. 

This  was  the  condition  of  affairs  when,  in 
187s,  the  State  legislature  passed  what  is  known 
as  the  Husted  Act,  which  provided  for  a  com- 
mission to  decide  as  to  the  necessity  for  an 
elevated  railway  system  in  New  York  city,  and 
to  determine  proper  routes.  Under  this  act  a 
commission  was  appointed  by  the  mayor  of  the 
city  on  i  July  1875,  and  after  a  number  of 
hearings  given  to  all  who  favored  or  opposed 
such  a  system  the  decision  arrived  at  was  a 
favorable  one.  The  commissioners  announced 
on  II  December  that  their  work  was  ended,  the 
routes  which  they  selected  being  four  in  num- 
ber and  including  respectively  Ninth,  Sixth, 
Third  and  Second  avenues.  The  work  of  build- 
ing the  lines  was  assigned  to  the  two  companies 
then  existing,  and  both  companies  entered  at 
once  upon  active  construction  and  into  equally 
active  _  litigation,  while  each  was  under  the 
necessity  of  defending  the  constitutionality  of 
its  charter  against  the  attack  of  citizens,  who 
were  determinedly  opposed  to  both.  The  New 
York  Elevated  had  extended  its  line  from  the 
South  Ferry  to  6ist  street  and  Ninth  avenue  in 
1876,  and  had  opened  it  for  travel  to  sgth 
street  About  this  time  the  enterprise  enlisted 
the  interest  of  Cyrus  W.  Field,  who  secured  a 
controlling  interest  in  the  company  in  the  spring 
of  1877.  The  same  vigor  and  determination 
that  marked  his  connection  with  the  first  At- 
lantic Telegraph  Cable  was  displayed  here,  and 
much  of  the  credit  for  the  eventual  success 
which  attended  the  new  departure  in  urban  pas- 
senger traffic  was  accorded  to  him. 

Riyalry  between  the  two  existing  companies 
had  created  much  business  for  the  courts  m  the 


meantime;  the  constitutionality  of  tfieir  char- 
ters was  questioned;  and  there  were  injunctions 
and  counter-injunctions.  The  Court  of  Ap- 
peals finally  was  asked  to  pass  upon  the  consti- 
tutionality of  the  charters,  and  it  sustained  them 
both  by  a  decision  which  was  unanimous.  All 
injunctions  were  dissolved  and  work  was  pushed 
forward,  not  only  on  the  pioneer  West  Side  line, 
but  also  upon  the  Sixth  avenue  line,  which  had 
passed  from  Dr.  Gilbert's  control  and  was  known 
now  as  the  Metropolitan  Elevated  Road.  This 
line,  extending  from  Rector  street  to  S9th  street, 
was  opened  5  June  1878.  During  1879  the  New 
York  Elevated  opened  its  West  Side  line  to  83d 
street  and  constructed  its  Third  avenue  line 
which  was  opened  to  129th  street  the  same  year. 
By  this  time  the  new  means  of  travel  within  the 
city  had  commended  itself  to  popular  favor  to 
such  a  degree  that  the  permanency  of  the  en- 
terprise was  assured.  The  Manhattan  Elevated 
Railway  Company,  organized  under  a  Rapid 
Transit  Act,  passed  in  1875,  and  chartered  on 
29  December  of  that  year,  took  a  lease  of  the 
roads  owned  by  both  the  New  York  Elevated 
and  the  Metropolitan,  the  lease  dating  from 
I  Feb.  1879.  From  that  time  the  entire  elevated 
system  of  New  York  city,  of  course  not  in- 
cluding the  Brooklyn  system,  has  been  known 
as  the  Manhattan  Elevated  Railway.  In  1880 
the  Ninth  avenue  line  was  opened  to  iSSth  street ; 
a  spur  from  Chatham  Square  created  an  addi- 
tiotial  terminus  for  the  Third  avenue  line  at 
City  Hall ;  a  branch  of  the  same  line  at  34th 
street  afforded  connection  with  the  Second  ave- 
nue line,  which  it  crosses  below  grade,  and  gave 
access  to  the  Long  Island  City  Ferry  from  both 
lines;  and  a  branch  from  the  Third  avenue  line 
at  42d  street  connected  with  the  Grand  Central 
Railway  Station. 

Financial  difficulties,  which  had  repeatedly 
beset  the  companies  which  had  undertaken  the 
development  of  this  already  gigantic  project 
were  of  such  magnitude  in  1881  that  the  Man- 
hattan went  into  the  hands  of  receivers  on 
14  July.  After  the  difficulties  had  been  straight- 
ened out  and  a  reorganization  of  the  company 
had  been  effected,  each  year  was  marked  by  ex- 
tension and  improvement  of  the  service  until 
the  system  became  what  it  is  in  this  year,  1904, 
an  elevated  railway  consisting  of  four  main 
lines  with  branches,  its  total  trackage  being 
117.14  miles,  divided  as  follows:  Main  lines 
and  branches,  two  tracks  (each  37.68  miles), 
75.36  miles ;  third  track,  used  for  express  trains, 
15.19  miles;  sidings,  26.59  miles.  The  southern 
terminus  of  all  the  lines  is  at  South  Ferry.  The 
Sixth  and  Ninth  avenue  lines  run  through  Bat- 
tery Park  to  Greenwich  street,  diverging  at 
Morris  street,  whence  the  Sixth  avenue  line  ex- 
tends through  Church  street  to  Murray  street, 
through  which  it  reaches  West  Broadway;  it 
traverses  this  thoroughfare  to  3d  street,  passes 
through  3d  street  to  Sixth  avenue,  which  it  fol- 
lows to  its  terminus  at  S9th  street,  the  station 
being  at  s8th.  A  branch  running  westvvard 
through  S3d  street  connects  it  with  the  Ninth 
avenue  line.  From  Morris  street  the  Ninth  ave- 
nue line  runs  through  Greenwich  street  to 
Ninth  avenue  and  through  that  avenue  to  iioth 
street,  where  a  double  curve  on  a  very  high 
structure  carries  it  into  Eighth  avenue,  which  it 
follows  to  the  terminus  at  155th  street.  The 
Second  and  Third  avenue  lines  are  one  from 


Digitized  by 


Google 


RAILWAYS 


South  Ferry  to  Chatham  square.  After  leav- 
ing the  ferry  they  make  a  sharp  turn  into  Front 
street;  thence  through  Coenties  slip  and  Han- 
over square  they  enter  Pearl  street,  which  they 
follow  to  and  through  the  New  Bowery  to 
Chatham  square.  They  diverge  here,  the  Third 
avenue  line  continuing  through  the  Bowery 
and  Third  avenue  to  the  Harlem  River.  At  34th 
street  passengers  desiring  to  reach  the  Long 
Island  Ferry  transfer  to  a  "  shuttle  "  train ;  and 
at  42d  street  another  "  shuttle "  train  conveys 
transfer  passengers  to  the  Grand  Central  sta- 
tion. Trains  from  City  Hall  follow  the  same 
line,  and  passengers  are  transferred  at  Chatham 
square  to  the  Second  avenue  line  if  they  de- 
sire it,  as  well  as  at  the  two  other  transfer 
stations  mentioned.  From  129th  street  at  the 
Harlem  River  the  Third  avenue  line  continues 
northward,  crossing  the  river  by  a  fine  bridge, 
open  also  to  foot  passengers.  North  of  the  river 
tlie_  line  runs  over  a  private  right  of  way  to 
Third  avenue  at  East  148th  street,  whence  it 
follows  the  avenue  to  Pelham  avenue  in  Ford- 
ham,  opposite  the  entrance  to  St.  John's  Col- 
lege. Pelham  avenue  is  practically  the  end  of 
the  line,  but  from  this  point  there  is  an  exten- 
sion to  the  Botanical  Gardens  in  Bronx  Park, 
about  a  half  mile  farther  north.  The  Second 
avenue  line,  after  leaving  Chatham  square, 
passes  through  Division,  Allen  and  East  23d 
streets  to  Second  avenue,  through  which  it  con- 
tinues to  the  terminus  at  129th  street  and  the 
Harlem  River,  where  passengers  going  further 
north  transfer  to  the  Tnird  avenue  line.  Trans- 
fers are  made  at  34th  street  to  either  the  Long 
Island  Ferry  or  the  Third  avenue  line  via  the 
branch  operated  on  that  street.  Down-town 
passengers  on  either  the  East  or  West  Side  are 
transferred  at  South  Ferry  to  up-town  trains 
on  the  other  side.  There  is  also  a  system  of 
transfers  to  the  surface  lines  at  various  points, 
the  transfer  costing  the  passenger  three  cents 
extra. 

Until  1901  steam  locomotives  were  relied 
upon  entirely  for  motive  power.  The  matter  of 
substituting  electricity  began  to  be  agitated  in 
1885.  The  first  experiments  were  made  with  a 
motor  invented  by  Leo  Daft  which  was  kept 
in  service  intermittently  on  the  Ninth  avenue 
line,  between  14th  and  50th  streets,  from  27  Aug. 
1885,  until  19  October,  when  a  series  of  care- 
fully recorded  daily  runs  was  made,  con- 
tinuing, except  on  Sundays  and  election 
day,  until  December  22.  The  object  of  this 
series  of  runs  was  to  ascertain  measure- 
ment of  coal  consumed,  etc.  The  Daft  mo- 
tor derived  its  power  from  an  insulated 
third  rail.  It  did  not  commend  itself  to  the 
management  of  the  road,  and  the  inventor  was 
unable  to  make  such  improvement  in  it  as  to 
secure  its  adoption.  During  the  latter  part  of 
1886  F.  J.  Springer  operated  an  electric  car 
successfully  on  the  34th  street  branch;  and  in 
1893  an  electric  locomotive  designed  by  J.  B. 
Enty  which  was  operated  by  current  derived 
from  storage  battery,  or  from  a  third  rail,  as 
might  be  found  necessary,  was  tried  on  the 
same  branch  with  excellent  results,  but  neither 
of  these  inventions  was  regarded  as  wholly 
satisfactory.  While  New  York  led  in  adopting 
elevated  railways,  it  permitted  Liverpool,  an 
English  city,  to  be  the  first  in  adopting  electricity 
as  motive  power,  the  Liverpool  Overhead  Rail- 


way, completed  in  1893,  adopting  it  at  the  outset 
In  the  same  year  ti\e  Intermural  Railway,  a 
feature  of  the  Columbian  Exposition  at  Chicago, 
made  successful  use  of  electricity  in  the  opera- 
tion of  its  cars.  It  was  not  until  the  spring  of 
1899  that  the  Manhattan  Railway  decided  to 
use  electricity,  and  the  change  from  steam  as 
motive  power  was  made  gradually,  the  first 
trains  operated  by  electricity  being  run  over  the 
Third  avenue  line  in  1901.  It  had  already 
come  into  use  on  the  elevated  railways  in  Brook- 
lyn. The  number  of  passengers  carried  over  the 
System  at  the  present  time  aggregates  far  in 
excess  of  255,000,000  yearly,  and  the  daily  aver- 
age exceeds  700,000.  The  system  is  under  lease 
to  a  corporation  named  the  Interborough  Rail- 
way Company,  chartered  May  6,  1902. 

Brooklyn,  which  is  now  one  of  the  boroughs 
of  New  York  city,  has  an  extensive  elevated 
railway  system  which,  like  that  in  Manhattan 
and  the  Bronx,  as  the  two  boroughs  comprised 
within  the  former  limits  of  New  York  are  called, 
has  grown  out  of  independent  enterprises  which 
finally  consolidated.  The  first  company  was 
chartered  26  May  1874,  under  the  somewhat 
peculiar  name  of  the  Brooklyn  Elevated  Silent- 
Safety  Railway,  afterward  changed  to  the  Brook- 
lyn Elevated  Railway.  It  encountered  vicissi- 
tudes, chiefly  financial,  and  was  reorganized  29 
May  1884.  Other  companies  were  chartered 
prior  to  the  date  last  mentioned,  and  several 
later.  The  Brooklyn  Union  Elevated  Railroad 
was  chartered  30  Jan.  1899,  to  take  over  the 
properties  of  the  Brookl)m  Elevated,  the  Union 
Elevated,  and  the  Seaside  and  Brookljrn  Bridge 
Elevated  railroads.  On  7  July,  in  the  same  year, 
the  Kingis  County  Elevated  Railroad  was  char- 
tered to  succeed  an  earlier  company  of  similar 
name.  This  company  was  reorganized  in  July 
1899,  absorbing  the  Fulton  Elevated  Railway. 
Early  in  May  1900  this  company  acquired  the 
Sea  View  Railroad,  and  subsequently  it  and  its 
acquisitions  were  merged  in  the  Brooklyn 
Union  Railroad,  which  is,  at  the  present  time, 
a  part  of  the  entire  system  of  elevated  and  sur- 
face lines  operated  by  the  Brooklyn  Rapid 
Transit  Corporation.  The  first  elevated  line  in 
Brooklyn  was  opened  in  May  1885.  At  the 
present  time  the  various  lines  comprised  in  the 
S3rstem  have  termini  at  Fulton  Ferry,  the  New 
York  and  Brooklyn  Bridge,  the  Broadway 
Ferry,  the  Williamsburgh  Bridge,  Ridge- 
wood,  East  New  York,  Woodhaven  (where 
trains  follow  the  New  York  and  Rock- 
away  Beach  Railroad  to  Rockaway),  and  at 
65th  Street,  Bay  Ridge.  All  trains  to  and 
from  the  bridge  either  traverse  the  full  length  of 
the  bridge  to  New  York,  or  transfer  there  to 
the  bridge  trains,  which  were  operated  formerly 
by  the  bridge  authorities.  The  same  conditions 
exist  in  regard  to  trains  arriving  at  or  leaving 
the  Williamsburgh  bridge,  except  that  the  au- 
thorities have  not  undertaken  at  any  time  the 
operation  of  the  railways  on  that  structure. 
The  total  length  of  all  the  elevated  lines  in 
Brooklyn  is  28.70  miles,  with  a  total  trackage 
of  67.82  miles.  Electricity  was  introduced  as 
motive  power  in  July  1900. 

Chicago  opened  its  first  elevated  railway  in 
October  1893,  the  pioneer  company  being  the 
Lake  Street  Elevated  Railway,  chartered  34 
Aug.  1892.    Other  companies  were  subsequently 
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organized,  and  there  has  been  here,  as  in  New 
York  and  Brooklyn,  a  series  of  reorganizations 
and  consolidations  which  have  given  to  the  city 
a  large  and  convenient  system.  It  is  oper- 
ated by  electricity. 

Boston  also  has  a  fine  system,  which  from 
its  opening  has  been  operated  by  electricity. 
Tlie  building  of  an  elevated  railway  system  was 
discussed  in  Boston  as  early  as  1876,  but  pop- 
ular opposition  and  business  interests  combined 
successfully  for  years  to  defeat  any  action  by 
the  State  legislature,  which  alone  was  competent 
to  give  the  necessary  authority.  The  Boston 
Elevated  Railway  Company  obtained  a  charter, 
finally,  in  1894,  and  the  road,  which  was  opened 
10  Jlme  1901,  was  constructed  in  a  little  over 
^wo  years.  Its  total  length  is  about  six  and 
nwo-thirds  miles,  and  the  total  trackage,  in- 
:luding  sidings,  is  something  over  16  miles. 

The  elevated  railway  in  Liverpool,  England, 
to  which  reference  has  been  made  previously, 
tras  completed  in  1893,  and  was  the  first  in  the 
nrorld  to  use  electricity  as  motive  power. 

All  of  the  elevated  railway  systems  men- 
tioned thus  far  are  similar  to  the  ordinary 
railways,  the  tracks  being  constructed  upon  the 
same  principle,  but  with  somewhat  lighter  rails, 
»nd  carrying  lighter  rolling  stock.  Their  dis- 
tinctive character  is  derived  from  the  fact  that 
they  are  carried  upon  structures  of  iron  or  steel, 
which  practically  are  bridges  or  viaducts.  The' 
proposition  to  improve  them  by  the  introduction 
of  a  monorail  system  has  occupied  the  attention 
of  inventors  and  railway  men  for  many  years. 
The  Meigs  single  rail  system  was  one  of  the 
earliest  to  attract  general  attention,  and  Joe  V. 
Meigs,  its  inventor,  had  the  backing  of  such 
men  as  the  late  Gen.  Benjamin  F.  Butler  in  his 
efforts  to  have  it  approved  by  the  Massachusetts 
legislature  and  adopted  by  the  Boston  street  rail- 
way companies.  During  the  winter  of  1879-80  a 
large  and  successful  working  model  was  exhib- 
ited to  the  public  in  a  large  loft,  with  no  charge 
for  admission ;  and  in  1886  an  experimental  rail- 
way about  one  quarter  of  a  mile  in  length  was 
erected  in  East  Cambridge,  with  curves,  switches, 
etc.,  the  operation  of  the  system  as  shown 
thereby  being  quite  satisfactorjr  to  a  large  pro- 
^rtion  of  the  many  people  invited  to  ride  upon 
It.  Nevertheless  it  failed  to  commend  itself 
fully,  and  was  not  considered  when  Boston 
finally  was  ready  for  elevated  railways.  The 
system,  as  Mr.  Meigs  once  explained  it,  consists 
of  turning  the  ordinary  double-rail  track  up  on 
its  edge.  Horizontally  revolving  wheels,  in 
contact  with  the  sides  of  the  upper  rail,  or 
stringer,  furnish  the  motion,  while  the  car  is 
supported  upon  rails  placed  on  each  side  of  the 
lower  stringer  by  wheels  having  a  groove  of  45°, 
giving  the  wheel  contact  with  both  the  top  a«d 
side  of  the  rail  as  it  revolves  upon  an  axle 
placed  at  an  angle  of  45°.  The  running  gear,  it 
'S  thus  shown,  bestrides  the  track,  and  one  of 
the  advantages  claimed  for  the  system  is  that 
if  the  supporting  wheels  should  give  way  in 
part  or  altogether  the  car  would  remain  upright 
upon  the  track. 

Eugen  Langen's  monorail  system,  the  main 
feature  of  which  is  the  suspension  of  the  cars 
beneath  the  running  gear,  has  been  in  experi- 
mental operation  since  1900,  on  a  line  from  Bar- 
men to  Elberfeld,  Germany.  This  line  is  8.24 
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miles  long,  with  18  stations.  It  is  operated 
electrically,  and  the  consumption  of  electric 
power  is  relatively  small,  while  high  speed  is 
quickly  attained.  On  this  railroad  the  cars  are 
so  suspended  that  even  in  case  of  a  mishap  to 
the  carriers  they  cannot  fall. 

Howard  Hansel  Tunis  is  the  inventor  of  a 
monorail  system  adopted  for  a  line  in  course  of 
construction  during  1904,  the  termini  of  which 
will  be  Baltimore  and  Washington,  D.  C.  It  will 
Be  operated  by  electricity,  and  the  current 
will  be  derived  from  an  overhead  trolley  which 
will  assist  al^  in  holding  the  cars  upright  as 
they  travel  over  a  single  rail,  laid  upon  the 
ground  as  in  ordinary  railroad  building.  The 
line  will  be  an  experimental  one  to  the  extent 
that  upon  its  success  will  depend  the  building  of 
similar  lines  in  all  directions  from  Baltimore 
and  Washington. 

Edward  S.  Farrow, 
Consulting  Railroad  and  Mining  Engineer. 

Railways,  High  Speed.  By  'high  speed 
railways*  is  meant  those  on  which  it  is  at- 
tempted to  obtain  speeds  considerably  in  excess 
of  those  customary  with  the  best  equipped 
express  trains.  There  has  been  a  gradual  in- 
crease in  the  speed  of  all  railway  trains  with 
the  development  of  the  art  The  roadbed  and 
the  track  have  been  improved  and  made  heavier, 
cars  have  been  made  stronger,  the  running  gear 
has  undergone  marked  changes,  and  the  loco- 
motive has  been  made  heavier  and  more  power- 
ful, all  of  which  have  contributed  to  the  greater 
speeds  now  common.  But  the  changes  have 
been  g^'adual.  There  has  been  no  sudden  in- 
crease which  in  the  limited  meaning  of 
this  expression  could  properly  be  called  high 
speed  operation.  Except  m  a  few  notable  in- 
stances, attempts  to  secure_  high  speeds  have 
been  merely  isolated  experiments  in  which  a 
train  has  been  run  at  an  exceptionally  high 
velocity,  which,  however,  was  maintained  for 
a  short  time  only. 

Such  tests  have  not  been  productive  of  any 
change  in  operative  methods,  though  they  have 
shown  that  a  train  would  run  safely  on  a  good 
track  at  speeds  considerably  above  those  cus- 
tomary, and  they  indicated  that  the  power 
required  was  less  than  had  been  supposed.  In 
such  tests  the  locomotive  is  limited  by  the 
steaming  capacity  of  its  boiler,  which  in  our 
present  designs  is  not  great  enough  to  supply 
the  heavy  demands  made  by  the  engine.  This 
is  the  difficulty  _  standing  in  the  way  of  any 
great  decrease  in  the  speed  of  steam-drawn 
trains.  It  is  known  that  the  track  and  the  carii 
will  stand  the  strain  and  the  engine  can  safely 
make  the  necessary  number  of  revolutions  per 
minute,  but  for  this  it  requires  _  more  steam 
than  the  boiler  can  supply  and  it  is  difficult,_if 
not  impossible,  to  increase  the  boiler  capacity 
to  any  extent. 

This  limiting  factor  is  not  present  in  an 
electrically  operated  train  and  the  possibility  of 
thus  obtaining  a  greatly  increased  speed  was 
recognized  as  soon  as  the  success  of  the  elec- 
trically operated  street  car  had  been  demon- 
strated. In  this  case  the  supply  of  power  is 
limited  only  by  the  power  of  the  station,  which 
can  be  increased  indefinitely,  and  by  the  current 
which  can  be  collected  from  the  working  con- 
ductors.    The   speed   then   depends   upon   th« 
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size  of  the  motors  and  the  track  construction. 
A  number  of  attempts  have  been  made  to  see 
what  could  be  done  in  this  direction  in  some 
peculiar  track  construction  being  resorted  to. 
It  will,  however,  be  sufficient  to  take  up  the 
first  and  the  last  instances. 

About  1866,  a  company  known  as  the  Electro- 
Automatic  Railway  Company,  was  organized  in 
Baltimore,  Md.,  to  develop  a  high  speed  auto- 
matic parcel  express  between  large  cities.  An 
'experimental  track,  circular  in  shape  and  about 
two  miles  in  circumference,  was  constructed  at 
Laurel,  Md.  The  gauge  was  28  inches,  the 
weight  of  rails  16  pounds  to  the  yard.  Wooden 
guard  rails  were  laid  alongside  the  running  rails 
and  a  vertical  framework  on  both  sides  of  the 
track  supported  by  means  of  a  wooden  stringer 
a  light  third  rail,  head  down,  over  the  centre 
of  the  track.  This  served  as  the  working  con- 
ductor and  it  was  thought  would  hold  the  car 
on  the  track.  In  this  latter  duty  it  failed,  and  the 
whole  track  construction  was  found  to  be  far 
too  light  for  the  purpose  for  which  it  was  in- 
tended. Current  was  returned  through  the  track 
rails. 

The  car  was  a  steel  box,  16  feet  long,  24 
inches  high  and  30  inches  wide,  with  pyramidal 
ends.  It  was  mounted  on  three  axles  with  28 
inch  wheels,  and  on  each  axle  was  placed  a  20 
horse-power  direct  current  motor.  Later  the- 
central  motor  was  taken  off.  The  car  weighed 
complete,  three  tons,  and  the  motors  were  de- 
signed for  a  speed  of  3,000  revolutions  per 
minute,  which  would  give  a  car  speed  of  250 
miles  per  hour. 

The  road  was  tested  in  the  fall  of  1889. 
Speeds  up  to  115  miles  per  hour  were  obtained, 
but  it  was  found  impossible  to  keep  the  car 
on  the  track  when  moving  at  high  velocities. 
On  the  last  test  it  left  the  track  when  moving 
with  a  speed  of  115  miles  per  hour,  wrecking 
the  car  and  1,000  feet  of  the  track.  With  a 
track  at  all  suited  to  the  work,  the  car  could 
have  maintained  a  speed  of  120  miles  per  hour 
indefinitely.  The  engineer  in  charge  of  the  test 
advised  building  a  heavier  track  and  car,  but  as 
the  necessary  money  was  not  available  the  work 
■was  stopped. 

The  tests,  while  not  giving  much  data,  served 
to  show  that  the  train  resistance  formulae  then 
in  use  were  not  applicable  to  high  speeds.  For 
fuller  information,  consult  report  of  'High 
Speed  Electric  Railway  Work,'  by  O.  T.  Crosby; 
Transactions  of  the  American  Institute  of  Elec- 
trical Enginews  (Vol.  VIII.,  1890-1). 

The  latest  tests  of  importance  are  those 
begun  in  1901  on  a  14  mile  stretch  of  track 
between  Marienfeld  and  Zossen,  near  Berlin, 
Germany.  The  road  is  nearly  straight,  with 
slight  grades.  The  track  was  first  laid  with 
70  pound  rails  on  iron  ties,  but  this  proved 
unable  to  stand  high  speeds  and  was  relaid  with 
92  pound  rails  on  iron  chairs,  spiked  to  wooden 
ties.  The  old  rails  were  laid  as  guard  rails  on 
the  inside,  but  from  later  tests  this  precaution 
seems  to  have  been  unnecessary.  The  track  is 
ballasted  with  broken  basalt.  Over  this  track 
a  car  mounted  on  two  three-wheel  trucks,  each 
truck  equipped  with  two  250  horse-power  three- 
phase  motors,  was  run  at  various  times  at  in- 
creasing speeds  until  on  6  Oct.  1903,  a  speed  of 
126  miles  per  hour  was  reached.  Later  in  the 
month  higher  speeds,  in  one  case  a  little  over  130 


miles  per  hour,  were  reached,  but  unofficially. 
The  car  carried  a  number  of  observers  and  ran 
quite  smoothly.  The  curve  was  taken  at  a 
somewhat  reduced  speed.  During  the  fastest 
runs  about  1,000  horse-power  was  developed  by 
the  four  motors. 

The  car  weighed  about  100  tons.  The 
motors  are  supplied  with  current  at  from  1,150 
to  1,850  volts  from  transformers  on  the  car, 
which  reduce  the  line  voltage  from  14,000. 
Current  was  collected  from  three  line  wires  by 
means  of  two  sets  of  bow  contacts.  The  com- 
plete data  and  computed  results  of  these  tests 
have  not  yet  been  made  public  (March  1904), 
but  the  success  of  the  experiments  has  induced 
a  number  of  German  steam  railroads  to  plan 
for  higher  speeds  on  their  existing  tracks.  In 
the  United  States,  the  New  York  Central  Rail- 
way, acting  with  the  General  Electric  Company, 
is  planning  to  carry  out  a  similar  investigation, 
and  will,  if  possible,  exceed  the  'German  speeds. 
The  German  tests  demonstrated  the  safety  of 
trains  at  125  miles  per  hour  on  a  straight  well- 
laid  track  and  showed  that  the  requisite  power 
could  be  collected  without  difficulty.  It  is  evi- 
dent that  such  speeds  can  be  allowed  only  on 
a  road  having  no  grade  crossings,  and  a  change 
in  signajing  methods  will  be  necessary  to  enable 
the  engineer  to  bring  his  train  under  control 
within  the  block.  The  probable  financial  success 
of  such  high  speed  lines  may  properly  be  ques- 
tioned. No  doubt  they  would  carry  much,  if  not 
all,  of  the  long  distance  traffic.  For  short  dis- 
tances they  are  not  feasible.  They  will  be 
expensive  to  operate  and  will  probably  not 
greatly  increase  the  present  traffic.  However, 
the  tendency  is  toward  higher  speeds  and  even- 
tually the  public  demand  will  bring  it  about. 
Wm.  Hand  Browne,  Jr., 
'Electrical  Review,^  New  York. 

Railways,  Inclined  and  Mountain.  In- 
clined and  mountain  railways  are  similar  in 
their  object  —  the  ascension  of  heights  by  rail- 
way carriages;  but  the  term,  *mclined  railway,* 
is  commonly  applied  to  a  line  of  rails  and  cars 
supported  on  or  against  the  steep  side  of  an 
elevation,  and  used  to  carry  passengers  and  also 
live  stocK  and  vehicles  to  and  from  the  top  of 
the  elevation.  Such  are  the  inclined  railways 
on  the  south  side  of  the  Monongahela  River  at 
Pittsburg,  and  on  the  New  Jersey  side  of  the 
Hudson  River,  opposite  New  York.  The  in- 
clined railway  is  one  of  the  devices  for  facilitat- 
ing travel  in  and  about  cities,  and  bears  about 
the  same  relation  to  a  mountain  railway  that  a 
ferry-boat  does  to  a  coastwise  steamship.  It  can 
be  propelled  by  cable,  with  steam  as  the  motive 
power,  or  by  electricity.  The  use  of  the  in- 
clined railway  is  not  as  general  as  might  be 
expected,  considering  the  extensive  tracts  of 
land  in  the  vicinity  of  New  York  and  other 
cities  which  the  inclined  railway  would  make 
readily   accessible. 

The  mountain  railway  is  of  American  origin, 
but  other  countries  quickly  adopted  a  means  so 
obviously  useful  in  making  mountain  travel  com- 
paratively safe  and  comfortable  for  traveler  and 
tourist.  The  first  mountain  railway  was  opened 
at  Mauch  Chunk,  Pa.,  in  May  1827.  It  was 
first  used  to  draw  coals  from  the  mines  to  the 
Lehigh  River,  the  cars  descending  by  gravity, 
and  being  returned  by  mules.  A  stationary  en- 
gine on  the  summit  has  taken  the  place  of  the 
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mules,  and  the  train  is  now  used  only  by  tourists. 
The  Mount  Washington  Railway,  in  the  White 
Mountains,  N.  H.,  opened  in  i8^,  is  very  steep, 
and  has  a  grade  in  places  of  one  foot  in  three. 
The  track  is  of  three  rails,  bolted  to  a  heavy 
timber  trestle,  the  cogwheel  which  draws  the 
train  running  up  the  centre  rail.  The  seats  are 
suspended  so  as  to  swing  horizontally.  The  Otis 
Elevating  Railway,  in  the  Catskills,  has  an  in- 
cline 7,000  feet  in  length  with  a  rise  of  1,000 
feet. 

In  the  Western  United  States,  also,  are  some 
celebrated  mountain  railways,  including  the  road 
from  Manitou  to  the  summit  of  Pike's  Peak, 
Colo.,  ei^ht  miles  long,  and  ascending  14,146  feet 
The  aerial  railway  over  the  Chilkoot  Pass  to 
Lake  Linderman,  Alaska,  completed  early  in 
1898,  shortened  the  time  from  tidewater  to  the 
headwaters  of  the  Yukon  River  from  a  month  to 
a  day,  and  greatly  reduced  the  hardships  of  a 
journey  to  the  mmes. 

Switzerland  presents  some  fine  examples  of 
mountain  railways.  The  electric  railway  to  the 
summit  of  the  Jungfrau  (13,670  feet),  con- 
structed in  1903  and  1904,  is  a  triumph  of  modern 
engineering.  The  greater  part  of  the  way  is 
underground,  and  galleries  are  cut  at  each  sta- 
tion to  allow  passengers  to  obtain  views  of  the 
magnificent  scenery.  The  average  gradient  is 
17  per  cent,  the  maximum  being  25  per  cent 
The  gauge  of  the  track  is  39  inches,  the  weight  of 
the  rails  is  42  pounds  per  yard,  and  these  are 
bonded  and  cross-bonded.  The  sleepers  are  oi 
steel  of  the  usual  continental  type,  and  the  rails 
are  fixed  by  means  of  bolts  and  clamps.  The 
journey  to  the  top  occupies  about  one  hour  and 
forty  minutes,  which  enables  the  passengers  to 
accustom  themselves  to  the  altered  conditions 
of  the  atmosphere.  At  the  terminus  station  the 
passenger  may  ascend  to  the  summit  of  the  great 
mountain,  with  its  dazzling  shroud  of  eternal 
snow,  either  by  a  lift  242  feet  high,  or  by  a 
winding  staircase  on  the  outside. 

Another  interesting  mountain  railway  is  that 
which  circles  Mount  Etna  in  Sicily.  Twenty- 
two  miles  of  cutting  had  to  be  made  through 
lava  as  hard  as  granite,  and  the  line,  which  is 
only  70  miles  long,  required  four  years  to  com- 
plete. It  passes  through  a  flourishing  region  and 
also  scenes  of  former  havoc  by  volcanic  erup- 
tions, and  is  much  appreciated  by  tourists. 

Railwajrs,  Laws  Affecting.  See  Caskieb, 
Common. 

Railways,  Suspended.  See  Suspension 
Railways. 

Railways,  Underground.     See  Subways. 

Raimond,    ra'm6nd,    C.    E.     See    Pakkes, 

Elizabeth  Robins. 

Raitnondi,  ri-m6n'de,  Marco  Antonio 
(Markanton),  Italian  copper-plate  engraver:  b. 
Bologna  about  1488.  He  acquired  the  gold- 
smith's art  in  France  and  was  especially  suc- 
cessful in  niello,  but  finally  gave  all  his  attention 
to  engrraving  on  copper.  In  1505  he  went  to 
Venice  and  attracted  attention  by  his  copy  on 
metal  plate  of  Diirer's  'Life  of  the  Virgin.'  He 
was  later  attracted  to  Rome,  where  Raphael  soon 
selected  him  as  the  engraver  of  his  pictures. 
After  Raphael's  death  Giulio  Romano  commis- 
sioned him  to  make  plates  from  20  of  his  best 
paintings,  but  having  reproduced  some  licentious 
designs  of  that  artist,  Pope  Clement  VII.  or- 


dered the  plates  to  be  destroyed  by  the  public 
executioner  and  Raimondi  was  cast  into  prison. 
He  was  released  through  the  intercession  of  tbe 
sculptor  Bandinelli,  and  to  show  his  gratitude 
Raimondi  made  a  copy  in  line  engraving  of 
Bandinelli's  'Martyrdom  of  Saint  Lawrence.* 
Losing  his  property  in  the  sack  of  Rome  (1527) 
he  returned  to  Bologna  where' all  traces  of  him 
are  lost  The  value  of  his  engravings  after 
Raphael  lies  in  the  fact  that  they  were  executed 
under  that  artist's  eye,  and  were  many  of  them 
copies,  not  of  completed  pictures,  but  of  roug^ 
draughts  and  tentative  designs,  which  but  for 
these  copper-plate  reproductions  would  have  been 
lost  to  the  world.  Being  thus  brought  in  inti- 
mate relation  with  the  painter's  methods,  he 
became  the  best  interpreter  of  Raphael  in  black 
and  white,  and  no  engraver  has  so  completely 
entered  into  the  spirit  and  power  of  expression 
which  breathe  in  the  canvases  of  the  greatest 
Italian  painter.  His  best  engravings  after  Raph- 
ael include  *Adam  and  Eve' ;  *Gcd  Commands 
Noah  to  Build  the  Ark* ;  'The  Massacre  of  the 
Innocents' ;  'Mary  with  the  Dead  Christ* ;  *The 
Judgment  of  Paris' ;  'The  Three  Doctors  of  the 
Church.*  Consult:  Delaborde,  < Marc- Antoine 
Raimondi'    (1887). 

Raimund  de  Sabunde,  ri'moond  da  sa- 
boon'da,  scholastic  philosopher:  b.  Barcelona. 
In  1436  he  appears  at  Toulouse  as  a  teacher  of 
medicine,  philosophy,  and  theology,  and  he  la- 
bored especially  to  reconcile  the  apparent  con- 
tradictions between  nature  or  reason  and  the 
Bible;  an  undertaking  which  led  him  into  the 
realm  of  mysticism.  In  his  'Liber  Creaturarum 
seu  Thologix  Naturalis*  he  applied  this  prin- 
ciple so  as  practically  to  reconstruct  the  whole 
system  of  Church  doctrine.  He  and  his  system 
have  been  discussed  by  Matzke  (1846)  ;  Huttler 
(1851);  and  F.  Nitzsch  in  the  <Zeitschrift  fur 
historische  Theologie*    (1859). 

Rain,  water  dropping  through  the  atmo- 
sphere. A  mass  of  air  in  the  atmosphere  always 
contains  some  aqueous  vapor,  and  if  this  air 
is  cooled  below  a  certain  temperature,  called 
the  dew-point  (which  depends  on  the  amount 
of  vapor  present),  the  vapor  will  condense  into 
drops  of  water.  This  cooling  may  be  due  to 
radiation  of  heat  to  colder  regions,  or  to  mixture 
with  colder  masses  of  air._  When  air  rises  in  the 
atmosphere  to  colder  regions,  or  comes  in  con- 
tact with  a  cold  part  of  the  earth,  or  passes  from 
equatorial  to  polar  parts  of  the  earth,  its  mois- 
ture tends  to  condense  into  rain.  In  consider- 
ing the  probable  rainfall  of  a  place  we  are 
concerned  with  its  latitude,  its  elevation  above 
the  sea,  its  proximity  to  the  sea,  the  laws  af- 
fecting its  seasonable  variations,  the  prevailing 
winds,  and  the  configuration  of  the  surrounding 
surface.  Low  latitudes  have  in  general  a  heavy 
rainfall,  because  of  the  greater  evaporation  in 
tropical  regions,  and  the  consequent  formation 
of  rainwhen  the  cloudsdue  to  evaporation  get 
colder  in  the  higher  regions  of  the  atmosphere. 
Hence  also  winds  blowing  from  the  equator  are 
generally  moist,  and  winds  blowing  to  the  equator 
are  generally  dry.  _  The  presence  of  forests  tends 
to. increase  the  rainfall  (see  Meteorology),  and 
the  rain  further  encourages  vegetation.  The  in- 
fluence of  the  seasons  on  rainfall  is  pretty  regu- 
lar in  the  tropics.  Over  the  ocean  the  skies 
are  clear  where  the  trade-winds  are  blowing 
steadily,  and  heavy  rain  falls  by  day  in  the  zone 
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of  calms ;  on  land  there  is  a  regular  alternation 
of  dry  and  wet  seasons.  Toward  the  equator, 
where  there  is  a  considerable  interval  between 
the  two  passages  of  the  sun  across  the  zenith, 
there  are  two  rainy  seasons.  In  monsoon  regions, 
however,  the  alternation  of  dry  and  wet  seasons 
depends  on  the  winds.  Beyond  the  tropics  we 
have  variable  winds  and  variable  rainfall.  The 
following  table  gives  recent  figures  for  the  mean 
annual  rainfall  of  a  number  of  stations  in  va- 
rious parts  of  the  world : 


Inches 
Greytown       (Nicara- 
gua)      360 

Freetown     (Sierra 

Leone)    135.8 

Rangoon     99 

Balua    95.1 

Batum     93 

Rockingham    Bay 

(Queensland)    ...  00 

Colombo    88 

Attoria    (Oregon) . .  86.3 

Saigon    82.96 

Nagasaki    77.6 

Bergen  (Norway)   .  73 

Batavia     71.4 

Bombay    70.3 

Vera   Cruz    67.9 

Calcutta     65.6 

Tokyo  60.4 

Manila    55.2 

New   Orleans   55."  7 

St.      John's      (New- 
foundland)      52.9 

Brisbane    i''i^ 

Sydney     49.86 

Madras     48.69 

Havana    46.5 

guebec     46.07 

lasgow    45.4 

Halifax 

(Nova  Scotia)    ..  45.34 

New    York    44.76 

Auckland   43.6a 

St.    Louis    4°-^9 

Durban     39-48 

Montreal    39.28 

Bogota    39 

Pietermaritiburg    . .  38 

Chicago    37.57 

Kingston 

(Jamaica)     35.79 

Toronto    34.4 

Buenos  Ayres 34.  i 

Belfast   34 


Perth    (Australia) . . 
St   John 
(New  Brunswick) 

Otuwa   

Rome    

Berlin     

Liverpool     

Dublin    

Edinburgh     

Algiers     

Charlottetown     .... 

Melbourne 

Smyrna    

Cape  Town 

London     

San   Francisco   .... 

Vienna 

Nairn    

Bathurat    

Mexico  

Bloemfontein    

Moscow    

Upsala    

Lahore    

Adelaide    

Winnipeg 

Marseilles    

Paris     

St   Petersburg   . . . , 

Tobolsk    

Kimberley    

Irkutsk 

Denver  

Santiago  (CHiile)    . . 

Odessa    

Yakutsk   

Valparaiso    

Vladivostok   

North  Cape 

Regina    

Okhouk    

Yuma   (Arizona)    . . 

Cairo     

Walfisch  Bay  


Inches 
32 

31-75 

31.4 

30.6 

29.98 

29.01 

»!•♦ 
..28.32 

26.72 

26.71 

26.6 

25-63 

25.01 

's  . 
24.08 

23.42 

23.3 

23 

22.9 

21.29 

21. 1 

21. 1 

21 

20.25 

20.12 

20.08 

19.68 

18.8 

18.6 

18.26 

16.5 

14.9 

14.1 

14 

13.7 

13-5 

13.2 

10 

8.38 

7-5 

2.9 

1.34 

•3 


It  has  been  proven  that  rain  has  a  most  cleans- 
ing effect  on  the  atmosphere,  a  five  days'  rainfall 
in  London,  England,  having  carried  off  not  less 
than  3,738  tons  of  solid  impurities,  including 
267  tons  of  sulphate  of  ammonia,  and  2,000  tons 
of  soot  and  suspended  matters. 

Rain-birds,  various  birds  so  called  because 
of  their  observed  or  supposed  connection  with 
fains  or  the  foretelling  of  wet  weather.  The 
etickoos  seem  to  be  most  widely  credited  with 
foreknowledge  of  storms,  as  they  are  in  the 
habit  of  calling  most  noisily  at  such  times. 
Thus  the  yellow-billed  cuckoo  (see  Cuckoo)  is 
called  "rain-crow*  in  the  Southern  and  Western 
States.  Further  Southwest,  and  in  Mexico  and 
Central  America,  the  name  is  given  to  the  anis 
(q.v.)  ;  while  in  the  West  Indies  two  or  three 
other  cuckoos  are  so  termed.  These  are  fa- 
miliar species  of  the  genera  Saurothera,  Hyetor- 
ms,  and  Piaya,  the  last  named  extending  over 
most  of  the  Andean  region.  The  rainbird  of 
India  is  a  quail  (Coturnix  Coromandelica), 
which  recalls  one  of  the  names,  *wet-my-lip*  of 
the  American  eastern  quail;  and  that  of  the 
Malay  region  is  one  of  the  broadbills  (Cym- 
borynchtis) .    In  England  the  green  woodpecker 


is  called  "rain-bird" ;  and  in  the  Orkney  Islands 
one,  the  loons,  especially  the  red-necked,  is 
known  as  "rain-goose."  The  prophetic  power 
of  the  birds  is  exaggerated  in  popular  estima- 
tion; but  probably  they  do  somewhat  perceive 
a  coming  change  of  weather,  especially  of  in- 
creased moisture,  and  those,  like  the  above  men- 
tioned, which  are.  naturally  noisy,  do  then  call 
more  loudly  and  frequently  than  usual. 

Rain-^auge,  or  Pluviometer,  an  instru- 
ment which  measures  the  depth  of  the  rainfall 
at  any  place.  In  its  commonest  form  it  con- 
sists of  a  cylindric  vessel  closed  at  the  top  by  a 
funnel-shaped  lid,  through  a  hole  in  the  centre 
of  which  the  rain  falls.  A  narrow  glass  tube, 
rising  outside  the  vessel  from  near  the  bottom, 
shows  by  the  height  of  the  water  in  it  the 
height  of  the  water  in  the  vessel  itself  A  very 
simple  rain-gauge  consists  of  a  copper  funnel, 
the  are^  of  whose  opening  is  exactly  10  square 
inches.  This  funnel  allows  the  rain  to  pass  into 
a  bottle,  and  the  quantity  of  rain  caught  is  ascer- 
ained  by  multiplying  the  weight  in  ounces  by 
0.173,  which  gives  the  depth  in  inches.  As  a 
raiti-gauge  is  nearer  the  ground  it  is  found  to 
indicate  a  greater  rainfall.  _  This  is  partly  due 
to  the  cold  rain-drops  getting  larger  in  falling 
through  the  very  moist  air  near  the  ground,  and 
partly  to  the  greater  occurrence  of  eddies  about 
the  gauge  at  greater  heights.  Hence,  when  the 
rain»ll  at  two  places  is  to  be  compared,  the 
gauges  ought  to  be  similarly  situated.  A  rain- 
gauge  must  be  placed  in  as  open  a  position  as 
possible,  out  of  the  way  of  houses,  trees,  and 
similar  objects. 

Rain-making.  The  subject  of  rain-mak- 
ing, or  bringing  rain  from  the  clouds  in  a  season 
of  drought,  has  in  all  ages  been  of  the  greatest 
interest  to  humanity,  as  lack  of  rain  has  caused 
many  famines  and  the  loss  of  many  millions  of 
lives.  Attempts  have  been  made  to  bring  rain 
by  appeals  to  Divine  Providence  in  prayer  in 
Christian  countries,  while  the  ignorant  heathen 
practise  various  forms  of  fetishism,  and  even 
offer  up  human  sacrifices  with  the  same  object. 
Owing  to  the  large  extent  of  arid  lands  in  the 
United  States  the  question  of  bringing  about 
rain  by  scientific  processes  has  engaged  atten- 
tion for  many  years  past  It  was  noted  that 
forest  fires  have  often  been  followed  by  rain, 
and  in  1834  James  P.  Espy,  of  Pennsylvania, 
proposed  the  building  of  enormous  fires  in  the 
regions  where  rain  was  desired,  to  bring  about 
the  needed  showers.  This  was  regarded  as  im- 
practicable both  in  America  and  in  Australia 
where  it  was  also  suggested.  That  great  bat- 
tles, and  sometimes  lesser  ones,  attended  by 
cannonading,  were  occasionally  followed  by 
heavy  rainfalls  is  a  historic  fact,  and  this  gave 
origin  to  the  belief  that  explosions  similar  to 
those  of  artillery  might  bring  about  rain  in  a 
season  of  drought.  This  belief  did  not  appar- 
ently take  into  account  the  circumstance  that 
important  _  battles  are  usually  fought  in  tem- 
perate regions,  with  normal  rainfall,  and  where 
a  disturbance  of  the  atmosphere  mighty  easily 
bring  a  downpour  from  the  skies.  It  is  also 
averred  by  the  opponents  of  this  theory  that 
the  number  of  battles  followed  by  rain  has  been 
comparatively  small.  In  1891,  however,  Con- 
gr«6s  made  an  appropriation  for  a  series  of  ex- 
periments in  Texas,  which  were  conducted  by 
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G«n.  Dyrenforth  for  the  Department  of  Agri- 
culture. There  has  been  much  controversy  as 
to  the  effect  of  these  experiments  which  were 
conducted  on  the  theory  of  provoking  rain- 
fall by  concussion  caused  by  explosions,  giant 
powder  being  the  explosive  used.  Gen.  Dyren- 
forth claimed  that  the  experiments  were  en- 
tirely successful,  that  the  drops  sometimes  com- 
menced to  fall  within  12  seconds  after  the  initial 
explosion,  and  that  "the  concussions  from  ex- 
plosions exert  a  marked  and  practical  effect  upon 
the  atmospheric  conditions,  in  producing  or 
occasioning  rainfall,  probably  by  disturbing  the 
upper  currents."  On  the  other  hand.  Prof.  A.  H. 
Hazen,  basing  his  views  on  the  newspaper  re- 
ports of  the  experiments,  argued  that  there  was 
no  evidence  whatever  that  any  rainfall  had  been 
produced  by  the  explosions,  while  W.  K.  Curtis, 
M.D.,  who  was  wiUi  the  Dyrenforth  party,  sub- 
stantially confirmed  Prof.  Hazen's  view,  and 
declared  that  rain  fell  before  the  experiments 
bad  begun.  The  weight  of  evidence  was  gen- 
erally accepted  by  the  public  as  supporting  the 
views  of  Hazen  and  Curtis,  and  while  the  theory 
that  rain  frequently  follows  aerial  explosions  has 
not  been  abandoned,  no  serious  efforts  have  been 
made  to  follow  up  the  experiments  of  Gen. 
Dyrenforth.    See  Meteohology. 

Rain-tree,  a  leguminous  tree  (Pithecolo- 
bium  soman)  of  tropical  America,  now  largely 
planted  in  India  for  the  shade  it  furnishes,  and 
because  it  flourishes  in  barren  salt-impregnated 
soils,  as  well  as  for  its  sweet  pulpy  twisted  pods, 
whidi  are  greedily  eaten  by  cattle.  Another 
species  (F.  duke)  with  edible  pods  is  a  native 
of  Mexico,  but  has  been  introduced  into  the 
Philippine  Islands  and  also  into  India. 

Rainbow.  The  rainbow  is  the  best  known 
of  all  optical  meteorological  phenomena,  consist- 
ing of  a  colored  arch  formed  opposite  the  sun 
on  falling  raindrops,  and  visible  whenever  the 
necessary  conditions  of  a  passing;  shower  on  one 
side  and  a  clear  and  not  too  high  sun  on  the 
other  occur.  Two  bows  are  frequently  seen, 
each  exhibiting  the  full  spectrum  of  colors  from 
red  to  violet;  but  in  the  inner  or  primary  bow 
the  red  is  the  outer  edge  and  violet  the  inner, 
while  in  the  outer  or  secondary  bow  the  order 
is  reversed,  the  red  being  inside  and  the  violet 
on  the  exterior.  The  colors  are  always  arranged 
in  a  definite  order,  that  of  the  solar  spectrum, — 
namely,  red,  orange,  yellow,  green,  blue,  indigo, 
and  violet,  but  shade  imperceptibly  into  each 
other.  The  cause  of  this  breaking  up  of  the 
sunlight  into  its  constituent  colors  is  explained 
in  most  physical  and  meteorological  text-books, 
but  may  be  briefly  summarized  as  follows : 

For  the  primary  bow  (Fig.  i),  let  PQR  rep- 
resent the  section  of  a  raindrop,  and  SP  a  ray  of 
light  falling  on  it.  The  ray  enters  the  drop  at 
P,  meets  the  surface  again  at  R,  is  reflected 
to  Q,  where  it  leaves  the  drop  in  the  direction  of 
QE.  The  ray  is  refracted  or  bent  on  entering 
the  drop  at  P  and  ag^ain  on  emerging  at  Q  — 
the  amount  of  this  refraction  depending  on  the 
acuteness  of  the  angle  at  which  the  ray  meets 
the  surface.  Now  it  may  be  shown  that  there 
is  a  particular  point  P,  such  that  any  ray  from 
S  striking  the  surface  below  P  emerges  again 
above  Q,  and  any  ray  above  P  also  emerges 
above  Q  —  the  former  owing  to  the  more  acute 
angle  of  the  reflection,  and  the  latter  to  the 
Sweater  refraction  on  entering  and  leaving  the 


drop.  The  course  of  two  such  rays  is  shown 
by  the  dotted  lines  in  Fig.  i.  Q  is  thus  a  turn- 
ing-point in  the  emerging  rays,  and  near  it  a 


Fig.  I. 


very  large  number  of  rays  pass  out,  and  an  ob- 
server at  E  sees  a  bright  image  of  S  in  the 
direction  EQ.  This  statement  applies  to  any 
one  color  of  sunlight;  but,  as  the  refrangibility 
increases  from  red  to  violet,  the  latter  is  bent 
more  at  P  and  Q,  and  the  line  EQ  lies  at  a 
flatter  angle.  The  observer,  therefore,  sees  the 
violet  rays  reflected  on  drop9  at  a  less  altitude 
than  those  that  reflect  the  red,  the  other  colors 
being  intermediate.  The  raindrop  bein^  spher- 
ical, this  reflection  takes  place  in  all  directions, 
the  fixed  condition  being  the  radius  of  the  bow, 
that  is  the  angle  between  the  line  from  the 
observer  to  the  bow  and  that  passing  from  the 
sun  to  the  observer  or,  in  other  words,  the  ob» 
server's  shadow.  For  red  light  this  angle  is 
42°  39',  and  for  violet  40°  13'.  If  the  sun  were 
a  luminous  point  each  color  would  be  sharply 
defined,  but  as  the  disk  of  the  sun  subtends  an 
angle  of  about  30'  each  color  is  Broadened  to 
this  amount,  and  they  overlap.  • 

Exactly  similar  reasoning  explains  the  sec- 
ondary bow  (Fig.  2).    The  light  that  forms  k 


Fio.  2. 


has  been  twice  reflected,  at  R  and  at  R';  the 
point  Q  lies  above  P,  and  rays  entering  either 
above  or  below  P  all  emerge  below  Q.  A  glance 
at  the  diagram  will  show  that  the  greater  bend- 
ing of  the  more  refrangible  rays  makes  the  line 
EQ  more  nearly  vertical,  and  therefore  the  vio- 
let rays  form  the  outer  edge  and  the  red  the 
inner  of  the  secondary  bow.  The  radius  of  the 
red  is  50°  s',  and  of  the  violet  54°  o'.  The  space 
between  the  bows  gets  no  reflected  light,  but 
that  inside  the  primary  and  outside  the  sec- 
ondary is  faintly  illuminated  by  rays  such  as  are 
indicated  by  the  dotted  lines  in  Fig.  i  and  their 
equivalents  in  Fig.  2,  which  are  not  shown. 
These  rays  "interfere*  with  each  other,  and 
cause  alternations  of  color  _  which  appear  as 
spurious  bows  inside  the  primary  and  outside 
the  secondary.  They  can  only  be  seen  with 
strong  sunlight  and  small  drops  of  rain. 

The  radius  of  the  primary  bow  being  roughly 
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40°,  it  is  evident  that  it  cannot  be  seen  when  the 
sun  is  at  a  greater  elevation  than  this,  as 
the  highest  part  of  the  bow  would  lie  below  the 
horizon.    See  Light. 

Rainbow  Falls.    See  Chelan,  Lake. 

Rainbow  Trout,  a  fresh-water  fish  {Salmo 
irrideus)  indigenous  to  the  mountain  streams  and 
rivers  of  the  Pacific  coast  of  the  United  States, 
but  widely  introduced  into  eastern  waters. 
From  the  eastern  brook-trout  (Salvelinus  fonti- 
nalis)  it  may  be  easily  distinguished  by  its 
colors  and  the  presence  of  teeth  on  the  vomer 
bone;  from  the  related  salmon  trouts,  with  some 
difficulty,  by  its  small  mouth,  and  the  number 
of  scales,  about  135  in  typical  examples,  along 
the  lateral  line.  The  rainbow  trout  is  exceed- 
ingly variable  and  many  distinct  forms,  which 
are  considered  by  ichthyologists  to  be  modifica- 
tions of  this  species  but  which  have  received 
distinct  vernacular  names,  are  found  occupy- 
ing particular  streams  or  watersheds.  The  com- 
plex relations  of  the  various  species  of  trout 
and  salmon  to  their  environment  is  little  under- 
stood. F/om  fish-culturists  the  McCloud  River 
trout  (5".  irrideus  shasta)  has  received  much  at- 
tention since  1880.  This  variety  is  particularly 
well  adapted  for  stocking  streams  and  ponds 
in  which  the  brook-trout  no  longer  thrives  owing 
to  the  clearing  of  the  forests  and  the  resulting 
higher  temperature  and  increased  muddiness  of 
the  water.  To  supply  the  great  and  constant 
demand  for  young  fish  for  stocking  j)urposes  the 
Federal  Fish  Commission  maintains  several 
large  hatcheries  and  many  States  others.  Care- 
fully selected  breeding  fish  are  kept  in  specially 
constructed  ponds  designed  with  reference  to 
cleanliness,  good  circulation,  and  ease  of  han- 
dling the  fish.  Spawning  occurs  during  the 
winter.  The  ripe  females^  are  stripped  in  the 
usual  way  ^nd  the  eggs  mixed  with  the  milt  in 
a  pan  either  with  or  without  water.  After  a 
few  minutes  water  is  added  and  they  are  gently 
agitated  and  repeatedly  washed  to  remove  the 
surplus  sperm,  and,  after  standing  about  an 
hour,  are  transferred  to  the  hatching  trays, 
which  are  constructed  of  galvanized  wire.  These 
trays  are  arranged  in  troughs  with  running 
water  in  such  a  way  that  the  young  fry  fall  into 
the  latter  as  they  hatch.  As  the  fry  grow  and 
begin  to  feed  they  are  distributed  to  other 
troughs  and  finally  to  rearing  ponds  constructed 
in  a  manner  to  insure  cleanliness  and  an  abun- 
dance of  flowing  water.  The  young  are  fed  on 
ground  liver  and  are  transplanted  when  several 
months  old.  They  grow  rapidly,  but  in  the  East 
never  attain  the  large  size  which  they  do  in 
their  native  streams.  They  feed  on  insect  larvae, 
etc.,  and  may  be  fed  artificially  on  chopped  beef 
or  liver  mixed  with  corn  meal.  For  angling 
purposes  the  rainbow  is  inferior  to  the  brook- 
trout,  but  is  a  fair  substitute. 

Raines,  John,  politician:  b.  Canandaigua,  N. 
Y.,  6  May  1840;  d.  22  Feb.  1909.  He  was  grad- 
uated from  the  Albany  Law  School  in  1861,  and 
admitted  to  the  bar.  He  served  in  the  Civil  War 
as  captain  from  1861  to  1863;  then  began  his 
law  practice.  He  was  a  Republican  member  of 
the  New  York  Assembly  in  1881-2,  and  again 
in  1885;  of  Congress  in  1889-93;  and  of  the 
State  Senate  in  1886-9,  and  1895-09.  In 
'903-4  he  was  president  pro  tern,  of  the  Sen- 
ate and  chairman  of  the  committee  on  rules. 
He  is  best  known  as  the  author  of  the  Raines 


Liquor  Law  (q.v.),  and  he  also  framed  the  State 
election  law. 

Raines'  Law,  so  called  from  State  Senator 
John  Raines,  who  introduced  the  measure,  a 
law  passed  in  1896  by  the  legislature  of  New 
York,  and  since  amended  in  several  particulars, 
but  always  retaining  the  essential  features  of 
State  control  of  the  liquor  traffic,  and  high 
license  for  cities,  the  present  full  license  under 
the  amendments  of  1903  being  $1,200  in  the  old 
city  of  New  York,  and  $800  in  the  borough  of 
Brooklyn.  The  law  permits  hotels  to  sell  to 
guests  on  Sunday,  and  this  has  led  to  the  estab- 
lishment of  numerous  places  known  as  "Raines* 
Law  Hotels,"  which  comply  with  the  strict  letter 
of  hotel  regulations,  but  do  what  is  chiefly  a 
liquor  saloon  business.  The  law  has  been  very 
profitable  in  its  operation  both  for  city  and 
State,  the  city  receiving  two  thirds  and  the  State 
one  third  of  the  net  income  from  licenses.  In 
the  year  ending  30  April  1903  the  net  receipts 
were  $7,991,865.39  in  New  York  city,  as  against 
$i>736,9i8.43,  the  last  year  of  the  old  excise 
law  in  all  the  municipalities  which  now  consti- 
tute the  city. 

Rainier,  ra'ner.  Mount,  a  peak  in  the  State 
of  Washington,  belonging  to  the  Cascade  Range, 
14,520  feet  above  sea-level  and  about  10,000  feet 
above  the  surrounding  land.  It  is  near  Puget 
Sound,  east  of  Tacoma,  and  it  is  sometimes 
called  Tacoma.  It  is  of  volcanic  origin,  cone 
shaped;  its  crater  still  sends  out  volcanic  gases, 
but  it  is  classed  with  the  extinct  volcanoes. 
The  eroded  slopes  indicate  there  has  been  no 
eruption  for  hundreds  of  years.  The  base  and 
the  lower  slope  are  covered  with  forests,  but 
the  summit  is  snow-capped.  There  are  a  num- 
ber of  glaciers  on  the  summit.  The  first  ascent 
of  the  mountain  was  made  in  1870.  In  1897  it 
was  ascended  and  quite  thoroughly  explored  by 
a  large  party.    See  Rocky  Mountains. 

Rains,  George  Washington,  American  mil- 
itary officer:  b.  Craven  County,  N.  C,  1817;  d. 
Newburgh,  N.  Y.,  21  March  1898W  He  was 
graduated  from  West  Point  in  1842,  served  in 
the  engineering  corps,  was  transferred  to  the 
artillery,  and  in  1844-iS  was  assistant  professor 
of  chemistry,  mineralogy,  and  geology  at  West 
Point.  He  served  on  the  staffs  of  Gens.  Scott 
and  Pillar  in  the_  Mexican  War,  and  received 
brevet  rank  of  major,  was  active  in  the  Seminole 
War,  and  in  1856  he  resigned  from  the  army 
and  engaged  in  business.  At  the  outbreak  of 
the  Civil  War  he  entered  the  Confederate  serv- 
ice, was  commissioned  a  colonel  and  placed  in 
charge  of  the  building  and  equipment  of  a 
powder  mill  at  Augusta,  Ga.,  where  he  remained 
until  the  end  of  the  war,  receiving  promotion 
to  the  rank  of  brigadier-general.  In  1867  he 
became  professor  of  chemistry  and  pharmacy 
in  the  University  of  Georgia,  and  was  dean  of 
the  faculty  there  till  1884.  He  was  interested  in 
mechanics,  and  secured  several  patents  on  his 
inventions  for  improvements  for  steam-engines. 
He  wrote:  'Steam  Portable  Engines'  (i860); 
'Rudimentary  Course  of  Analytical  and  Applied 
Chemistry'  (1872)  ;  'History  of  the  Confederate 
Powder  Works'   (-1882)  ;  etc. 

Rains'ford,  William  Stephen,  American 
Episcopal  clergyman :  b.  Dublin,  Ireland,  30 
Oct.  1850.  He  was  graduated  from  Saint  John's 
College,  Cambridge,  in  1872,  took  orders  in  the 
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English  Church,  and  in  1873-6  was  curate  at 
Saint  Giles',  Norwich,  England.  In  1876  he 
came  to  the  United  States  and  engaged  in 
evangelistic  services  in  New  York.  He  was 
assistant  rector  at  Saint  James  Cathedral,  To- 
ronto, 1876-83,  and  in  the  last  named  year  be- 
came rector  of  Saint  George's  Church,  New 
\  ork  but  resigned  in  1906.  Under  his  manage- 
ment the  work  of  the  parish  was  greatly  extended 
and  many  societies  and  missions  were  established 
in  connection  with  it.  He  is  widely  known  as  an 
earnest,  fearless,  and  eloquent  preacher.  He  has 
published:  'Sermons  Preached  in  Saint 
George's*;  < Reasonableness  of  Faith*  (1902); 
<A  Preacher's  Story  of  His  Work*  (1904), 
etc. 

Rainy,  Robert,  Scottish  Presbyterian 
clergyman:  b.  Glasgow,  Scotland,  i  Jan.  1826; 
d.  2Z  Dec.  1906.  He  was  educated  at  the  Uni- 
versity of  Glasgow,  held  various  important  pas- 
torates in  the  Free  Church,  was  professor  of 
church  history  at  New  College,  Edinburgh,  in 
1862-1900,  and  from  1874  was  principal  there. 
lie  published:  'Life  of  Principal  Cunningham' 
(1871);  <The  Bible  and  Criticism*  (1878); 
*The  Ancient  Catholic  Church'  .(iQOi);  etc. 

Rainy  Lake,  Canada,  between  Lakes  Su- 
perior and  Winnipeg,  forms  part  of  the  boun- 
dary between  Canada  and  the  United  States.  It 
is  about  40  miles  long  by  15  miles  broad,  re- 
ceives the  waters  of  numerous  small  lakes  from 
the  east  and  northeast,  and  empties  itself  by 
Rainy  River,  about  90  miles  long,  into  the  Lake 
of  the  Woods. 

Raised  Beaches.    See  Beaches.  Raised. 

Raisin,  the  commercial  name  for  the  dried 
or  cured  grape.  In  Europe  the  raisin  product 
comes  largely  from  Italy  and  France,  and  in  the 
United  States  almost  wholly  from  California. 
See  Raisin  Industry,  The. 

Raisin  Industry,  The  American,  is  confined 
almost  wholly  to  California.  The  raisin  crop 
comes  from  the  great  San  Joaquin  Valley  and 
from  several  counties  in  southern  California. 
The  headquarters  of  the  industry  are  about 
Fresno.  The  California  raisin  grape  culture 
began  to  be  of  commercial  importance  in  1874, 
when  the  output  was  9,000  boxes,  or  180,000 
pounds  of  raisins.  The  industry  advanced  "by 
leaps  and  bounds'*  up  to  1894,  when  the  crop 
amounted  to  103,000,000  pounds  —  figures  which 
have  never  since  been  exceeded,  or  even 
equaled.  The  markets  'broke**  under  this  great 
output,  and  the  crop  sold  for  less  than  2  cents 
per  pound.  As  a  result  there  was  a  sharp  decline 
both  in  the  acreage  and  in  the  output  of  rais- 
ins during  the  next  four  or  five  years.  How- 
ever, the  growers  protected  themselves  and  their 
market  by  forming,  in  1898,  a  Raisin  Growers' 
Association,  which  controlled  about  90  per  cent 
of  the  yield.  This  association  still  continues 
to  handle  the  bulk  of  the  raisin  crop,  and  has 
been  quite  successful  in  distributing  to  the  best 
advantage  the  large  output  in  the  different  mar- 
kets. Last  year  (1902)  the  California  raisin 
crop  amounted  to  100,000,000  pounds.  The 
standard  box  of  raisins  weighs  20  pounds,  and 
contains  four  layers  of  five  pounds  each.  The 
raisins  are  packed  and  graded  into  layers,  and 
one,  two  and  three  crown  loose.  The  processes 
of  curing,  seeding,  and  packing  raisins  have 
been  improved  from  time  to  time,  and  to-day 


machines  do  much  of  the  work  formerly  don« 
by  hand.  The  first  great  device  was  a  patent 
seeder,  and  the  latest  one  is  a  raisin-packi^c 
machine,  by  which  the  packages,  or  cartons,  are 
filled,  weighed  and  sealed. 

_  The  leading  varieties  of  grapes  used  for 
raisins  are:  Muscatel,  Gordo  Blanco,  Muscat  ot 
Alexandria,  and  Malaga;  for  seedless  raisins. 
Sultana  and  Thompson's  Seedless.  Grapes  are 
ripe  by  the  middle  of  August,  and  the  season 
often  lasts  into  November.  The  average  time  of 
drying  and  curing  a  tray  of  raisins  is  about 
three  weeks,  all  depending  on  the  weather.  The 
earliest  picked  grapes  dry  in  ten  days,  and  the 
later  ones  often  take  four  weeks  and  even  more. 
The  method  of  drying  is  very  simple.  The 
bunches  are  cut  from  the  vines  and  placed  on 
shallow  trays  t\yo  feet  wide,  three  feet  long, 
and  one  inch  high,  on  which  the  grapes  are 
allowed  to  sun-dry,  being  turned  from  time  to 
time  by  simply  placing  an  empty  tray  top  side 
down  on  the  full  one,  then  turning  both  over, 
and  taking  off  the  top  tray.  After  the  raisins 
are  dried  they  are  stored  away  in  the  sweat 
boxes  until  they  are  packed  and  prepared  for 
shipment.  Some  of  the  larger  growers,  in  order 
not  to  run  so  much  risk  in  drying  on  account 
of  rain,  and  also  to  enable  them  to  handle  the 
crop  fast  enough,  have  curing  houses,  where 
the  curing  is  finished  after  having  been  partially 
done  outside.  The  seeding,  grading,  packing, 
and  shipping  have  become  separate  branches. 
In  the  season  of  1901-2  some  60  plants,  most  of 
them  located  in  the  Fresno  district,  were  en- 
gaged in  this  part  of  the  work.  These  establish- 
ments furnished  employment  for  5,000  employees, 
and  the  aggregate  wages  paid  out  to  them  each 
month  during  the  season  was  nearly  $250,000. 

The  exports  of  California  raisins  first  be- 
came of  sufficient  importance  to  be  separately 
stated  in  the  official  reports  of  the  treasury  de- 
partment in  the  fiscal  year  ending  June,  1892. 
Raisins  were  first  sent  in  small  quantities  to  all 
parts  of  the  world,  but  the  trade  has  grown 
quite  rapidly.  In  1898  the  exports  amounted 
to  3,109,639  pounds,  and  in  1902  to  2,323,274 
pounds. 

The  following  figures  serve  to  show  how 
the  foreign  raisin  trade  has  fallen  off,  and  how 
California  raisins  have  monopolized  the  markets 
of  this  country : 

raisins  produced  and  imported. 

Raisins  Raisins 

Year                              produced  imported 

Pounds  Pounds 

1885    9,400,000  53,703,220 

1890    38,000,000  36,914,330 

1895    01,360,000  15,921,278 

1898    80,631,000  6,593,833 

1903    100,000,000  6,563,302 

See  also  Grape  CuLTtniE. 

Lee  J.  Vance, 
Editor  of  the  '•American  IVine  Press? 
Raisin  River,  Battle  of.   See  Monroe,  Mich. 

Raja,  ra'ja,  or  Rajah,  a  title  of  hereditary 
princes  of  the  Hindus.  Before  the  subjugation 
of  the  country  by  the  Moguls  the  various  coun- 
tries of  Hindustan  were  governed  by  rajas,  who 
belonged  to  the  Kshatriyas  or  military  caste. 
They  were  sometimes  independent  rulers  and 
again  feudatory,  and  the  highest  title,  "Maha- 
raja,** was  given  to  those  who  controlled  other 
sovereigns.    The   title    is   now   usually   merely 
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honorary  and  is  not  confined  to  any  caste,  while 
those  retaining  some  degree  of  actual  authority 
under  the  British  are  now  designated  "Maha- 
raja.* Consult:  Foy,  'Die  konigliche  Gewalt 
nach  den  altindischen  Rechtsbiichem'  (1895); 
Jolly,  <Recht  und  Sitte>  (1896). 

Rajamandry,  ra-ja-min'dre,  or  Rajama- 
hendn,  India,  a  town  of  the  Godavari  district, 
Madras,  on  the  east  bank  of  the  Godavari  (here 
three  miles  wide),  30  miles  from  the  sea. 
Among  buildings  and  institutions  are  the  court- 
house and  judge's  residence,  churches,  mission 
of  the  American  Evangelical  Lutheran  Church, 
provincial  college,  several  schools,  museum,  dis- 
pensary, public  garden,  and  large  prison.  Pop. 
28,500. 

Rajmahal,  r'O-ma-hal',  India,  on  an  emi- 
nence overlooking  the  Ganges,  170  miles  north- 
west of  Calcutta,  for  many  years  ranked  first 
among  the  towns  of  the  Bengal  and  Bahar 
provinces.  It  is  now  noteworthy  onl^  for  its 
palatial  ruins,  and  as  a  station  in  an  important 
transit  trade. 

Rajon,  ra-zhon,  Paul  Adolphe,  French 
etcher:  b.  Dijon  1842;  d.  Auvers  8  June  1888. 
He  was  trained  at  the  Ecole  des  Beaux  Arts 
at  Paris,  and  in  '§65  produced  his  first  etching 
after  Meissonnier  •  'Rembrandt  at  Work.'  His 
many  subsequenf  Arorks  won  for  him  the  lead- 
ing position  ai  X)ng  French  etchers,  and  on 
visiting  Engla«.i  in  1872  he  found  his  reputation 
had  precede'',  him  and  was  commissioned  to 
make  an  e*',ned  copy  of  John  Stuart  Mill's  por- 
trait by  George  Frederick  Watts,  and  of  Tenny- 
son's portrait  by  the  same  painter.  He  was 
eminently  successful  in  these  and  other  portrait 
etchings,  but  his  most  ambitious  and  brilliant 
work  was  'The  Emperor  Claudius'  after  Alma 
Tadema. 

Rajputana,  raj-poo-ta'na,  India,  a  western 
political  division,  extending  from  the  Jamna 
and  Chambal  rivers,  west  to  Sind  and  Bhawal- 
pur,  and  comprising  the  greater  part  of  the  In- 
dian Desert.  It  consists  of  a  number  of  native 
ttates  controlled  by  the  British  assistant  political 
Agencies  of  Mewar,  Jaipur,  Marwar,  Haraoti, 
Eastern  States  Agency,  Alwar,  and  Sirohi;  to- 
gether with  the  British  enclave  of  Ajmir-Mer- 
wara.  The  total  area  of  the  native  states  is 
127,541  English  square  miles;  or  including  the 
British  district  of  Ajmir-Merwara  130,252 
square  miles.  The  maharajas  and  rajas  are 
supreme  in  their  own  states,  and  settle  disputes 
among  themselves  in  courts  of  their  own.  A 
great  portion  of  the  surface  of  Rajputanais 
desert,  and  part  of  it  wholly  destitute  of  in- 
habitants, water,  and  vegetation.  The  whole  of 
the  soil  is  remarkably  saline,  containing  many 
salt  springs  and  salt  lakes,  and  much  of  the 
well-water  is  brackish.  The  rainfall  is  scanty, 
and  the  region  frequently  suffers  from  famine. 
In  many  places  it  is  covered  with  the  cactus 
and  other  prickly  shrubs ;  except  in  the  Aravalli 
Hills  which  traverse  the  region  from  southwest 
to  northeast,  the  territory  is  almost  destitute  of 
trees.  Where  practicable,  pastoral  and  agricul- 
tural pursuits  occupy  the  people.  Conditions 
have  slightly  improved  since  British  enterprise 
has  opened  up  the  country  by  a  transversal 
line  of  railroad,  with  diverging  branches,  con- 
necting with  the  rest  of  the  Peninsular  railwav 
system.    The  chief  town  is  Jaipur,  other  urban 


centres  are  Bikanir,  Jodhpur,  Bhartpur,  Udaipur, 
and  Tonk.  While  the  chiefs  are  of  Rajput 
origin,  the  Rajput  element  is  in  the  minority 
among  the  population,  which  consists  chiefly  of 
Hindus,  with  Mohammedans,  Animists,  and 
Jains.  Pop.  (1891)  11,990,504;  (1901)  9,723 joi, 
showing  a  decrease  in  the  decade  of  2,267,203, 
mainly  due  to  the  famine  of  1899-1900. 

Rajputs,  raj-poots',  a  people  of  India,  giv- 
ing their  name  to  Rajputana  (q.v.),  and  said  to 
be  a  branch  of  the  Kshatriyas,  one  of  the  four 
great  castes  into  which  the  Hindus  were  origi- 
nally divided.  They  are  essentially  a  military 
people,  and  many  of  their  institutions  bear  a 
strong  resemblance  to  the  feudal  customs  which 
prevailed  in  Europe  in  the  Middle  Ages.  They 
are  celebrated  for  their  chivalrous  spirit  in 
marked  contrast  to  the  usual  effeminacy  and 
duplicity  of  many  of  the  Oriental  nations.  The 
practice  of  female  infanticide,  however,  at  one 
time  was  prevalent  among  them,  until  sup- 
pressed by  British  influence;  the  profuse  use 
of  opium  has  likewise  in  manv  cases  produced 
a  lamentable  deterioration  in  their  physical  and 
moral  state.  Notwithstanding  these  drawbacks 
the  Rajput  character  contains  much  that  is  noble 
and  generous.  The  Rajputs  became  first  con- 
nected with  the  British  government  under  the 
governorship  of  the  Marquis  of  Wellesley,  in 
the  beginning  of  the  19th  century.  Besides  Raj- 
putana, the  Rajputs  are  numerous  in  Sind  and 
Guzerat. 

R&jsh&hi,  raj-sha'he,  India,  a  division  or 
commissionership  of  Bengal,  extending  from  the 
Ganges  to  Sikkim  and  Bhutan.  Area,  17,351 
s<^uare  miles;  pop.  (1901)  8,489,788.  The  dis- 
trict of  Rajshahi,  forming  part  of  the  division, 
has  an  area  of  2,330  square  miles;  a  population 
of  about  1,400,000.  The  capital  of  the  division 
and  district  is  Rampur  Beauleah. 

R&k6czy,  ra'kot-se,  a  Transylvanian 
princely  family  now  extinct  in  the  male  line. 
They  were  for  some  time  rulers  of  the  princi- 
pality of  Siebenburgen,  or  Transylvania,  and  by 
a  rigorous  maintenance  of  the  civil  and  religious 
rights  of  the  inhabitants  made  their  influence 
over  their  subjects  such  as  to  render  them 
formidable  to  the  power  of  the  royal  house  of 
Austria.  The  first  prince  of  the  name  was 
SiGiSMUND  RAk6czy,  who  obtained  the  govern- 
ment in  1606,  but  abdicated  in  favor  of  Gabriel 
Bathori  in  1608.  His  son,  George  RAk6c2y 
(b.  1591;  d.  24  Oct.  1648),  assumed  the  sover- 
eigtnty  in  1629  and  regained  for  his  subjects  many 
lost  privileges.  He  was  succeeded  by  his  son, 
George  II.  (b.  1615;  d.  8  July  1676),  who  at- 
tempted an  invasion  of  Poland,  was  defeated  and 
forced  to  abdicate,  but  regained  his  authority. 
He  died  after  having  been  again  forced  to  rc- 
s\gn._  His  son,  Francis  I.,  never  reigned,  but 
was  implicated  in  various  political  complications 
and  the  last_  of  the  family  to  hold  sovereign 
power  was  his  grandson,  Francis  II.  (q.v.). 

R&kdczy,  Francis  II.,  Transylvanian 
prince :  b.  27  March  1676 ;  d.  Rodosto,  Turkey,  8 
April  1735.  His  attempt  to  free  his  country  from 
Austrian  rule  resulted  in  his  being  sentenced  to 
death  for  high  treason,  but  he  contrived  to 
escape,  rallied  the  Hungarians  to  his  support  and 
was  proclaimed  protector.  The  alliance  of  cer- 
tain of  the  Hungarian  states  with  Austria  after- 
ward  caused   his   defeat  and   he   resigned   Ue 
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estates  and  went  to  Turkey.  He  wrote: 
'Memoirs  sur  les  Revolutions  de  Hongrie* 
(1738). 

•  -Rakoczy  March,  the  name  of  a  Hungarian 
military  air  by  an  unknown  composer  of  the 
17th  century,  said  to  have  been  the  favorite 
march  of  Francis  Rakoczy  H.  of  Transylvania. 
See  Nationai,  Hymns. 

Rale,  ral  (spelled  also  incorrectly,  Rasle, 
Rasles,  and  Ralle),  Sebastien,  French  Jesuit 
missionary  in  North  America :  b.  Franche-Comte 
1657;  d.  Norridgewock,  Maine,  12  Aug.  1724. 
In  1675  he  became  a  Jesuit  novice  at  Dole,  in 
1677-84  was  an  instructor  at  Carpentras  and 
Nimes,  and  in  1689  was  sent  to  the  American 
missions.  For  two  years  he  was  among  the 
Abenakis  near  the  mouth  of  the  Chaudiere  in 
the  mission  of  Saint  Francis.  Then  he  passed 
two  years  among  the  Illinois,  and  finally  was 
placed  in  charge  of  the  Abenakis  of  Kennebec. 
He  was  believed  by  the  English  to  be  the  cause 
of  their  difficulties  with  the  Abenakis,  and  was 
accused  of  instigating  attacks  on  the  settle- 
ments. This  is  inferred  by  pro-English  histori- 
ans from  a  letter  to  Rale  from  Vaudreuil,  gov- 
ernor at  Quebec,  expressing  satisfaction  at 
Rale's  success  in  uniting  the  savages  against 
the  English,  and  agreeing  to  furnish  military 
assistance,  should  it  be  required.  This  com- 
munication, dated  25  Sept.  1721,  was  among 
papers  obtained  by  the  expedition  sent  out  from 
Boston  under  Colonel  Westbrook  to  seize  Rale 
in  1721,  and  is  now  preserved  in  the  archives  of 
Massachusetts.  Among  these  papers,  also,  was 
Rale's  dictionary  of  Abenaki,  now  in  the  Har- 
vard library  and  printed  in  1833,  in  the  memoirs 
of  the  .American  Academy  of  Arts  and  Sciences, 
See  Dummer's   War. 

Kaleigti,  Sir  Walter,  English  military  and 
naval  commander,  and  author:  b.  Hayes  Bar- 
ton, a  farmstead  in  the  parish  of  East  Budleigh, 
Devonshire,  about  1552;  beheaded,  London,  29 
Oct.  1618.  He  was  the  son  of  Walter  Raleigh 
by  his  third  wife,  Katharine,  daughter  of  Sir 
Philip  Champernowne  of  Modbury,  and  widow  of 
Otho  Gilbert  of  Compton.  Raleigh  was  edu- 
cated at  Oriel  College,  Oxford ;  served  with  the 
Huguenot  army  in  France  in  1569;  remained 
there  for  five  years  or  more ;  and,  with  his  half- 
brother,  Sir  Humphrey  Gilbert,  engaged  in 
voyages  of  "discovery* — and  piracy — against  the 
Spaniards  in  the  West  Indies.  In  1579,  he  estab- 
lished himself  at  court  in  the  friendship  of  men 
of  influence — Leicester,  Oxford,  Sidney,  Wal- 
singham;  he  served  with  distinction  in  Ireland 

(1580-81);  and  then,  returning  to  court  in  De- 
cember of  the  latter  year,  he  won,  and  for  some 
years  retained,  the  high  favor  of  Elizabeth. 
Through  her  successive  grants  of  monopolies 
and  estates,  he  became  one  of  the  wealthiest  of 
her  courtiers.  In  1584  he  was  knighted;  in 
1585  he  was  appointed  warden  of  the  stannaries 

(».  e.  of  the  mines  of  Devon  and  Cornwall), 
lord  lieutenant  of  the  latter  county,  and  vice- 
admiral  of  both ;  and  in  1585^  he  was  M.P.  for 
Devon.  He  was  also  captain  of  the  queen's 
guard. 

From    this   period    while    Raleigh   was    the 


favorit?  of  Elizabeth  dates  his  chief  connection 
with  the  exploration  and  settlement  of  NortK 
America.  In  IS&4,  '85,  "86,  '87,  and  '89,  he  sent 
expeditions  to  Virginia;  but  as  the  Queen  for- 
bade his  personal  participation,  his  efforts  to 
colonize  were  unsuccessful.  Raleigh's  services 
against  the  Spanish  Armada,  1588,  were  not  con- 
spicuous. He  assisted  in  organizing  the  land 
forces;  but  there  is  no  proof  that  he  took  any 
part  in  the  sea-fighting.  In  1591  and  1592,  he 
was  prominent  in  the  preparation  A  squadrons 
for  service  against  Spain ;  but  was  recalled  from 
the  later  expedition  because  of  the  Queen's 
anger  at  Raleigh's  intrigue  witlj  one  of  her 
maids  of  honor,  Elizabeth  Throgmorton.  He 
was  soon  set  at  liberty,  and  his  marriage  to 
Elizabeth  Throgrmorton  followed.  Not  until 
1597,  however,  did  Raleigh  regain  the  Queen's 
favor. 

Meanwhile  he  was  free  to  explore  America 
in  person.  His  objective  point  was  Manoa,  a 
city  supposedly  situated  in  South  America  and 
possessed  of  untold  wealth.  In  1595,  with  a 
fleet  of  five  vessels,  he  captured  the  town  of 
San  Josef,  Trinidad,  and  explored  the  Orinoco 
for  400  miles.  He  did  not  find  Manoa;  but  his 
brilliant  service  in  the  English  attack  upon 
Cadiz  (June  1596),  and  as  commander  at  the 
taking  of  Fayal  (1597),  completed  his  restora- 
tion to  favor.  In  1597  he  was  made  M.P.  for 
Dorset ;  in  1601,  for  Cornwall.  In  1600  he  was 
appointed  governor  of  Jersey. 

The  death  of  Elizabeth,  however,  occasioned 
a  change  in  Raleigh's  fortunes.  Raleigh's 
enemies  had  made  James  believe  that  Raleigh 
was  opposed  to  his  accession.  James  imme- 
diately deprived  him  of  all  offices,  and  on  17 
July  1603,  committed  him  to  the  tower.  On 
November  17,  he  was  tried  for  treason.  Accord- 
ing to  modem  rules  the  evidence  was  insuffi- 
cient; but  Raleigh  was  declared  guilty  and  was 
sentenced  to  be  executed  on  11  December. 

On  10  December,  however,  he  was  reprieved 
and  committed  to  the  tower.  Here  for  13  years 
he  lived  in  tolerable  comfort  with  his  wife, 
son,  and  personal  servants.  He  devoted  himself 
to  study  and  to  scientific  experiments,  and,  at 
the  request  of  Prince  Henry,  began  his  chief 
literary  work,  the  'History  of  the  World.'  At 
length,  in  March  1616,  on  his  promise  to  guide 
an  expedition  to  a  gold  mme  in  America, 
Raleigh  was  released.  The  Spanish  ambassa- 
dor, fearing  an  invasion  of  Spanish  possessions 
or  an  attack  on  the  Mexican  plate-fleet,  pro- 
tested. The  king,  however,  warning  Raleigh 
that  either  act  would  be  punishable  by  death, 
allowed  him  to  proceed.  Raleigh  ignored  the 
warning,  captured  San  Tomis,  and,  failing  to 
reach  the  mine,  was  kept  from  attacking  the 
plate-fleet  only  by  the  refusal  of  his  followers. 
On  Raleigh's  return  to  England,  Gondomar,  the 
Spanish  ambassador,  demanded  his  immediate 
execution.  Raleigh's  admissions  and  perjuries 
left  the  king's  commissioners  no  choice.  On 
28  October,  the  Justices  of  the  King's  Bench 
ordered  Raleigh's  execution  under  the  sus- 
pended sentence  of  1603.  He  was  executed  in 
the  Old  Palace  Yard,  29  Oct.  1618. 

Of  Raleigh's  poetry,  so  highly  praised  by  his 
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contemporaries,  but  little  was  published  during 
his  life,  and  much  is  probably  lost.  Many  poems 
once  attributed  to  him  are  now  attributed  to 
others.  The  poems  certainly  his  have  been  col- 
lected by  Dr.  Hannah,  1885.  Of  Kaleigh's  prose 
works,  the  most  important  is  his  'History  of 
the  World'  (1614). 

BibUogra/>hy. — The  chief  lives  of  Raleigh 
are  those  of  William  Oldys  (1736) ;  Thomas 
Birch  (1751);  Arthur  Cayley  (1805);  Patrick 
Fraser-Tytler  (1833)  ;  Edward  Edwards  (1868) ; 
J.  A.  St.  John  (1868);  and  Mr.  William  Steb- 
bing  (1891).  That  by  Mr.  Stebbing  is  the  best. 
There  is  also  a  popular  sketch  by  Mr.  Edmund 
Gosse  0886).  Consult  also  Mr.  S.  R.  Gar- 
diner's < History  of  England,'  and  the  publica- 
tions of  the  Hist.  MSS.  Comm.,  and,  concerning 
Raleigh's  literary  work,  the  introduction  to  Dr. 
Hannah's  edition  of  his  < Poems'  (1885),  the 
bibliographies  of  Dr.  Brushfield,  and  his  <Sir 
Walter  Raleigh  and  His  History  of  the  World' 
(1887).  Arthur  H.  Nason, 

Instructor  in  English.  Netv  York  University. 

Raleigh,  Walter,  English  author  and  edu- 
cator. He  was  educated  -at  University  College, 
London,  and  King's  College,  Cambridge,  and 
was  for  many  years  professor  of  modern  litera- 
ture at  University  College,  Liverpool.  Since 
1900  he  has  occupied  the  chair  of  English  lan- 
guage and  literature  at  Glasgow  University. 
He  has  published:  *The  English  Novel' 
(1894);  'Robert  Louis  Stevenson'  (1895); 
«Style>  (1897);  'Milton'  (1900);  'Words- 
worth'  (1903)  ;  etc. 

Raleigh,  N.  C,  city,  capital  of  the  State, 
county-seat  of  Wake  County;  in  laf.  35°  47' 
N.,  Ion.  78°  48'  W.;  on  the  Southern  and 
the  Seaboard  Air  Line  R.R.'s;  about  28  miles 
southeast  of  Durham,  148  miles  northwest  of 
Wilmington,  and  60  miles  northeast  of  Pine- 
hurst. 

Topography. —  Raleigh  occupies  an  elevation 
of  over  300  feet.  It  is  just  northeast  of  the 
geographical  centre  of  the  State,  in  the  upper 
valley  of  the  Neuse  River,  which  flows  southeast 
to  Pamlico  Sound.  The  city,  platted  around  a 
beautiful  park  of  10  acres,  which  is  called  Union 
Square,  is  divided  into  four  sections  by  four 
broad  streets  which  extend  from  this  centre. 
The  magnificent  oak  trees  in  Union  Square  give 
Raleigh  the  popular  name  of  "The  City  of 
Oaks." 

Manufacturing. —  In  1900  the  manufacturing 
interests  of  Raleigh  represented  an  invested  cap- 
ital of  $1,611,000,  with  products  valued  at  $2,204,- 
OOOL  Cotton  and  tobacco  products  are  the  leading 
articles  of  commerce.  The  largest  manufac- 
turing establishments  are  flour  mills,  phosphate 
works,  foundries,  machine  shops,  car  shops, 
wood-working  factories,  ice  factories,  cotton 
mills,  and  cottonseed-oil  mills.  Other  manu- 
factures are  underclothing,  hosiery,  cigars,  car- 
riages, and  agricultural  implements. 

Buildings  and  Ccmtcries. —  The  State  Capi- 
tol, a  substantial  granite  structure,  stands  in 
Union  Square;  nearby  are  the  Supreme  Court 
building,  the  State  Library,  State  Geological 
Museum,  Raney  Library,  Governor's  mansion, 
U.  S.  Government  post-office  and  court-house. 
Other  prominent  public  buildings  are  the  county 
court-house.  State  insane  asylum.  State  peniten- 


tiary. State  institutions  for  the  blind,  one  for 
white  and  one  for  colored,  State  Institute  for 
the  Deaf  and  Dumb,  Old  Ladies'  Home,  and  Rex 
Hospital.  There  are  here  National  and  Confed- 
erate cemeteries.  The  National  Cemetery  con- 
tains 1,207  graves,  572  of  which  are  unknown 
dead. 

Education.— The  educational  institutions  are 
the  Peace  Institute  (Presbyterian),  Saint  Mary's 
(P.  E.),  and  the  Baptist  Female  University, 
for  young  women;  Raleigh  Male  Academy,  for 
boys.  The  State  College  of  Agricultural  and 
Mechanic  Arts,  opened  in  1889,  has  15  buildings, 
and  accommodations  for  600  students.  Other 
schools  are  King's  Business  College;  the  Shaw 
University  (Baptist)  and  Saint  Augustine's 
"School  (P.  E.)  are  for  boys  and  girls.  Several 
State  educational  institutions  have  been  men- 
tioned. There  are  graded  and  normal  schools 
for  white  and  colored  pupils.  A  large  summer 
school  for  white  teachers  is  held  here  each 
year.  Not  far  distant  from  the  city  are  the 
State  University  and  the  Wake  Forest  College 
(Baptist).  The  Supreme  Court  Library  con- 
tains 14,000  volumes,  the  State  Library  35,000 
volumes,  and  the  Olivia  Raney  public  library 
8,000  volumes.  All  the  religious  denominations 
have  handsome  churches  for  both  races.  There 
are  two  orphanages,  one  under  the  auspices  of 
the  Methodist  Church,  the  other  in  charge  of 
the  Roman  Catholic  Church.  There  are  three 
daily  and  ten  weekly  newspapers. 

Banks  and  Finances. —  There  are  two  na- 
tional banks,  one  state  bank,  two  savings  banks, 
and  one  trust  company.  The  five  banks  and  the 
trust  company  have  a  combined  capital  of  $555,- 
000  and  deposits  amounting  to  $2,541,610.  The 
assessed  property  valuation,  in  1903,  was  $6,000,- 
000.  There  are  excellent  fire  and  police  depart- 
ments, and  all  municipal  improvements  are  pro- 
vided for  by  a  regular  tax. 

Government. —  The  city  is  governed  under  a 
charter  of  1899^  which  provides  for  a  mayor  and 
common  council  elected  every  two  years.  The 
administrative  officials  are  chosen  by  the  mayor 
and  council,  except  the  ta.x  collector  and  city 
clerk  who  are  elected  by  the  people. 

History. —  The  site  of  the  present  city  was 
selected  in  1792  by  the  legislature,  for  the  loca- 
tion of  the  State  capital.  In  the  same  year  the 
city  was  founded  and  named  in  honor  of  Walter 
Raleigh  (q.v.).  In  1794  the  legislature  held  its 
first  session  in  Raleigh.  The  city  was  incorpor- 
ated in  1795,  and  in  1803  was  re-incorporated. 
The  city  was  occupied  by  General  Sherman  part 
of  1865.  Pop.  (1880)  9,26s;  (1890)  12,678; 
(1900)  13,643;  (1910)  19,218.  Consult  Bat- 
tle, 'The  E^rly  History  of  Raleigh.' 

George  Allen, 

Sec.  Chamber  of  Commerce,  Raleigh,  N.  C. 

Rales,  sounds  heard  in  the  respiratory  pas- 
sages, due  to  certain  modifications  ki  the  normal 
structure  of  the  bronchi  or  alveoli,  or  both. 
Sounds  that  originate  in  the  pleural  cavity  are 
distinguished  as  friction  sounds.  Rales  are 
new  sounds,  not  common  to  healthy  lungs,  and 
are  created  either  in  the  bronchi,  bronchioles, 
air-vesicles,  or  pathological  cavities.  They  are 
due_  to  a  number  of  causes,  the  most  frequent  of 
which  are  (i)  the  passage  of  air  through  nar- 
rowed bronchi,  such  narrowing  being  the  result 
of  inflammation  of  the  mucous  membrane  or  of 
muscular  spasm,   and    (2)    the  passage  of  air 
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through'  or  by  a  certain  amount  of  fluid,  either 
mucus,  pus,  blood-serum,  or  combinations  of 
these.  Riles  of  the  first  type  are  dry;  those  of 
the  second  are  called  wet.  The  dry  rales  are 
usually  musical,  and  on  placing  the  ear  to  the 
chest,  where  they  are  present,  one  hears  either 
high-pitched  whistling  sounds,  sibilant  rales,  or 
low-pitched,  blowing,  or  sonorous  rales,  depend- 
ing on  the  source  of  the  sound,  whether  the  finer 
or  larger  bronchi.  Both  types  may  commingle. 
Such  rales  are  common  in  asthma,  in  the  chronic 
bronchitis  of  emphysema,  and  in  the  early  stages 
of  a  bronchitis,  before  the  exudation  of  mucus 
has  begun.  The  moist  rales  are  usually  of  two 
kinds:  (i)  very  fine,  or  subcrepitant  rales,  re- 
sembling in  sound  the  rubbing  of  a  lock  of  hair 
between  the  fingers,  and  (2)  larger  mucous  rales. 
The  former  are  common  in  various  types  of 
disease  in  which  the  air-vesicles  are  involved, 
broncho-pneumonia,  lobar  pneumonia,  tubercu- 
lous pneumonia,  etc.  They  are  due  to  congestion 
and  the  pouring  out  of  blood-serum  into  the 
area.  The  moist  mucous  rales  are  present  in 
bronchitis.  They  occur  in  the  larger  bronchi,  or 
in  cavities,  and  resemble  the  bubbling  and  gurg- 
ling sounds  of  water  in  a  pipe.  It  requires  the 
tramed  ear  of  the  physician  to  distinguish  be- 
tween the  different  varieties,  and  much  exper- 
ience to  be  able  to  prejudge  the  significance  of 
the  rales  after  they  are  heard. 

Ralph,  James,  American  author:  b.  Phil- 
adelphia, Pa.,  about  1698;  d.  Chiswick,  Surrey, 
England,  24  Jan.  1762.  He  was  a  clerk  to  a 
Philadelphia  conveyancer,  and  in  17^4  went  to 
&igland  with  Benjamin  Franklin,  who  praises 
him  as  "ingenious*  and  "extremely  eloquent.* 
As  an  actor,  editor,  and  newspaper  writer  he  was 
not  successful.  He  then  became  a  teacher  in 
Berkshire,  and  was  welcomed  as  an  adherent  of 
the  Prince  of  Wales'  party,  which  he  supported 
by  pamphlet,  poem,  and  newspaper  contribu- 
tion. Afterwards  bought  into  silence,  he  re- 
ceived a  pension  on  the  accession  of  George  HI. 
Pope  ridicules  'a  thing  of  his,  entitled  'Night,' 
a  poem,*  in  the  lines  of  the  <Dunciad,> 

"  Silence  ye  wolves-I  while  Ralph  to  Cynthia  howls. 
And  makes  night  hideous  —  Answer  him,  ye  Owls  I  " 

Franklin  pathetically  complains  that  he  "did  his 
best  to  dissuade  Ralph  from  attempting  to  be- 
come a  poet* ;  but  apparently  Pope  was  more 
effective.  Ralph's  'History  of  England  during 
the  Reigns  of  King  William,  Queen  Anne,  and 
George  I.>  (1744)  is  valuable  for  the  informa- 
tion it  contains. 

Ralph,  Julian,  American  author:  b.  New 
York  27  May  1853 ;  d.  there  20  Jan.  1903.  At  13 
he  began  newspaper  work  as  typesetter  and  later 
engaged  as  reporter  at  Red  Bank,  N.  J.  From 
here  he  removed  to  Webster,  Mass.,  to  edit  The 
Times  of  that  jjlace,  and  thence  to  New  York, 
where  he  came  into  prominence  in  reporting  the 
Beecher  trial  in  1875.  He  at  once  engaged  with 
the  New  York  Sun  and  held  a  position  on  its 
staff  for  20  years.  He  was  in  the  East 
during  the  Chinese- Japanese  war  in  1894  re- 
porting that  struggle  and  traveling  in  many  parts 
of  Asia.  Returning  to  London  he  joined  the 
foreign  staff  of  the  New  York  Journal  and  re- 
ported the  Turkish-Greek  war.  Queen  Vic- 
toria's Diamond  Jubilee  in  1897,  and  the  crown- 
mg  of  the  Czar  of  Russia.  The  outbreak  of  the 
Boer  war  found  him  again  a  field  correspondent, 


attached  to  the  commands  of  Lords  Roberts  and 
Methuen.  He  returned  to  America  in  1902  and 
continued  his  work  of  special  correspondent  up 
to  the  time  of  his  death.  He  had  a  wide  know- 
ledge of  affairs  and  a  picturesque  and  vivid  style. 
Some  of  his  books  are:  'On  Canada's  Fron- 
tier' ;  'Our  Great  West* ;  'Chicago  and  the 
World's  Fair' ;  'People  We  Pass' ;  'Alone  in 
China' ;  'An  Angel  in  the  Web' ;  'At  Pre- 
toria' ;  'War's  Brighter  Side.' 

Ralph  Iron.    See  Schreiner,  Olive. 

Ralph  Roister  Doister,  a  play  by  Nicholas 
Udall.  It  was  the  first  English  comedy,  al- 
though not  printed  until  1556,  and  probably  writ- 
ten about  1540.  At  this  time  its  author  was 
head-master  of  Eton,  and  the  comedy  was  writ- 
ten for  the  schoolboy's,  whose  custom  it  was  to 
act  a  Latin  play  at  the  Christmas  season.  An 
English  play  was  an  innovation,  but  'Ralph 
Roister  Doister'  was  very  successful.  It  fol- 
lows Terence  and  Plautus,  Ralph,  "a  swagger- 
ing simpleton,  a  feeble,  conceited  fop  of  the 
days  of  Henry  VIII.,*  having  his  protot>'pe  in 
the  'Miles  Gloriosus.'  It  is  in  riminc:  cou- 
plets, interspersed  with  songs.  In  very  recent 
years  it  has  been  produced  at  Tufts  College, 
Medford,  Mass. 

Ralston,  ral'ston,  William  Ralston  Shed- 
den,  English  Russian  scholar :  b.  London  4  April 
1828;  d.  there  6  Aug.  1889.  He  was  the  son 
of  W.  P.  Ralston  Shedden  and  educated  at 
Cambridge.  During  the  period  of  his  college 
years  his  father  entered  upon  a  litigation  to  ob- 
tain possession  of  some  Ayrshire  property  and  in 
this  effort  dissipated  his  whole  fortune.  The 
name  of  Shedden  becoming  somewhat  notorious 
in  connection  with  the  suit,  the  son  adopted  the 
additional  surname  of  Ralston;  and  obtained  a 
post  at  the  British  Museum  in  1853.  He  gave 
his  attention  to  the  study  of  Russian,  a  language 
then  little  known.  He  published  'Kriloff  and 
His  Fables'  (1868),  a  translation  of  Turgue- 
nieff's  'Liza'  (1869);  'Songs  of  the  Russian 
People'  (1872),  and  'Russian  Folk  Tales' 
(1873).  He  made  several  journeys  to  Russia 
and  became  the  life-long  friend  of  Turguenieff, 
and  was  also  made  a  corresponding  member  ot 
the  Imperial  Academy  of  Sciences  of  Saint 
Petersburg.  He  projected  an  exhaustive  history 
of  Russia,  but  did  not  publish  it.  In  1874,  how- 
ever, he  published  his  Oxford  Taylorian  lectures, 
'Early  Russian  History.' 

Ram,  Thomas,  English  bishop :  b.  Windsor 
1564 ;  d.  Dublin  24  Nov.  1634.  He  was  educated 
at  Eton  and  Cambridge,  and  in  1599  accom- 
panied Essex  to  Ireland,  and  in  the  following 
year  was  made  dean  of  Cork.  On  Z  May  1605 
he  was  consecrated  bishop  of  the  united  sees  of 
Ferns  and  Leighlin.  Ram  was  a  careful  bishop, 
constantly  resident,  and  did  what  he  could  to 
maintain  schools,  but  the  recusant  clergy  ex- 
communicated all  who  used  them.  He  was  one 
of  the  twelve  bishops  who,  26  Nov.  1626,  signed 
a  protest  against  tolerating  popery. 

Ram,  Battering.    See  Battering-ram. 

Ram,  Hydraulic.      See  Hydraulics. 

R&ma,  ra'ma,  in  Hindu  mythology,  the 
name  common  to  a  personage  appearing  as  three 
incarnations  of  Vishnu  (q.v.),  all  great  warriors 
of  surpassing  beauty.  These  three  forms  are 
distinguished  as  Bala  Rama  or  Balaram,  Para- 
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surama  or  Parasram,  and  Rama  Chandra  or 
Dasrat  Rama.  Rama  first  appeared  in  the  sixth 
incarnation,  and  his  deeds  are  celebrated  in  a 
poem  called  the  <Ramayana,>  the  best  great  epic 
poem  of  ancient  India.  In  this  poem  all  three  of 
the  heroes  are  celebrated,  but  the  last-named,  or 
Rama  Chandra,  has  his  life  and  deeds  detailed 
at  greater  length  than  the  others.  The  story 
tells  how  Sita,  his  wife,  was  carried  away  to 
Ceylon  by  the  king  of  demons,  one  Ravana,  and 
how  Rama  rescued  his  wife,  bridging  the  water 
between  Ceylon  and  India  by  the  aid  of  an  army 
of  monkeys.  He  slew  the  demons  and  became  a 
great  hero.  The  Ramayana  is  often  likened  to 
3ie  ^Iliad,'  to  which  it  bears  great  resemblance. 

Ramadan,  ra-ma-dan'  or  ram-a-dan',  the 
ninth  month  in  the  Mohammedan  calendar,  has 
30  days.  Since  the  Mohammedan  year  is  a 
lunar  one,  Ramadan  comes  at  all  the  seasons, 
being  eleven  days  earlier  each  year.  In  about  33 
years  the  month  has  made  a  complete  cycle  of 
the  year.  Ramadan  is  important  chiefly  because 
it  is  supposed  to  be  the  month  in  which  Moham- 
med received  his  divine  revelation  and  is  there- 
fore made  a  month  of  solemn  observance 
among  the  faithful.  During  the  30  days  the 
true  believer  abstains,  between  dawn  and  sunset, 
from  all  eating,  drinking,  smoking;  bathing  and 
ail  other  delights  of  the  body  are  likewise  for- 
bidden. The  more  devout  of  the  Mohammedans 
remain  behind  closed  blinds  during  the  day  and 
devote  themselves  to  prayer  and  to  reading  the 
Koran,  and  particularly  Sura,  in  the  second  book 
of  which  are  found  the  references  to  the  fast  of 
Ramadan.  There  are  special  prayers,  20  in 
number,  which  during  this  month  are  added  to 
the  usual  evening  prayers,  repeated  at  dysk  by 
the  true  believer.  Ramadan  is  also  the  month  in 
which  the  Turkish  Government  usually  takes 
occasion  to  institute  reforms,  or  to  promise  to 
institute  them,  apparently  to  curtail  the  national 
expenses  and  lighten  the  tax  burden,  and  gen- 
erally to  undertake  those  measures  that  tend  to 
popularize  the  government  with  its  subjects. 

The  rigid  fast  enjoined  by  the  Koran  is  not 
required  of  those  who  are  unable,  because  of 
physical  reasons,  to  withstand  it.  Thus  mothers 
with  young  babies,  and  those  expecting  to  be- 
come such,  infirm  old  people,  people  weakened 
by  illness,  and  others  in  like  circumstances,  are 
excused  in  whole  or  in  part.  In  some  instances, 
as  is  the  case  with  soldiers  on  active  duty,  the 
remission  is  conditional  uoon  a  future  fast  of 
similar  length  and  severity. 

The  fast  of  Ramadan  terminates  each  day  with 
nightfall,  and  as  the  Mohammedan  keeps  the 
letter  rather  than  the  spirit  of  the  law  of  the 
Koran,  the  nights  of  this  month  are  filled  with 
feasting,  the  more  joyous  because  of  the  absti- 
nence during  the  day.  These  repasts  often  be- 
come wild  revels,  or  even  flagrant  debauches, 
which  last  until  daylight,  when  the  glutted 
participants  once  more  partake  themselves  to 
fasting  and  prayer.  Following  the  fast  of  Rama- 
dan for  three  days  there  is  celebrated  the  feast 
of  the  Lesser  Beiram,  during  which  all  labor 
ceafees  and  the  Mohammedahs  give  themselves 
to  all  sorts  of  table  enjoyments. 

Rimayana,  ra-ma'ya-na.  See  Sanskrit 
Language  and  Literature. 

Rambaud,  ran-bo,  Alfred  Nicholas,  French 
historian  and  litterateur:  b.  Besangon  2  July 
1842.    He  was  educated  at  the  Ecole  Normale; 


in  1871  became  professor  of  history  at  Caen  and 
in  1875  was  transferred  to  Uie  same  post  at 
Nancy.  In  1879  he  became  secretary  to  the 
Ministry  of  Public  Instruction,  and  in  1881  was 
nominated  to  a  position  in  the  Normal  School  at 
Caen  and  shortly  afterward  made  professor  of 
modern  history  at  Paris.  From  1896  to  1898  he 
was  minister  of  public  instruction  in  the  Meline 
Cabinet.  His  cJiief  works  are  'La  Russie 
Epique>  (1876)  ;  <Histoire  dc  la  Russie>  (1878)  ; 
'Histoire  de  la  Civilisation  Frangaise'  (1887)  ; 
'Histoire  de  la  Civilisation  Contemporaine  en 
France'  (1888) ;  in  collaboration  with  M. 
Lavisse,  'Histoire  Generale  de  la  France  du 
IVe  Siecle  a  nos  Jours*   (1892). 

Ramberg,  ram'berg,  Artbnr,  Baron,  Ger- 
man painter;  b.  Vienna  4  Sept.  1819;  d.  Munich 
5  Feb.  1875.  He  studied  art  at  Hanover  and 
early  made  a  tour  in  Italy,  Hungary,  and 
Styria.  In  1840  he  attended  the  university  at 
Prague,  while  at  the  same  time  uniting  the 
pursuit  of  art  with  his  other  studies.  In  1842 
he  became  a  pimil  at  the  Art  Academy  of  Dres- 
den under  J.  Hiibner,  and  among  other  early 
pictures  produced  his  'Wedding  of  Dwarfs' 
after  Goethe;  and  'The  Emperor  Henry  I.  on 
His  Hungarian  Campaign.'  In  1850  he  went  to 
Munich  and  executed  a  series  of  genres  illustrat- 
ing the  works  of  Schiller.  In  i860  he  was  ap- 
pomted  professor  to  the  Art  School  in  Weimar, 
and  six  years  later  took  a  similar  position  in 
the  academy  of  Munich.  His  subsequent  pro- 
ductions include  'The  Court  of  Frederick  II.  in 
Palermo' ;  and,  among  his  genres,  most  notable 
are  his  'Hermann  und  Dorothea'  after  Goethe; 
and  'Luise,'  after  the  poem  of  J.  H.  Voss,  which 
latter  was  much  admired  for  its  brilliancy  in 
design  and  execution.  He  also  frescoed  the 
walls  of  Luther's  chamber  at  Wartburg;  and  for 
the  Grand  Duchess  of  Saxe-Weimar  illustrated 
the  tale  of  the  'King  of  the  Frogs.' 

Ramberg,  ram'berg,  Johann '  Heinriclu 
German  artist:  b.  Hanover  1763;  d.  there  6  July 
1840.  He  first  showed  his  talent  by  drawings  of 
scenes  in  the  Harz  Mountains.  These  became 
known  to  George  III.,  king  of  England,  his 
sovereign,  as  Elector  of  Hanover,  who  induced 
him  to  go  to  London,  where  he  provided  for 
him.  He  remained  there  nine  years,  and  per- 
fected himself  under  Reynolds.  Murphy,  Bar- 
tolozzi,  and  other  engravers  of  the  first  rank  in 
England,  engraved  drawings  of  his.  In  1788  the 
king  sent  him  to  Italy,  whence  he  rettirned  to 
Hanover,  where  he  was  appointed  painter  to  the 
court  Few  painters  and  designers  have  pro- 
duced so  many  works  as  he;  but  this  rapidity 
prevented  the  full  development  of  his  talent  He 
distinguished  himsejf  particularly  in  humorous 
drawings ;  as  in  his  illustrations  to  'Reineke 
Fuchs'  and  'Eulenspiegel.'  The  drawings  in 
the  magnificent  edition  of  Wieland's  works  are 
all  by  him ;  some  he  etched  himself. 

Rambler,  The,  a  semi-weekly  periodical 
after  the  model  of  Addison's  'Spectator,'  pub- 
lished in  London  by  Dr.  Samuel  Johnson  1750-52, 
and,  like  its  prototype,  of  much  influence  upon 
English  life  in  the  i8th  century. 

Ramboo'tan,  the  fruit  of  the  tree  Nephel- 
ium  lappaceum,  of  the  order  Sapindacea,  much 
prized  in  the  Malayan  Archipelago.  It  is  about 
the  size  of  a  pigeon's  egg,  of  a  red  color,  rich 
and  of  a  pleasant  acid  taste.    The  fruits  litcbi 
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ind  longan  (see  Litchi)  are  obtained  from  other 
trees  of  this  genus. 

RambouUlet,    ran-boo-ya,    Catherine    (de 

Vivonne),  Makquise  de,  French  social  leader  :b. 
Rome  1588;  d.  Paris  2  Dec.  1665.  She  is  worthy 
»f  remark  as  the  founder  of  the  Hotel  de  Ram- 
^uillet,  whose  hospitality  was  extended  to  the 
learning  and  wit  01  Pans,  and  which  became  a 
literary  and  political  centre.  This  salon  was 
developed  in  opposition  to  the  French  court 
circle,  whose  vulgar  and  barbarous  manners  and 
speech  it  strove  to  offset  by  elegance  and  refine- 
ment in  both,  and  it  soon  became  the  rendezvous 
of  celebrity  and  wit.  Among  the  critics,  poets, 
and  scholars  who  resorted  thither  were  Mal- 
herbe,  Comeille,  Chapalain,  Scarron,  Saint- 
Evremond,  La  Rochefoucauld,  Mme.  de  Sevigne. 
Henry  IV.  and  Louis  XIIL  were  quite  indifferent 
to  letters,  and  in  default  of  royal  patronage  the 
Hotel  assumed  the  role  of  arbiter  in  matters 
literary.  Imitators  perverted  the  original  char- 
acteristics of  the  g^roup  into  pedantry  and  affecta- 
tion and  occasioned  the  historic  satires  of  the 
great  Moliere  in  'Les  Precieuses  Ridicules'  and 
<Les  Femmes  Savantes.'  The  Hotel  did  much 
to  add  to  the  precision  and  finish  of  the  language 
and  the  establishment  of  good  taste ;  and  it  was 
unfortunate  that  through  the  playwright  its  name 
took  on  the  nature  of  a  derisive  epithet.  Con- 
sult: Roderer,  'Memoire  pour  servir  a  I'His- 
toire  de  la  Societe  Polie  en  France  pendant  le 
Dix-septieme  Siecle'  (1834) ;  Brunetiere, 
*Nouvelles  Etudes  Critiques'  (2d  ed.  1886) ; 
Vincent,  'The  Hotel  de  Rambouillet'   (1900). 

Rambouillet,  a  breed  of  sheep  (q.v.). 

Rameau,  Jean  Phillippe,  zh6n  fe-lep  ra-mo, 
French  musical  composer  and  theorist:  b.  Dijon 
25  Sept.  1683;  d.  Paris  12  Sept.  1764.  Having 
early  acquired  some  skill  in  music  he  joined  a 
company  of  performers,  by  whom  when  he  was 
18  a  composition  of  his  was  represented  at 
Avignon.  He  studied  sacred  music  under  Mar- 
chand  at  Paris;  was  appointed  organist  in 
Clermont  cathedral,  and  in  1722  made  his  repu- 
tation as  a  musical  theorist  by  publishing 
*Traite  de  I'Harmonie.'  Four  years  after  ap- 
peared his  'Nouveau  Systeme  de  Musique 
Theorique,'  which  was  followed  by  his  'Genera- 
tion Harmonique.'  His  greatest  claim  to  musi- 
cal reputation  is  based  upon  his  dramatic 
compositions,  of  which  'Hippolyte  et  Aricie' 
appeared  in  1732  and  was  followed  by  22  works 
of  grand  opera,  of  which  the  most  notable  is 
•Castor  and  Pollux*  (1737).  In  1750  he  pub- 
lished his  'Dissertation  sur  le  Principe  de 
lHarmonie,*  in  which  he  reduces  harmony  to 
one  single  principle  —  the  fundamental  bass,  on 
which  he  proves  all  the  rest  to  depend.  This 
work  procured  him  an  invitation  from  the  court 
to  superintend  the  opera  at  Paris.  Louis  XV. 
granted  him  a  patent  of  nobility,  and  the  order 
of  Saint  Michael,  and  in  1876  a  statue  was 
raised  to  him  in  his  native  city.  Consult: 
Pougin,  'Rameau,  Essai  sur  sa  Vie  et  ses 
CEuvres>  (1876). 

Ramie,  ra-ma',  Louise  de  la.    See  Ouioa, 

Ram£e,  Pierre,  pe-ir  ra-m2i  (Latinized, 
Pbtrus  Ramus),  French  humanist  and  mathe- 
matician: b.  Cuth,  near  Soissons,  1515;  d.  Paris 
a6  Aug.  1572.  He  went  to  Paris  about  1523 
when  he  was  but  eight  years  old,  and  became 
lackey   to   a   rich    student   in   the   College   of 


Navarre,  but  devoted  to  self-improvement  all  the 
time  he  could  spare.  After  attending  a  course  of 
philosophy  he  was  admitted  to  the  degree  of 
M.  A.,  on  which  occasion  he  questioned  the  in- 
fallibility '  of  Aristotle.  His  'Institutionum 
Dialecticarum  Libri  III'  (1543),  and 'Animad- 
versionum  in  Dialecticam  Aristotelis  Libri  XX* 
raised  a  storm  against  him  in  the  university; 
their  publication  was  prohibited,  and  extant 
copies  ordered  to  be  burned  before  the  Royal 
College  of  Cambrai.  Having  obtained  the  pat- 
ronage of  the  Cardinal  De  Lorraine,  the  prohibi- 
tion of  lecturing  imposed  in  1543  was  with- 
drawn in  1547,  and  in  1551  he  was  appointed 
professor  of  rhetoric  and  philosophy  in  the  Col- 
lege Royal  at  Paris.  His  spirit  of^free  inquiry 
ultimately  led  him  to  become  a  Protestant,  and 
he  was  obliged  to  flee  from  Paris,  but  he  un- 
fortunately returned  in  1571  and  was  killed  in 
the  massacre  of  Saint  Bartholomew's.  His 
works,  relating  to  grammar,  logic,  mathematics, 
etc.,  are  numerous. 

His  doctrines  were  widely  diffused.  France, 
England,  and  particularly  Scotland,  were  full  of 
Ramists.  His  logic  was  introduced  into  the 
University  of  Glasgow  and  in  the  German  uni- 
versities. Consult:  Waddington,  'Ramus,  sa 
Vie,  see  Ecrits  et  ses  Opinions'  (1855);  Des- 
maze,  'Ramus'  (1864)  ;  Lobstein,  'P.  Remus  als 
Theolog'  (1878);  Voigt,  'Ueber  den  Ramismus 
der  Universitat  Leipzig'  (1888)  ;  Owen,  'Skep- 
tics of  the  French  Revolution'   (1893). 

Ramenghi,  rameng'ge,  Bartolomeo.  See 
Bagnacavallo. 

Rameses,  rJm'e-sez,  or  Ramses  (in  Egyp- 
tian "the  Child  of  the  Sun*),  the  name  of  several 
Egyptian  kings,  especially  of  the  19th  and  20th 
dynasties,    of    which    the    most    notable    are: 

Rameses  II.  (Gr.  Sesostris),  son  of  Sethos. 
He  was  the  third  king  of  the  19th  dynasty, 
and  reigned  1300-1280  b.c.  He  made  a  cam- 
paign against  Syria  and  advanced  victoriously 
as  far  as  Berytus  (Beirut),  on  the  Phoeni- 
cian coast  of  _  the  Mediterranean.  He  next 
extended  EgyjJtian  dominion  over  Ethiopia,  and 
a  part  of  Arabia  and  began  the  cutting  01  a  canal 
between  the  Mediterranean  and  Red  seas.  But 
the  great  event  of  his  reign  was  his  war  with 
the  Khita,  supposed  to  be  the  Hittites.  He  de- 
feated a  confederation,  among  whom  the  Khita 
were  the  chief,  in  a  great  battle  near  the 
Kadeshon  (Orontes)  in  Syria,  and  subsequently 
took  Jerusalem  and  other  places.  He  fortified 
the  east  of  Egypt  by  erecting  a  great  wall  from 
Pelusium  to  Heliopolis  and  Tanis.  In  his  reign 
Thebes  rose  to  great  magnificence.  Here  he 
erected  the  splendid  temple  known  as  the 
Rameseum,  with  a  sitting  statue  of  himself 
more  than  60  feet  high.  He  is  the  king  who 
oppressed  the  Hebrews,  and  the  father  of 
Menephthat,  under  whom  the  exodus  took  place. 
He  had  in  sons  and  59  daughters,  and  we  have 
more  records  and  statues  of  him  than  of  any 
other  Pharaoh.  His  mummy  was  discovered 
near  Thebes  in  1881  and  in  1886  placed  in  the 
Egyptian  Museum  at  Cairo. 

Rameses  III.,  the  Rhampsinitus  of  Hero- 
dotus, belonged  to  the  20th  dynasty,  and  was 
also  a  king  of  note,  some  of  whose  achieve- 
ments seem  to  have  been  ascribed  to  Sesostris. 
He  reigned  1180-1150  B.C.,  during  which  period 
he  had  to  withstand  many  invasions  of  the  sur- 
rounding nations,  but  was  uniformly  successful 
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in  war,  and  active  in  great  undertakings  in  time 
of  peace.  At  Medinet-Abu  he  built  a  magnificent 
temple  in  memory  of  his  warlike  achievements 
in  Nubia  and  Syria.  The  mummy  of  Rameses 
III.  was  found  in  1886.  Nine  other  kings  of  the 
name  of  Rameses  are  mentioned  as  having  be- 
longed to  the  20th  dynasty  (1150-1050). 

Rameses,  a  city  of  Egypt,  in  the  district 
of  the  same  name,  supposed  to  be  the  same  as 
Raamses,  one  of  the  treasure-cities  built  for 
Pharaoh  by  the  children  of  Israel  during  their 
bondage  in  Egypt.  It  was  from  this  point  that 
the  Israelites  set  out  in  their  exodus  from  Egypt ; 
and  its  geographical  position  is  therefore  of  great 
interest  as  determining  their  route  toward  the 
Red  Sea.  The  district  or  "land"  of  Rameses  has 
been  identified  by  some  with  Goshen,  or  a  part 
of  Goshen.  As  for  the  city,  some  have  supposed 
it  to  be  in  the  neighborhood  of  On  or  Heliopolis ; 
others  somewhere  near  Old  Cairo,  on  the  op- 
posite side  of  the  Nile  from  ancient  Memphis; 
Dr.  Robinson  placed  it  in  the  valley  »f  Wady 
Toumilat,  toward  the  east  end  of  that  valley,  in 
the  line  of  the  fresh-water  canal  to  Ismailia ;  and 
Dr.  Lepsius  thought  he  had  found  its  site  at 
Tell-el-Maskhuta,  in  that  region.  This  site, 
however,  has  been  identified  by  Naville  with 
Pithom.  It  is  argued  in  favor  of  the  conjecture 
which  places  it  in  the  neighborhood  of  Memphis, 
that  Rameses  must  have  been  near  the  capital  or 
residence  of  Pharaoh  at  the  time  of  the  exodus, 
and  as  this  was  Memphis,  Rameses  must  there- 
fore have  been  near  this  city.  But  though  Mem- 
phis was  the  ancient  capital,  it  does  not  follow 
that  the  Egyptian  king  invariably  resided  there. 
Tanis  or  Zoan  was  also  a  ro^^al  residence,  and 
Brugsch  identifies  Rameses  with  it,  an  identifi- 
cation which  suits  the  biblical  narrative  quite 
well.  Upon  the  name  of  the  city  is  based  the 
theory  which  identifies  Rameses  II.  with  the 
Pharaoh  of  the  oppression. 

Ramesseutn,  ram-es-se'um,  a  temple  of  an- 
cient Egypt,  on  the  western  bank  of  the  Nile, 
situated  opposite  Thebes,  and  near  the  modern 
village  of  El-Kumeh.  Its  ruins  constitute  one 
of  the  most  interesting  group  of  ancient  Egyp- 
tian remains,  owing  to  the  rich  mural  sculptures 
of  great  historical  value  which  are  there  pre- 
served. The  principal  features  of  the  temple  were 
two  great  courts  about  140  feet  long  by  180  feet 
wide,  entered  through  a  propylon  225  feet  wide. 
The  front  court  contains  die  fragments  of  a 
gigantic  statue  of  Rameses  II.  carved  from  a 
single  block  of  granite  and  estimated  to  have 
weighed,  when  entire,  more  than  850  tons.  The 
statue  was  60  feet  high  and  the  monarch  was 
represented  as  seated  on  his  throne.  The 
columns  in  both  courts  are  among  the  most  beau- 
tiful specimens  of  Egyptian  architecture.  On 
the  wall  of  the  second  court  is  a  great  series  of 
sculptures  depicting  a  battle  between  Rameses 
II.  and  the  Hittites,  in  which  the  king  is  shown 
as  victoriously  pursuing  the  enemy's  forces. 
Opening  on  the  second  court  is  a  beautiful  hall 
of  pillars,  the  walls  of  which  are  adorned  with 
battle  scenes  and  religious  subjects.  A  smaller 
chamber  adjacent  to  the  hall  of  pillars  is  notable 
'  for  its  astronomical  ceiling.  The  temple  was 
described  by  Diodorus  Siculus  under  the  name 
of  the  Tomb  of  Osymandyas.  It  is  sometimes 
called  the  Memnonium. 

Rameswaram,  ra-mes'wa-ram,  a  low 
sandy  island  between  the  southern  extremity  of 


India  and  Ceylon,  and  between  the  Gulf  of 
Manaar  and  Palk  Strait,  about  14  miles 
long  and  5  wide.  It  is  one  of  the  islands  that 
form  the  chain  known  as  Adam's  Bridge,  and 
contains  a  famous  Hindu  temple  of  Dravidian 
architecture,  which  attracts  many  pilgrims  from 
all  parts  of  India.  The  port  of  the  island  is 
Fambam;  it  also  contains  a  sittall  town  called 
Rameswaram.  There  is  a  passage  for  ships  of 
moderate  size  between  this  island  and  the  con- 
tinent.   Pop.  17,854. 

Ram'ii,  Rhea,  or  China  Grass,  Baehmeria 
tenacissima  and  B.  nivea.  Shrubs,  five  to  eight 
feet  high,  producing  in  the  bark  of  their  stalks 
or  stems  a  bast  fibre.  Technically  ramie  and 
rhea  are  derived  from  tenacissima  and  China 
grass  from  nivea.  This  _  distinction  has  never 
been  regarded,  however,  in  the  economic  litera- 
ture of  the  subject,  the  term  rami£  being  com- 
monly used  to  designate  all  bcehmeria  fibre, 
China  grass  being  either  a  synonym  or  the  trade 
name  of  the  Chinese  fibre  as  imported.  In  the 
statements  which  follow,  therefore,  ramie  and 
China  grass  may  be  considered  as  synonymous 
terms,  referring  to  the  fibres  of  both  species,  as 
they  are  practically  identical  from  the  standpoint 
of  commercial  utility,  and  as  regards  culture, 
preparation  and  manufacture. 

The  fibre  is  strong  and  durable,  is  least  affected 
by  moisture  of  all  fibres^  and  takes  first  rank  as 
a  textile  substance.  It  is  adapted  to  the  widest 
range  of  uses  of  any  known  textile.  It  has  been 
made  into  stuff  goods  for  men's  wear,  ladies' 
dress  goods,  upholstery,  curtains,  laces,  and  em- 
broideries. The  pile  of  velvets  and  plushes, 
stockings,  underclothing  and  knit  goods,  table 
damask,  napkins,  handkerchiefs,  shirtings,  sheet- 
ings, sail  duck,  carpets,  cordage,  fishing  nets,  and 
yarns  and  thread  of  all  descriptions,  and  it 
makes  a  superior  bank-note  paper.  It  is  also 
used  to  adulterate  silk,  and  for  imitation  silk 
goods.  The  plant  has  been  the  subject  of  ex- 
periment in  nearly  every  country  in  the  world, 
and  probably  millions  of  dollars  have  been  spent 
or  wasted,  in  attempts  to  exploit  the  industry,  or 
in  the  construction  of  machines  to  extract  the 
fibre.  _  Yet  the  fact  remains  that  the  commercial 
fibre  is  only  produced  in  China  and  by  rudest 
hand  methods,  Japan  coming  the  nearest  to  estab- 
lishing a  commercial  industry  for  the  production 
of  export  fibre.  Ramie  is  neither  grown  nor  to 
any  extent  manufactured  in  the  United  States, 
though  its  culture  was  experimented  with  for 
years,  and  inventors  and  textile  manufacturers 
have  struggled  with  the  machine  problem,  and 
with  the  after  preparation  and  the  spinning  of 
the  fibre.  As  far  as  this  country  is  concerned, 
the  fact  that  the  Chinese  fibre  can  be  laid  down 
in  San  Francisco  for  about  4  cents  a  pound  con- 
denses the  entire  ramie  situation  into  a  nutshell. 
Cultivation  in  this  country  would  not  pay  at 
such  prices,  and  there  is  not  a  machine  in  exist- 
ence that  could  produce  enough  marketable  fibre 
in  a  day  to  pay  for  the  cost  of  running  the 
machines  when  American  wages  are  considered. 

Ramie  manufactures  have  been  on  the  market 
for  years,  derived  from  European  sources,  and 
made  from  raw  fibre  produced  in  China.  And 
man^jr  manufactures  made  in  whole,  or  part,  from 
ramie  are  sold  as  something  else,  because  the 
fibre  is  unknown  to  the  public,  or  because  it  is 
used  as  an  adulterant,  as  in  silk  fabrics.  See 
China,  Cordage,  Cordage  Industries,  Fibre 
Hemp,  Rope. 
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Consult  'Report  on  Rhea  Fibers'  (Watson, 
1875) ;  Bulletin  Royal  Kew  Gardens;  Dictionary 
Economic  Products  of  India;  Reports  (i,  2, 
and  7)  Office  of  Fibre  Investigations,  Depart- 
ment of  Agriculture;  also  the  French  publica- 
tions of  Favier,  De  Landtsheer,  Michatte,  Roux, 
Ringlemann,  and  the  ramie  literature  published 
by  the  Ministry  of  Agriculture  of  France. 

Chas.  Richaxds  Dodge. 

RamiUies,  ra-mS-ye,  a  village  of  Belgium, 
in  the  province  of  Brabant,  13  miles  north  of 
Namur  and  28  miles  southeast  of  Brussels.  On 
23  May  1706  the  Duke  of  Marlborough  gained 
here  a  signal  victory  over  the  French  under 
Marshal  Villeroi  and  the  Elector  of  Bavaria. 
The  numbers  were  about  60,000  on  each  side; 
the  loss  of  the  aUies  was  about  4,000  men,  that 
of  the  French  15,00a  The  consequence  of  this 
battle  was  the  immediate  evacuation  by  the 
Freacli  of  the  chief  strongholds  in  the  Nether- 
lands.   See  Spanish  Succession,  War  of  tbe. 

Ramirez,  ra-me'rSth,  Ignado,  Mexican 
poet  and  philosopher:  b.  San  Miguel  el  Grande 
23  June  1818;  d.  Mexico  15  June  1879.  He  was 
descended  from  a  family  of  pure  Aztec  blood, 
received  a  good  education  and  early  devoted  his 
attention  to  literature.  He  founded  'Don  Sim- 
plicio*  in  1846  and  was  author  under  the  pseudo- 
nym 'The  Necromancer*  of  many  philosophical 
articles  and  satirical  poems.  His  writings  have 
never  been  collected,  but  his  'Manual  of  Rudi- 
mentary Knowledge'  was  published  in  1884. 

Ranunan,  ram'man,  or  Rimmon,  a  deity 
worshipped  by  the  Babylonians  and  sometimes 
called  also  Hadad.  He  was  the  god  of  the  all- 
pervading  atmosphere,  especially  of  the  winds. 
In  this  respect  he  may  be  likened  to  the  Meeruts, 
or  storm  gods  of  northern  India,  for  his  name 
is  derived  from  a  Babylonian  word  meaning 
•loud  sounding*  or  "bellowing.*  In  the  Bible 
*the  House  of  Rimmon*  is  spoken  of  as  his  tem- 
ple at  Damascus  (2  Kings  v.  18).  He  is  sym- 
bolized by  the  bull;  is  the  god  of  storms  and 
floods  and  of  the  charge  of  battle  and  is  repre- 
sented armed  with  thunderbolt  and  battle-axe. 
Consult:  Baethgen,  'Beitrage  zur  semitischen 
Religionsgescliichte'  (1902)  ;  Jastrow,  'Religion 
of  Babylonia  and  Assyria'  (i^). 

Rammohim  Roy,  ram-m6-hfin'  roi,  Hindu 
religious  reformer :  b.  Burdwan  district,  province 
of  Bengal,  India,  1772;  d.  Stapleton  Park,  near 
Bristol,  England,  27  Sept  1833.  He  was  a 
Brahman  of  strict  education,^  but  early  renounced 
the  polytheism  of  Brahminic  theology.  For 
five  years  he  was  dewan,  or  principal  native 
officer  in  the  collection- of  the  revenues,  in  one 
of  the  districts  of  East  India  company's  services. 
He  afterward  studied  Latin,  Greek,  and  Hebrew. 
A  careful  study  of  the  sacred  writings  of_  tlie 
Hindus  had  convinced  him  that  the  prevailing 
religious  notions  of  the  Hindus  were  grounded 
upon  a  gross  perversion  of  their  religion,  the 
original  records  of  which  appeared  to  him  to  in- 
culcate a  system  of  pure  theism.  He  now  be- 
came anxious  to  reform  the  creed  and  practice 
of  his  countrymen,  and  determined  to  devote  his 
talents  and  his  fortune  to  this  undertaking.  A 
work  of  his  in  Persian  on  'The  Idolatry  of  all 
Religions*  aroused  much  protest.  In  1814  he 
went  to  live  in  Calcutta,  where  as  early  as  1818 
ke  had  united  a  number  of  intelligent  Hindus 


in  a  species  of  monotheistic  worship.  He  trans- 
lated the  Vedanta,  a  compendium  of  the.  doc- 
trines contained  in  the  Vedas  or  ancient  sacred 
books  of  the  Hindus,  from  the  Sanskrit  into  the 
Bengali  and  Hindustani  languages,  and  distrib- 
uted the  translation  gratuitously.  This  he  after- 
ward published  in  English,  for  the  purpose  of 
proving  to  his  European  friends  "that  the  super- 
stitious practices  which  deform  the  Hindu  relig- 
ion have  nothing  to  do  with  the  pure  spirit  of  its 
dictates.*  From  the  perusal  of  the  New  Testa- 
ment he  found  (he  says)  the  doctrines  of  Christ 
more  conducive  to  moral  principles,  and  better 
adapted  for  the  use  of  rational  beings,  than  any 
other  which  had  come  to  his  knowledge.  In  1820 
he  accordingly  published  the  'Precepts  of  Jesus 
the  Guide  to  Peace  and  Happiness,'  consisting 
chiefly  of  a  selection  of  moral  precepts  from  the 
Evangelists,  and  Unitarian  in  its  character.  On 
23  Jan.  1830  he  founded  at  Calcutta  the  Brahmiya 
Soma],  from  which  was  derived  the  Brahamo 
Somaj    (q.v.). 

Rammohun  Roy,  in  his  doctrinal  views,  was 
a  Unitarian,  holding,  however,  the  pre-existence 
and  superangelic  dignity  of  Christ,  and  consid- 
ering the  doctrine  of  the  Trinity  as  a  species 
of  polytheism.  He  believed  possible  a  combina- 
tion of  Brahminism  and  Christianity.  His  views 
were  at  first  much  misunderstood  in  England, 
and  it  appears  that  even  Bishop  Heber  regarded 
him  as  an  atheist.  In  1830  he  went  to  England 
in  the  character  of  ambassador  from  the  king  of 
Delhi  (who  gave  him  the  title  of  Rajah).  Con- 
sult :  Carpenter,  'A  Review  of  the  Labors,  Opin- 
ions, and  Character  of  Rajah  Rammohun  Roy' 
(1833) ;  Fox,  'Discourse  on  Occasion  of  the 
death  of  Rajah  Rammohun  Roy'  (1833);  Max 
Miiller,  'Biographical  Essays'  (1883). 

Ramo'na,  a  novel  by  Mrs.  Helen  Hunt 
Jackson,  published  in  1884.  It  is  a  picturesque, 
sympathetic,  and  faithful  picture  of  Spanish 
and  Indian  life  in  California.  Though  the  story 
is  a  passionate  appeal  for  justice  to  the  Indian 
it  is  m  form  one  of  the  most  delicate  and  beau- 
tiful examples  of  romantic  literary  art  that 
English  affords. 

Ram'pion,  a  biennial  herb  (Campanula  ra- 
puncultts)  of  the  order  Catnpanulacea.  It  grows 
about  30  inches  tall,  has  a  parsnip-like  root, 
obovate  leaves,  lilac  flowers  in  a  spike  or  raceme, 
and  very  small  seeds.  It  is  a  native  of  Asia, 
Europe  and  northern  Africa,  where  it  is  culti- 
vated for  its  roots  and  leaves,  the  former  of 
which  are  us«d  like  radishes,  the  latter  like 
spinach.  The  plants  do  best  in  light,  rich  loam, 
partially  shaded  and  well  supplied  with  moisture 
but  not  wet.  Since  early  spring  sown  plants 
are  likely  to  run  to  seed,  other  sowings  should 
be  made  in  early  summer.  The  plant  is  less 
popular  in  America  than  abroad. 

Rampolla,  ram-pol'la,  Mariano,  Marquis 
DEL  TiNDARo,  Roman  prelate :  b.  at  Polizzi,  Sicily, 
17  Aug.  1843.  Bom  of  an  aristocratic  family 
he  was  educated  at  Rome  and  took  priest's  orders 
at  23.  Several  years  later  he  entered  diplomacy 
and  was  made  secretary  to  the  Papal  nunciature 
at  Madrid.  During  the  absence  of  the  Nuncio 
Simonei  in  1876  he  acted  so  brilliant  a  part 
during  the  Carlist  war  as  to  secure  his  appoint- 
ment as  secretary  of  the  Congregation  of  the 
Propaganda.    In  1885,  being  then  Papal  Nuncio 
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at  Madrid,  he  proposed  Pope  Leo  XIII.  as  arbi- 
trator in  the  dispute  between  Spain  and  Germany 
regarding  the  Caroline  Islands.  In  1887  he  was 
created  cardinal  and  made  papal  secretary  of 
state  which  post  he  held  until  the  appointment  of 
the  new  Pope  Pius  X.  in  1903.  The  foreign 
policy  of  the  Vatican  was  influenced  by  him  and 
consisted  of  a  conciliatory  attitude  toward 
France  together  with  an  opposition  to  the  Triple 
Alliance,  with  the  ultimate  end  in  view  of  re- 
establishing the  temporal  power  of  the  pope. 
Upon  the  death  of  Leo  XIII.  Cardinal  Ram- 
poUa  was  one  of  the  most  prominent  candidates 
to  the  succession. 

RSmpur,  ram-poor',  India,  (i)  capital  of 
a  state  of  the  same  name,  on  the  left  bank  of  the 
Kosila  River,  18  miles  east  of  Moradabad.  It 
is  the  residence  of  the  nawab,  who  represents 
the  Rohilla  chieftain  of  Rohilkhand.  A  lofty 
ftiosque  is  a  specimen  of  oriental  magnificence. 
The  place  is  famous  for  its  shawls,  damask, 
sword-blades  and  jewelry.  Pop.  (1901)  77^62. 
(2)  The  state  under  the  superintendence  of  the 
government  of  the  United  Provinces  has  an  area 
of  899  square  miles. 

Ramsay,  rSm'zi,  Allan,  Scottish  poet:  b. 
Leadhills,  Lanarkshire,  15  Oct.  1686;  d.  Edin- 
burgh 7  Jan.  1758.  ■  The  death  of  his  father  in 
early  life  forced  him  to  seek  a  means  of  liveli- 
hood in  the  Scottish  capital.  There  he  became 
bound  as  an  apprentice  to  a  wig-maker,  which 
occupation  he  continued  after  his  apprenticeship 
had  ceased.  The  exact  period  when  he  com- 
menced bookselling  is  unknown,  but  he  is  said 
to  have  been  the  first  who  established  a  circu- 
lating library  in  Scotland.  The  library  contin- 
ued to  exist  till  a  comparatively  recent  period. 
Kis  first  shop,  as  we  learn  from  the  imprint  of 
some  of  his  books,  was  "at  the  sign  of  the  Mer- 
cury, opposite  to  Niddry's  Wynd";  but  in  1726 
he  removed  to  a  house  at  the  east  end  of  the 
Luckenbooths,  and  adopted  for  his  sign  the 
heads  of  Ben  Jonson  and  Drummond  of  Haw- 
thornden.  In  1721  he  published  a  collection  of 
his  poems  which  was  so  liberally  subscribed 
for  that  he  is  said  to  have  cleared  by  it  400 
guineas.  These  poems  had  originally  appeared 
on  separate  broadsheets  and  sold  for  a  penny 
each.  In  1724  the  first  volume  of  'The  Tea- 
Table  Miscellany,'  a  collection  of  songs  ap- 
peared, which  was  soon  followed  by  two  others. 
Shortly  afterward  he  brought  out  'The  Ever- 
green, being  a  Collection  of  Scots  Poems  wrote 
by  the  Ingenious  before  1600,*  which  was  equally 
successful.  In  1725  appeared  his  famous  pastoral, 
•The  Gentle  Shepherd.'  Its  success  was  instan- 
taneous, and  edition  followed  edition  with  great 
rapidity.  In  1728  a  second  quarto  volume  of  his 
poems  appeared;  and  his  'Thirty  Fables,'  un- 
doubtedly the  best  of  Ramsay's  lesser  produc- 
tions. He  was  now  at  the  height  of  his  celebrity, 
and  his  shop  was  the  common  resort  of  the 
literary  characters  and  wits  of  Edinburgh.  He 
spent  the  last  12  years  of  his  life  in  a  quaint 
house  he  had  built  on  the  north  side  of  Castle 
Hill,  although  he  did  not  give  up  his  shop  until 
within  three  years  of  his  death.  He  was  buried 
in  Greyfriars'  Churchyard,  where  a  monument 
has  been  erected.  Another  monument,  erected 
in  1865,  stands  in  Princes'  Street  Gardens.  Con- 
sult 'Life'  by  Smeaton  (1890)  ;  Graham,  'Scot- 
tisV  Men  of  Letters  in  the  i8th  Century'  (1901). 


Ramsay,  Allan,  Scottish  portrait  painter, 
son  of  the  preceding:  b.  Edinburgh  1713;  d. 
Dover  10  Aug.  1784.  He  studied  art  in  London 
and  in  Italy,  and  by  1758  had  achieved  a  high 
reputation.  George  III.  appointed  him  princi^ 
court  painter.  \Valpole  regarded  some  of  his 
portraits  of  women  superior  to  Reynolds'.  He 
painted  portraits  of  Gibbon,  Chesterfield,  Hume, 
Rousseau,  and  many  others,  now  in  the  National 
Portrait  Gallery  and  the  gaUery  at  Edinburgh. 

Ramsay,  Sir  Andrew  Crombie,  Scottish 
geologist:  b.  Glasgow,  Scotland,  31  Jan.  1841 ; 
d.  Anglesey,  England,  9  Dec.  1891.  In  1841  he 
joined  the  geological  survey,  with  which  he  was 
connected  until  1881.  He  became  professor  of 
geology  at  University  College,  London,  in  1848; 
was  lecturer  at  the  School  of  Mines  1851 ;  pres- 
ident of  the  Geological  Society  1862;  and  di- 
rector-general of  the  Geological  Survey  and  the 
Museum  of  Practical  Geology  1872-81.  He  was 
popular  as  a  lecturer,  and  held  the  theory  that 
many  lake  basins  are  the  result  of  glacial  exca- 
vations. As  a  geologist  he  devoted  himself  to 
stratigraphy  to  the  exclusion  of  palaeontology  and 
petrography.  His  works  include:  'Old  Glaciers 
of  North  Wales  and  Switzerland'  (i860)  ;  'The 
Physical  Geology  and  Geography  of  Great  Brit- 
ain' (1872);  etc. 

Ramsay,  Andrew  Michael  (Chevalikr 
Ramsay),  Scottish  scholar:  b.  Ayr,  Scotland,  9 
June  1686;  d.  Saint  Germain-en-Laye,  France, 
6  May  1743.  He  was  educated  at  the  universities 
of  Edinburgh  and  Saint  Andrews  and  being 
deeply  interested  in  theological  matters  he  went 
to  Leyden  where  he  formed  a  friendship  with  the 
mystic '  Poiret  through  whom  he  visited  Fenelon, 
archbishop  of  Cambrai,  in  France  in  171a  The 
latter  took  a  deep  interest  in  Ramsay,  succeeded 
in  converting  him  to  the  Roman  Catholic  faith, 
and  kept  him  with  him  until  his  death  in  1715 
when  he  bequeathed  to  Ramsay  his  papers. 
Ramsay  then  became  tutor  to  the  Due  de 
Chateau-Thierry  and  subsequently  acted  in  the 
same  capacity  to  the  sons  of  the  Pretender, 
Francia  Edward,  at  Rome.  He  visited  England 
in  1730,  was  elected  to  the  Royal  Society  and 
on  his  return  to  Paris  became  tutor  to  the 
Vicomte  de  Turenne.  His  writings  were  pub- 
lished in  excellent  French,  but  though  of  consid- 
erable merit  and  very  popular  in  his  day,  are 
now  rarely  read.  They  include:  'Essai  Phi- 
losophique  sur  le  Gouvernraent  Civil'  (1721); 
'Vie  de  Fenelon'  (1723):  'Poems'  (1728); 
'L'Histoire  du  Vicomte  de  Turenne'  (1735)  ;  etc. 

Ramsay,  David,  American  physician  and 
historian:  b.  Lancaster  County,  Pa.,  2  April 
1749;  d.  Charleston,  S.  C,  8  May  1813.  He 
studied  medicine  and  practised  in  Charleston, 
where  he  soon  acquired  celebrity.  He  was  a 
field-surgeon  in  the  Continental  army,  was 
elected  to  the  State  legislature  in  1776,  was 
a  prisoner  of  the  British  in  1780-1,  and  in  1772-6 
served  in  the  Continental  Congress,  acting  as 
president  in  I77S-6.  He  was  a  member  of  the 
South  Carolina  legislature  in  1801-15  and  was 
president  of  the  State  senate  when  he  was  killed 
by  a  lunatic.  He  labored  zealously  with  his 
pen  to  promote  the  cause  of  the  American  inde- 
pendence, and  among  his  publications  are:  'Tha 
History  of  the  American  Revolution'  (1785) ; 
'The  Life  of  Washington'  (1789)  ;  'The  His- 
tory  of   South   Carolina'    (1809);    'Universal 
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History  Americanized,  or  an  Historical  View 
of  the  World,  from  the  Earliest  Record  to  the 
19th  Century'  (12  vols.  1816-17)  ;  etc. 

Ramsay,  Edward  Bannennan,  Scottish 
Episcopal  clergyman :  b.  Aberdeen  31  Jan.  1793 ; 
d.  Edinburgh  27  Dec.  1872.  He  was  the  son 
of  Alexander  Burnett,  but  adopted  the  name  of 
his  grand-uncle,  Sir  Alexander  Ramsay,  by 
whom  he  was  brought  up.  Educated  at  Cam- 
bridge, he  took  holy  orders  and  went  to  Edin- 
burgh in  1823  as  a  clergyman  of  the  Scottish 
Episcopal  Church,  becoming  dean  of  the  diocese 
in  1846.  He  is  best  known  by  his  <  Reminiscences 
of  Scottish  Life  and  Character'  (1858),  which 
has  had  great  popularity.  Among  other  works 
by  him  are:  'Lectures  on  Handel*  (1862)  ;  'Pul- 
pit Table-Folk>   (1868). 

Ramsay,  Francis  Munroe,  American  naval 
officer :  b.  Washington,  D.  C,  5  April  1835.  He 
was  appointed  midshipman  in  1850,  was  grad- 
uated from  the  United  States  Naval  Academy 
in  1856,  and  in  the  Civil  War  participated  in 
the  engagements  at  Haines'  Bluff,  Yazoo  River, 
Milliken's  Bend,  and  later  commanded  the  gun- 
boat Unadilla  of  the  North  Atlantic  Squadron. 
He  was  superintendent  of  the  United  States 
Naval  Academy  in  1881-6,  was  promoted  rear- 
admiral  in  1894,  served  as  chief  of  the  Bureau 
of  Navigation  in  1889-97 ;  and  in  the  latter  year 
was  retired  on  reaching  the  age  limit 

Ramsay,  Nathaniel,  American  soldier:  b. 
Lancaster  County,  Pa.,  1751 ;  d.  25  Oct.  1817.  He 
was  graduated  from  Princeton  in  1767,  studied 
law,  was  admitted  to  the  bar  in  1771,  and  in 
1776  entered  the  Continental  army  with  rank  as 
lieutenant-colonel.  He  greatly  distinguished 
himself  at  the  battle  of  Monmouth  in  1778,  when 
he  with  Colonel  Stewart  checked  the  advance 
of  the  British  while  Washington  rallied  the 
main  army.  He  was  severely  wounded,  taken 
prisoner,  and  held  until  1780  when  he  was  shortly 
afterward  retired.  With  the  excep.tion  of 
1786-7,  when  he  was  a  member  of  Congress 
from  Maryland,  he  saw  no  further  public 
service. 

Ramsay,  Sir  William,  Scotch  chemist, 
aephew  of  Sir  A.  C.  Ramsay,  the  geologist :  b. 
Glasgow  2  Oct.  1852.  He  was  educated  at  Glas- 
gow and  Tiibingen,  was  assistant  in  the  "Young" 
chemical  laboratory  1872-4,  and  at  Glasgow  Uni- 
versity i&^4-8o,  and,  after  seven  years  as  pro- 
fessor of  chemistry  at  University  College, 
•  Bristol  (six  as  its  principal),  in  1887  he  became 
professor  of  chemistry  at  University  College, 
London.  A  member  of  most  of  the  royal  acad- 
emies, philosophical,  physical  and  chemical  so- 
cieties of  the  world,  he  won  his  chief  repute  for 
his  study  of  rare  gases  and  their  discovery ;  with 
Lord  Rayleigh  in  1894  he  discovered  argon 
(q.v.),  and  alone  isolated  helium,  krypton,  neon 
and  xenon  (qq.v.)_.  In  the  investigation  of  the 
nature  and  properties  of  radium  he  took  a  prom- 
inent part,  and  in  November  1903  claimed  that  he 
had  proof  that  helium  is  the  gaseous  emanation 
of  radium  (q.v.) — a  discovery  which  would 
overset  the  law  of  the  stability  of  the  elements. 
He  was  made  K.C.B.  in  1902.  He  wrote  'The 
Gases  of  the  Atmosphere,  the  History  of  their 
Discovery'    (1896). 

Ramsay,  William  Mitchell,  Scottish  arch- 
xologist  and  historian:  b.   Glasgow   15  March 
Vol.  16 — 18 


1851.  He  was  educated  at  the  universities  of 
Aberdeen,  Oxford,  and  Gottingen,  was  Oxford 
traveling  student  in  1880,  and  from  that  date 
onwards  has  traveled  extensively  in  Asiatic  Tur- 
key. In  1885  he  was  appointed  to  the  chair  of 
classical  archaology  at  Oxford,  and  since  1886 
has  been  professor  of  humanity  (Latin)  in  the 
University  of  Aberdeen.  He  has  made  a  special 
study  of  the  geography  and  topography  of  Asia 
Minor,  and  among  his  works  are:  'The  His- 
torical Geography  of  Asia  Minor'  (1890)  ;  'The 
Church  in  the  Roman  Empire  before  a.d.  170' 
(1893),  dealing  with  St  Paul  in  Asia  Minor 
and  the  early  persecutions  of  the  Christians; 
'The  Cities  and  Bishoprics  of  Phrygia' 
(1895-7);  *St  Paul  the  Traveler  and  the  Ro- 
man Citizen'  (1895)  ;  'Impressions  of  Turkey' 
(1897);  'Was  Christ  Born  at  Bethlehem?' 
( 1898) ;  'Historical  Commentary  on  the  Epistle 
to  the  Galatians'  (1899) ;  'The  Education  of 
Christ'   (1902). 

Ramsden,  ramz'den,  Jesse,  English 
mechanist  and  optician:  b.  Halifax,  Yorkshire, 
6  Oct  173s;  d.  Brighton,  Sussex,  5  Nov.  1800. 
He  was  apprenticed  to  a  cloth-worker,  but  sub- 
sequently applied  himself  to  engraving,  and  in 
the  course  of  his  emplojrment  having  to  engrave 
several  mathematical  instruments,  finally  con- 
structed them  himself.  He  opened  a  shop  in  the 
Haymarket,  whence  he  removed  to  Piccadilly, 
where  he  remained  until  his  death.  Ramsden 
obtained  a  premium  from  the  board  of  longitude 
for  the  invention  of  a  machine  for  the  division 
of  mathematical  instruments.  He  also  improved 
the  construction  of  the  theodolite,  the  pyrometer 
for  measuring  the  dilatation  of  bodies  by  heat, 
the  barometer  for  measuring  the  height  of  moun- 
tains, the  refracting  micrometer  and  transit  in- 
strument and  quadrant.  He  made  great  improve- 
ments in  Hadley's  quadrant  and  sextant, 
reducing  the  limits  of  error  from  5'  to  30" ;  and 
procured  a  patent  for  an  amended  equatorial. 
He  was  chosen  a  fellow  of  the  Royal  Society 
in  1786,  and  such  was  his  reputation  that  his 
instruments  were  bespoken  from  every  part  of 
Europe.  He  received  the  Copley  medal  from 
the  Royal  Society  in  1795  in  recognition  of  the 
importance  of  his  various  inventions. 

Ramseur,  rlm's^r,  Stephen  Dodson,  Amer- 
ican soldier:  b.  Lincolnton,  N.  C,  31  May  1837; 
d.  Cedar  Creek,  Va.,  19  Oct  1864.  He  was 
graduated  from  West  Point  in  i860  and  was 
assigned  to  garrison  duty  at  Fortress  Monroe. 
At  the  outbreak  of  the  Civil  War  he  resigned 
from  the  United  States  army  to  enter  the  Con- 
federate service  with  rank  as  major  of  artillery. 
He  served  in  the  peninsular  campaign,  was  later 
attached  to  "Stonewall"  Jackson's  command,  per- 
formed gallant  service  at  Chancel  I  orsville  and 
at  Gettysburg  in  his  capacity  of  brigadier-general, 
and  was  conspicuous  for  bravery  in  the  battle 
of  the  Wilderness.  In  1864  he  received  tem- 
porary rank  as  major-general,  was  engaged  in 
the  Shenandoah  campaign,  and  was  fatally 
wounded  at  the  battle  of  Cedar  Creek,  where  he 
was  captured  while  covering  the  retreat  of  the 
Confederate  forces. 

Ramsey,  rSm'zT,  Alexander,  American  pol- 
itician and  cabinet  officer:  b.  near  Harrisburg, 
Pa.,  8  Sept  1815;  d.  Saint  Paul,  Minn.,  22  April 
1903.  He  took  a  partial  course  at  Lafayette 
College  (Easton,  Pa.),  studied  law  at  Carlisle, 
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Pa.,  was  admitted  to  practice  in  1839,  in  1&41 
was  elected  chief  clerk  of  the  Pennsylvania  house 
of  representatives,  and  in  1843-7  was  a  Whig 
representative  in  Congress.  In  1848  he  was 
chairman  of  the  Whig  State  committee,  and  on 
2  April  1849  was  appointed  governor  of  Minne- 
sota, established  as  a  territory  3  March  1849.  He 
concluded  treaties  with  the  Ojibways  and  Sioux 
in  1851,  and  a  second  treaty  with  the  Ojibways 
in  1863.  In  1855  he  became  mayor  of  Saint  Paul, 
in  1859  was  elected  governor  of  the  State  of 
Minnesota,  being  the  Republican  candidate:  for 
the  first  State  campaign,  and  by  re-election  held 
the  post  until  his  resignation  lo  July  1863.  He 
then  served  in  the  United  States  Senate  two 
terms,  ending  in  1875.  While  in  the  senate  he 
visited  France  in  the  effort  to  secure  a  cheaper 
rate  of  international  postage.  In  1879-81  he 
was  secretary  of  war  in  Hayes'  cabinet  He  was 
a  leading  spirit  of  the  Minnesota  Historical 
Society,  of  which  he  was  the  first  president 
(1849-63).  He  was  the  first  Civil  War  governor 
to  offer  volunteers  to  Lincoln. 

Ramsgate,  rSmz'gat,  England,  on  the  Isle 
of  Thanet,  in  the  County  of  Kent,  four  miles 
from  Margate,  is  a  seaport  and  popular  seaside 
resort.  It  is  situated  in  the  valley  between 
chalky  cliffs  and  has  a  fine  stretch  of  sandy 
beach.  The  chief  places  of  interest  are  the 
theatre,  _  music-hall,  assembly-roorn,  iron  prom- 
enade pier,  and  churches.  There  is  an  excellent 
harbor,  extensive  bathing  establishments ;  of  his- 
torical interest  are:  an  ancient  Anglo-Saxon 
graveyard  on  Ossengal  Hill,  about  one  mile  from 
the  town ;  Pegwell  Bay,  the  landing  place  of 
Hengist  and  Horsa,  and  Cliffs'  End,  where  a 
cross  marks  that  of  Saint  Augustine.  There  is 
some  ship-building,  rope-making  and  a  consid- 
erable fishery. 

Ramus,  ra'mtis,  Petrns.  See  Ram£e,  Pierke. 

Ra'na.     See  Frog. 

Ranavalo'na  III.,  former  queen  of  Mada- 
gascar: b.  about  1861.  She  succeeded  her  aunt, 
Ranavalona  II.,  in  1883  and  in  that  year  married 
the  prime  minister  Rainilaiarivony  who  had 
been  prince  consort  to  her  aunt.  She  was  only 
nominally  queen  as  the  government  had  been 
controlled  by  the  prime  minister  since  1864.  The 
French  succeeded  in  establishing  a  protectorate 
over  the  island  in  1895,  Ranavalona  retained  a 
nominal  sovereignty  until  1897  when  the  island 
was  declared  a  French  colony  and  the  queen 
was  deposed  and  exiled  to  Algeria. 

Ranc,  rank,  Artiiur,  French  politician  and 
author:  b.  Poitiers,  20  Dec.  1831.  He  was  edu- 
cated at  the  college  in  Poitiers;  studied  law  in 
Paris  in  1853;  became  involved  in  the  disorders 
of  the  democratic  party,  was  arrested  and  de- 
ported to  Africa.  Returning  to  Paris  after  the 
amnesty  of  1859,  he  contributed  to  the  <  Courier 
du  Dimanche,'  the  *Nain  Jaune,'  the  'Journal 
de  Paris*  and  other  journals.  For  certain 
articles  written  for  the  *Nain  Jaune'  he  was 
imprisoned  for  four  months.  Under  Gambetta 
he  became  director  of  police  and  in  1871  was 
elected  to  the  National  Assembly,  but,  owing  to 
his  disagreement  with  the  arrangements  for  peace 
he  resigned  and  was  elected  a  member  of  the 
Commune.  He  resigned  from  that  body  on 
account  of  its  violence.  In  1873  he  again  be- 
came a  member  of  the  National  Assembly.  Later 
he  was  impeached  for  the  part  he  had  played 


during  the  Commune,  and  in  1875  during  his 
absence  in  Belgium  was  condemned  to  death  m 
contumaciam.  The  amnesty  of  1879  allowed  bis 
return  to  France,  and  in  1881  he  became  deputy 
from  the  Seine  and  in  1891  a  senator.  He  wrote 
a  political  romance,  <Sous  I'Empire'  (1872), 
also  <De  Bordeaux  a  Versailles*  (1877);  'Le 
Roman  d'une  Conspiration'    (1868). 

Rancagua,  ran-kag'wa,  Chile,  the  capital 
of  the  province  of  O'Higgins,  45  miles  by  rail 
south  of  Santiago.  Itis  an  agricultural  centre 
with  an  active  domestic  trade.  The  Spaniards 
here  won  an  important  victory  over  the  revo- 
lutionary forces  in  1814. 

Ranc£,  ran-sa,  Dominique  Armand  Jean  le 
Bouthillier  de,  founder  of  the  reformed  order 
of  La  Trappe:  b.  Paris  9  Jan.  1626;  d.  26  Oct 
1700.  At  II  he  was  appointed  canon  of  Notre 
Dame,  and  at  13  wrote  a  commentary  on  the 
Odes  of  Anacreon.  After  being  graduated  at 
the  Sorbonne,  he  was  ordained  priest  (1651) 
and  before  long  was  preferred  to  no  fewer  than 
six  benefices.  Residing  at  Paris,  in  receipt  of  a 
large  income  in  addition  to  his  private  fortune, 
he  gave  himself  up  to  a  life  of  dissipation.  In 
1657,  hovjrever,  a  change  took  place  in  his  man- 
ner of  life,  and  he  determined  to  enter  the 
cloister.  He  disposed  of  his  estate  of  Verct,  near 
Tours,  applying  the  proceeds  to  religious  pur- 
poses, and  demitted  all  his  benefices  except  the 
priory  of  Boulogne  and  the  abbey  of  La  Trappe. 
Retiring  to  the  latter  place  in  1664,  he  began  the 
strictest  reforms.  (See  La  Trappe.)  In  con- 
sequence of  his  growing  infirmities  he  resigned 
his  charge  of  the  abbey  in  1695.  Consult  Mar- 
sollier,  <Vie  de  Ranee*  (1703) ;  Gaillardin, 
'Trappistes*  (1844) ;  Pfannenschmidt,  'CJe- 
schichte  der  Trappisten'  (1873). 

Ranching,  a  term  derived  from  the  Span- 
ish-American word  *rancho,*  originally  meaning 
a  place  where  herdsmen  eat  and  sleep,  but  grad- 
ually extended  to  mean  a  grazing  farm.  Some 
of  these  ranches  are  of  vast  extent,  especially 
in  Old  Mexico  and  in  South  America,  and  in- 
clude hundreds  of  square  miles.  In  Texas,  Colo- 
rado and  other  western  States  and  Territories, 
also,  there  are  very  large  ranches,  from  which 
come  the  supplies  of  cattle  for  the  American  and 
foreign  markets.  With  the  growth  of  population 
there  has  been  a  marked  reduction  in  great  in- 
dividual holdings  of  land,  but  some  of  the  cat- 
tle-farms are  still  very  extensive.  The  cattle 
are  herded  by  a  mixed  class  of  men  known  as 
cowboys,  which  includes  students  from  college, 
rough  and  honest  frontiersmen,  and  others  with 
a  record  that  has  driven  them  from  places  where 
they  are  better  known.  It  was  chiefly  from 
the  cowboy  element  that  President  Roosevelt 
recruited  his  Rough  Riders  for  the  Spanish- 
American  war. 

The  cowboys  round  up  the  cattle  once  of 
twice  a  year,  when  the  steers  three  years  old- 
are  separated  from  the  main  herd  and  sent  to 
market,  and  the  calves  are  branded.  The  rattle 
of  the  ranches  have  been  much  improved  within 
recent  years  by  crossing  with  domestic  breeds. 

Rand,  rand,  or  Witwatersrand,  Sooth 
Africa.  See  Witwatersrand;  Transvaal  Col- 
ony. 

Randall,  ran'dal,  Alexander  Wiffian* 
American  legislator:  b.  Ames,  N.   Y.,  31  Oct 
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1819;  d.  Elmira,  N.  Y,  25  July  1872.  He 
studied  law,  was  admitted  to  the  bar  and  in  1840 
established  a_  law  practice  at  Waukesha,  Wis. 
He  was  appointed  postmaster  there  and  in  1847 
was  a  member  of  the  convention  which  framed 
the  State  constitution.  In  1855  he  was  elected 
to  the  State  legislature,  was  judge  of  the  2d 
district  in  1856,  and  in  1857-61  was  governor 
of  Wisconsin,  rendering  important  aid  in  raising 
troops  for  the  Union  army.  In  1861-2  he  served 
as  minister  to  Italy,  was  assistant  postmaster- 
general  in  1862-6,  and  postmaster-general  in 
1866-9.  He  then  retired  from  public  life  and 
engaged  in  law  practice  at  Elmira  until  his 
death. 

Randall,  Emilius  Oviatt,  American  author: 
b.  Richfield,  Ohio,  28  Oct  1850.  He  was  grad- 
uated from  Cornell  University  in  1874,  studied 
law  in  the  Ohio  State  University;  was  admitted 
to  the  bar  in  1890  and  became  professor  of  law 
at  the  Ohio  State  University  in  1893.  He  was 
appointed  secretary  of  the  Ohio  State  Archse- 
ological  and  Historical  Society  in  1894,  and  offi- 
cial reporter  of  the  Ohio  supreme  court  in  1895. 
He  was  editor  of  'Bench  and  Bar  of  Ohio' ; 
'Ohio  State  Reports  of  the  Supreme  Court  De- 
cisions' (17  vols.)  ;  and  since  1897  has  also 
edited  the  'Ohio  Archaeological  and  Historical 
Quarterly.'  He  has  written:  'History  of  the 
Separatist  Party  of  Zoar'  (1899);  'History  of 
Blennerhasset'   (1899). 

Randall,  George  Morton,  American  mili- 
tary officer:  b.  Ohio  8  Oct  1841.  At  the  out- 
break of  the  Civil  War  he  entered  the  Union 
army,  where  he  received  a  commission  as  2d 
lieutenant.  He  received  steady  promotion,  was 
distinguished  for  gallantry  'at  Antietam  and 
Petersburg,  and  was  mustered  out  of  the  volun- 
teer service  in  1865  with  the  rank  of  lieutenant- 
colonel.  He  was  commissioned  captain  in  the 
regular  army  in  that  year,  promoted  colonel  in 
1890  for  gallant  services  in  the  Indian  warfare 
in  Arizona  in  1873-4;  commissioned  brigadier- 

feneral  of  volunteers  at  the  outbreak  of  the 
panish  war  in  1898,  and  on  the  reorganization 
of  the  regular  army  in  1901  received  rank  as 
brigadier-general. 

Randall,  James  Ryder,  American  journal- 
ist and  poet :  b.  Baltimore,  Md.,  i  Jan.  1839.  He 
was  educated  at  Georgetown  College,  D.  C, 
taught  for  a  while  in  a  Louisiana  college,  and 
then  turned  to  journalism.  In  1861  he  wrote 
'Maryland,  My  Maryland,'  a  song  which  when 
set  to  music  became,  next  to  'Dixie,'  the  most 
popular  of  the  Confederate  war-songs  and  is 
considered  by  many  to  be  the  best  American 
martial  lyric.  None  of  his  other  songs  achieved 
the  fame  of  this,  but  several  of  them  are  of 
notable  excellence.  Among  them  are:  'Stone- 
wall Jackson,'  and  'There's  Life  in  the  Old 
Land  Yet*  After  1866  he  was  for  many  years 
the  editor  of  the  'Constitutionalist'  of  Augusta, 
Georgia. 

Randall,  Samuel  Jackson,  American 
statesman:  b.  Philadelphia  10  Oct  1828;  d. 
Washington,  D.  C,  12  April  1890.  Educated  in 
the  schools  of  his  native  city,  he  began  life  as  a 
silk  merchant's  clerk  and  later  entered  into  part- 
nership in  a  firm  of  wholesale  iron  merchants. 
But  politics  was  more  attractive  to  him  than 
business.  He  served  four  years  as  member  of 
the  city  council  and  in  1858  was  elected  to  the 


State  senate.  He  enlisted  with  the  City  troop  of 
Philadelphia  at  the  beginning  of  the  Civil  War 
and  served  under  Gen.  Thomas'  command  in 
the  2d  United  States  cavalry.  He  was  promoted 
to  orderly  sergeant,  then  quartermaster,  and 
finally  captain  of  his  company.  During  the  bat- 
tle 01  Gettysburg  he  was  advanced  to  provost- 
marshal.  In  1862  he  was  elected  to  Congress 
and  was  a  member  of  that  body  for  28  years.  TTie 
first  eight  years  of  his  career  in  Congress  were 
uneventful ;  but  in  the  43d  Congress  he  served 
with  Blaine,  Garfield,  Banks,  and  S.  S.  Cox  oh 
the  committee  on  rules,  and  took  the  lead  in 
the  opposition  to  the  Force  Bill  in  order  to  defeat 
its  passage  as  law  and  secure  for  himself  the 
leadership  of  the  Democratic  party  in  Congress. 
He  was  elected  Speaker  of  the  House  at  the 
2d  session  of  the  44th  Congress  and  re-elected 
by  the  45th  and  46th;  hence  it  fell  to  him  to 
preside  during  the  dispute  over  the  Presidential 
election  of  1876.  He  was  not  in  sympathy  with 
the  settlement  of  the  difficulty  by  means  of  an 
electoral  commission.  Although  always  a  Dem- 
ocrat, he  took  the  opposite  view  to  that  of  his 
party  on  the  subject  of  protection  at  the  period 
when  tariff  discussions  were  uppermost  in  Con- 
gress. He  was  an  indefatigable  worker  and 
never  shirked  the  arduous  labor  of  committees, 
insisting  always  on  econorny  and  honesty  in  the 
management  of  public  affairs.  Hence  he  served 
as  an  immense  safeguard  of  the  national  treas- 
ury. 

Randegger,  ran'deg-gSr,  Alberto,  Austro- 
English  composer  and  conductor:  b.  Trieste  13 
April  1832.  He  studied  pianoforte  under  La- 
font  and  composition  under  L.  Ricci,  and  before 
he  was  20  was  known  as  composer  of  several 
masses  and  two  ballets.  His  ne.xt  work  was  an 
opera,  'II  Lazzarone,'  to  a  libretto  by  Rossi. 
He  became  musical  director  in  various  Italian 
theatres,  and  brought  out  his  sepond  opera, 
'Bianca  Capella,'  at  Brescia  in  1854.  In  that 
year  he  removed  to  London,  where  he  has 
since  resided,  becoming  naturalized.  He  has 
been  teacher  and  director  of  the  Royal  Acad- 
emy of  Music,  conductor  of  Italian  opera  at 
Covent  Garden,  and  of  concerts  at  Queen's  Hall 
and  the  Norwich  Festival.  A  comic  opera,  'The 
Rival  Beauties,'  was  produced  in  1864.  He  was 
made  Knight  of  the  Crown  of  Italy  in  1892. 

Randers,  ran'ders,  Denmark,  in  Jutland, 
eight  miles  from  Randers  Fjord,  an  important 
port,  whose  chief  exports  are  butter  and  eggs; 
chief  imports  sugar,  petroleum,  coal,  and  iron. 
Its  celebrated  gloves,  its  manufactures  of  ho- 
siery, cutlery,  railway  carriages,  calico-printing 
works,  and  distilleries  are  the  chief  industries. 
Pop.   about  22,000. 

Randolph,  ran'dolf,  Alfred  Magill,  Ameri- 
can Protestant  Episcopal  bishop:  b.  Winchester, 
Va.,  31  Aug.  1836.  He  was  graduated  at  William 
and  Mary  College  in  1855  and  at  the  Virginia 
Theological  Seminary  in  1858,  and  took  priest's 
orders  in  i860.  He  was  rector  of  St.  George's 
Church,  Fredericksburg,  Va.,  1860-2,  chaplain 
in  the  Confederate  army  1863-5,  an<l  rector  of 
Emmanuel  Church,  Baltimore,  Md.,  1867-83.  In 
the  latter  year  he  was  elected  coadjutor-bishop 
of  Virginia.  In  1892  the  diocese  was  divided 
and  he  then  became  bishop  of  southern  Virginia. 
He  has  published  'Reason,  Faith,  and  Authority 
in  Christianity'  (1902). 
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Randolph,  Edmund  Jennings,  American 
statesman:  b.  Williamsburg,  Va.,  lo  Aug.  1753; 
d.  Clarke  County,  Va.,  13  Sept.  1813.  He  was 
educated  at  William  and  Mary  College  and 
afterward  admitted  to  the  bar.  He  was  Vir- 
ginia's first  attorney-general,  was  member  of 
Congress  1779-82  and  governor  of  Virginia 
1786-8.  He  was  a  member  of  the  convention 
that  framed  the  Federal  constitution,  though  he 
did  not  approve  or  sign  the  document  when 
completed.  However,  he  urged  Virginia  to  ac- 
cept it,  feeling  the  necessity  of  union  of  the 
States.  He  was  a  leader  in  the  work  of  codify- 
ing the  Virginian  laws  begun  in  1788.  In  1789 
Washington  appointed  him  attorney-general,  and 
in  1794  he  succeeded  Jefferson  a?  secretary  of 
state.  During  the  pending  of  the  Jay  treaty, 
Fauchet,  the  French  minister  to  the  United 
States,  sent  home  some  despatches  to  his  coun- 
try which  were  intercepted  by  an  English  ship 
and  through  the  English  minister  were  trans- 
mitted to  Washington.  They  were  kept  by  the 
President  for  eight  days  before  their  contents 
were  disclosed  to  Randolph.  Feeling  that  others 
had  been  consulted  regarding  the  matter  before 
he  was  apprised  and  that  he  must  consequently 
be  prejudged,  he  resigned  his  office  after  deny- 
ing the  allegations  of  the  despatches.  He  retired 
to  Virginia  and  resumed  the  practice  of  the  law, 
but  his  public  career  was  blighted  and  his 
memory  bore  the  stain  of  the  accusations  against 
him  until  his  vindication  was  presented  by  Mon- 
cure  D.  Conway  in  an  article,  <A  Suppressed 
Statesman,'  in  <Lippincott's  Magazine'  for  Sep- 
tember 1887,  followed  by  a  biography,  'Omitted 
Chapters  of  History  Disclosed  in  the  Life  and 
Papers  of  Edmund  Randolph'   (1888). 

Randolph,  John,  of  Roanoke,  American 
statesman:  b.  Cawsons,  Chesterfield  County, 
Va.,  2  June  1773 ;  d.  Philadelphia  24  June  1833. 
He  was  of  ap_  old  and  wealthy  Virginia  family. 
His  father  died  young,  and  his  mother  mar- 
ried St.  George  Tucker,  who  directed  his  early, 
education.  Later  he  attended  the  grammar 
school  of  William  and  Mary  College;  in  1787 
went  to  Princeton  for  a  few  months,  and  the 
following  session  to  Columbia  College,  which 
ended  his  academic  training.  In  spite  of  his 
protestations  of  ignorance  he  was  well  educated, 
wrote  and  reasoned  well.  He  read  law  and 
began  to  practise,  but  entered  into  politics,  and 
in  1799  was  elected  to  Congress  on  a  platform 
denouncing  the  Alien  and  Sedition  laws.  Ran- 
dolph was  in  the  House  of  Representatives  1799- 
1813,  1815-17,  and  1819-25.  He  was  a  mem- 
ber of  the  Senate  1825-29,  and  in  1829  was 
a  member  of  the  Virginia  Constitutional  Conven- 
tion. In  Congress  he  soon  became  the  leader 
of  the  Democratic-Republican  opposition,  and 
after  the  defeat  of  the  Federalists,  was  the 
leader  of  the  administration  party,  but  soon 
fell  out  with  Jefferson,  and  became  an  independ- 
ent with  a  few  followers  called  "Quids." 
Throughout  his  public  career  Randolph  was  a 
consistent,  strict  constructionist  In  his  first 
speech  he  advocated  a  reduction  of  the  "mer- 
cenary" army;  he  led  in  the  impeachment 
(1804-5)  of  Justice  Chase,  of  the  Federal  Dis- 
trict Court;  he  denounced  the  settlement  of  the 
Yazoo  frauds ;  and  was  the  enemy  of  fraud  and 
corruption  in  every  form.  Brought  up  in  the 
midst  of  war,  he  hated  it,  opposing  all  meas- 
ures leading  to  the  War  of  1812,  and  his  opposi- 


tion to  the  administration  cost  him  his  seal  in 
1813.  Returned  to  Congress  in  1815,  he  strongly 
opposed  the  national  reaction  that  followed  9ie 
.War  of  1812.  He  disliked  slavery,  but  de- 
nounced the  Missouri  Compromise  as  a  sur- 
render of  principles  by  both  sides.  He  in- 
vented the  term  "dough  faces,"  as  applied  to 
Northern  men  who  made  compromises  with 
slavery  for  reasons  of  expediency.  He  supported 
Jackson  for  the  Presidency,  and  denounced  the 
Adams-Clay  understanding  as  "a  combination 
of  Puritan  and  blackleg."  A  duel  with  Clay 
followed  (1825),  in  which  Randolph  threw 
away  his  fire  and  offered  Clay  his  hand.  In 
1830  Jackson  appointed  him  minister  to  Russia. 
Resigning  because  of  ill  health,  Randolph  re- 
turned to  America  (1831)  and  opposed  Jackson 
in  the  Nullification  controversy.  Re-elected  to 
Congress  in  1832,  he  died  before  taking  his  seat 
Randolph  was  a  strange  compound  of  contra- 
dictory elements.  At  times  he  was  a  deist;  of- 
tener  an  emotional  Christian.  He  was  a  far- 
sighted  statesman,  an  eloquent  speaker,  a  master 
of  satire  and  vindictive;  at  times  he  spoke  non- 
sense. Eccentric  and  irritable  in  public,  he  was 
fond  of  children  and  was  loved  by  them.  By  his 
will  he  emancipated  his  318  slaves,  providing  for 
their  support  With  clearer  vision  than  most  of 
his  contemporaries,  he  foresaw  the  grave  danger 
to  the  South  from  the  slavery  question  in  politics 
and  pointed  out  the  course  which  that  section 
must  follow.  He  was  never  married,  his  fiancee, 
the  beautiful  Maria  Ward,  having  broken  her 
engagement  with  him  to  marry  his  cousin,  Pey- 
ton Randolph.  An  aristocrat,  he  believed  in  the 
democratic  theories  of  the  French  Revolution, 
but  admired  Edmund  Burke.  In  his  later  years, 
his  mind  was  affected  by  disease  and  the  use  of 
drugs  to  deaden  pain,  and  by  domestic  troubles. 
In  personal  appearance  Randolph  was  tall,  very 
slender,  with  a  dark,  keen  face,  and  long  thin 
fingers,  which  he  pointed  or  shook  at  his  oppo- 
nents when  speaking.  "Little  Jack"  was  a  beau- 
tiful boy;  John  Randolph  was  an  ugly  man. 
Consult :  Garland,  <The  Life  of  John  Randolph 
of  Roanoke'  (1881);  Henry  Adams,  'John 
Randolph>  (1882) ;  Trent  'Southern  Sutes- 
men  of  the  Old  Regime'  (1898). 

Walter  L.  Fleming, 
Professor  of  History,  West  Virginia  University. 

Randolph,  Peyton,  American  patriot,  pres- 
ident of  the  1st  Continental  Congress:  b.  Wil- 
liamsburg 1723;  d.  Philadelphia  22  Oct  1775. 
He  was  graduated  at  William  and  Mary  Col- 
lege, and,  sent  to  complete  his  education  in 
England,  studied  law  at  the  Temple  In  1748 
he  became  king's  attorney  for  the  colony,  and 
the  same  year  was  chosen  a  member  of  the 
House  of  Burgesses.  He  was  chairman  of  a 
committee  authorized  to  revise  the  laws  of  the 
colony,  and  was  among  the  most  active  and  in- 
fluential members  of  the  assembly.  In  1764  the 
Virginia  House  of  Burgesses  voted  an  address 
to  the  king  against  the  passage  of  the  Stamp 
Act,  which  Randolph  drew  up.  On  12  April 
1766  he  was  made  speaker  of  the  House  of 
Burgesses,  and  resigned  his  office  of  attorney- 
general.  In  the  measures  of  opposition  to  the 
English  he  now  took  a  conspicuous  part.  In 
March  1773,  on  the  reception  of  copies  of  an 
address  and  resolution  from  the  Massachusetts 
assembly,  Randolph  was  prominent  in  urging 
instant  and  bold  action.   In  the  convention  which 
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RANDOLPH  — RANDOLPH-MACON  SYSTEM 


met  in  August  1774,  at  Williamsburg,  he  pre- 
sided, and  was  one  of  the  delegates  elected  to 
the  Continental  Qingress  appointed  to  meet  in 
Philadelphia  in  the  following  September.  On 
the  assembling  of  that  body  he  was  unanimously 
elected  its  president  In  1775  he  presided  over 
the  second  convention  of  Virginia  and  was 
speaker  of  the  House  of  Burgesses. 

Randolph,  Thomas,  English  poet  and 
dramatist:  b.  Houghton,  Northamptonshire,  15 
June  1605 ;  d.  Blatherwyke,  Northamptonshire, 
17  March  1635.  He  was  educated  at  Cambridge, 
and  was  admitted  to  a  fellowship,  began  early 
to  write,  and  gained  the  friendship  of  Shirley 
and  Ben  Jonson,  who  adopted  him  among  his 
poetic  "sons.*  He  seems  to  have  lived  a  bois- 
terous life,  which  was  doubtless  the  cause  of  his 
early  death.  He  left  a  number  of  bright,  fanci- 
ful poems,  and  was  author  of  several  dramas 
successfully  performed  by  the  university  stu- 
dents. <Aristippus,  or  the  Jovial  Philosopher* 
and  'The  Conceited  Peddler'  were  published  in 
1630,  the  first  a  satire  on  university  education, 
the  latter  a  monologue  in  the  style  of  Shake- 
speare's <AutoIycus.>  He  also  wrote:  'The 
Muses'  Looking  Glass'  and  'Amyntas,'  pub- 
lished posthumously  with  his  poems  (1638)  ;  and 
*Comelianum  Dolium'  (1638)  and  'Hey  for 
Honesty'  (1651)  are  credited  to  him.  His  col- 
lected works  were  edited  by  Hazlitt  (1875). 

Randolph,  Thomas  Jefferson,  American 
legislator:  b.  Monticello,  Albemarle  County,  Va., 
12  Sept.  1792;  d.  Edge  Hill,  Albemarle  County, 
Va.,  8  Oct  1875.  He  was  for  several  years  a 
member  of  the  State  legislature  of  Virginia, 
where  he  introduced  in  1832  a  bill  for  the  grad- 
ual abolition  of  slavery,  and  in  1842  another  for 
the  reform  of  the  taxes,  which  was  passed,  and 
proved  of  assistance  in  placing  the  State  on  a 
sound  financial  basis.  In  185 1-2  he  was  a 
member  of  the  convention  for  the  revision  of 
the  Virginia  Constitution,  in  Civil  War  time 
was  a  firm  supporter  of  the  Confederacy,  and 
in  1872  presided  over  the  National  Democratic 
convention  which  nominated  Horace  Greeley  for 
the  presidency.  As  literary  executor  he  edited 
the  'Life  and  Correspondence  of  Thomas  Jeffer- 
son' (1829);  and  he  wrote  also  'Sixty  Years' 
Reminiscences  of  the  Currency  of  the  United 
States.' 

Randolph,  Vt,  town  in  Orange  County; 
on  the  Central  Vermont  railroad;  about  22 
miles  south  by  west  of  Montjwlier.  The  town 
includes  several  villages.  It  is  in  an  agricultural 
and  lumbering  region  and  its  industries  are  con- 
nected largely  with  farming  and  lumbering.  It 
has  wooden  ware_  factories,  flour  and  lumber 
mills,  and  creameries.  Its  most  noted  institution 
is  the  Randolph  State  Normal  School.  It  has 
a  free  public  library.  Pop.  (1890)  3,232;  (1900) 
3,141;  (1910)  3.191. 

Randolph  Plan,  in  American  political  his- 
tory, the  name  given  the  scheme  of  a  Federal 
Constitution  proposed  in  the  Convention  of  1787 
by  Edmund  Randolph  of  Virginia.  It  contained 
15  resolutions  and  proposed  a  correction  of  the 
Articles  of  _  Confederation ;  representation  by 
population  in  two  branches  of  Cbngress,  the 
first  chosen  by  the  people,  the  second  by  State 
Legislatures;  congressional  control  of  taxation 
and  commerce;  congressional  veto  of  State 
enactments;   that   Congress   should  choose   the 


executive;  that  the  executive  with  part  of  the 
judiciary  should  have  a  limited  veto  on  acts 
of  Congress,  and  other  less  important  provisions. 
The  plan  was  favorably  reported  and  many  of 
its  suggestions  were  used  in  the  drafting  of  the 
Constitution. 

Randolph-Macon  (ma'kon)  System  of 
CoUejges  and  Academies,  a  group  of  five  in- 
stitutions in  Virginia,  comprising:  (i)  Ran- 
dolph-Macon College  at  Ashland,  a  college  for 
men ;  (2)  Randolph-Macon  Academy  at  Bedford 
City;  and  (3)  Randolph-Macon  Academy  at 
Front  Royal,  preparatory  schools  for  boys;  (4) 
Randolph- Macon  Woman's  College  at  Lynch- 
burg; (5)  Randolph-Macon  Institute  at  Dan- 
ville, a  preparatory  school  for  girls.  These  in- 
stitutions are  under  the  control  of  one  board  of 
trustees,  which  is  self-perpetuating.  The  orig- 
inal institution  is  the  college  for  men  at  Ash- 
land, which  was  established  under  the  auspices 
of  the  Methodist  Episcopal  Church,  South,  and 
received  its  charter  from  the  Virginia  legislature 
in  1830,  thus  being  the  oldest  Methodist  college 
in  America.  It  was  located  near  Boydton, 
Mecklenburg  County,  Va.,  and  opened  to  stu- 
dents in  1832.  The  college  obtained  no  perma- 
nent endowment  until  shortly  before  the  Civil 
War,  and  was  closed  during  the  war.  Much 
of  the  endowment  was  also  rendered  worthless, 
and  the  college  reopened  in  1866  under  serious 
embarrassment  In  1868  its  site  was  changed  to 
Ashland,  Va.,  and  since  that  time  its  work  has 
been  successful  and  influential.  The  first  of  the 
affiliated  schools  was  the  Academy  at  Bedford 
City,  founded  in  1890;  the  Academy  at  Front 
Royal  was  established  in  1892,  and  the  Woman's 
College  in  1893;  the  Institute  at  Danville  was 
affiliated  with  the  system  in  1897. 

The  Randolph-Macon  College  at  Ashland 
offers  courses  leading  to  the  degrees  of  A.B. 
and  A.M.,  graduation  with  distinction  in  four 
subjects  additional  to  those  required  for  the  de- 
gree of  A.B.,  is  required  for  the  degree  of  A.M. 
The  A.M.  courses  are  elective,  and  the  elective 
system  prevails  to  a  limited  degree  in  the  A.B. 
course.  Six  students'  aid  funds  are  provided, 
four  of  which  are  for  ministerial  students,  and 
several  scholarships,  the  largest  of  which  has  a 
fund  of  $10,000.  Two  literary  societies  are 
maintained  by  the  students  for  literary  and  ora- 
torical exercises.  The  buildings  include  Pace 
Lecture-Room  Building,  the  Chemical  Labora- 
tory, Duncan  Memorial  Chapel,  the  Library, 
the  Gymnasium,  the  Pettyjohn  Hall  of  Science, 
and  eight  large  dormitories.  The  library  con- 
tained in  1910,  11,000  volumes.  The  grounds 
and  buildings  are  valued  at  $9S,ooo ;  the  produc- 
tive funds  amounted  to  $210,000  in  1910,  and 
the  annual  income  to  $19,000.  The  students 
numbered  147,  and  the  faculty  18. 

The  Randolph-Macon  Woman's  College 
offers  courses  leading  to  the  degrees  of  A.B. 
and  A.M.  One  year  of  graduate  work  in  courses 
elected  by  the  student  is  required  for  the  mas- 
ter's degree.  For  the  A.B.  course  the  work  of 
the  nrst  two  years  is  prescribed,  the  last  two 
years  is  largely  elective;  the  electives  are  ar- 
ranged in  eight  groups,  one  course  in  each 
group  being  the  free  choice  of  the  student 
Courses  in  music  are  offered ;  one  course  in  the 
history  of  music  is  open  to  all  college  students 
and  counts  toward  the  A.B.  degree;  and  a  corn- 
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pletion  of  the  course  in  either  piano,  organ  or 
vocal  music  counts  three  hours  toward  the  de- 
ftee.  The  college  _  occupies  two  large  build- 
ings, the  main  building  and  the  Jones  Me- 
morial Library ;  the  library  contained  9,000  vol- 
umes in  1910.  In  1910  the  productive  funds 
amounted  to  $210,000,  the  annual  income  was 
$158,000.  The  students  numbered  516  and  the 
faculty  42. 

Range,  (i)  in  gunnery,  the  horizontal  dis- 
tance to  which  a  projectile  is  thrown.  Strictly, 
it  is  the  distance  from  the  muzzle  of  the  gun  to 
the.  second  intersection  of  the  trajectory  with 
the  line  of  sight.  A  cannon  Ijring  horizontally 
is  called  the  right  level  or  point-blank  range; 
when  the  muzzle  is  elevated  to  45'  it  is  called 
the  utmost  level.  (2)  In  music,  the  whole  as- 
cending or  descending  series  of  sounds  capable 
of  being  produced  by  a  voice  or  instrument ;  the 
compass  or  register  of  a  voice  or  instrument. 
(3)  In  natural  science,  the  geographical  limits 
within  which  an  animal  or  plant  is  now  dis- 
tributed, and  the  limits  in  pomt  of  time  within 
which  it  has  existed  on  the  globe.  The  first 
'»  called  range  in  space,  and  tihe  second  range 
in  time.  In  the  case  of  marine  animals,  as  the 
MoUusca,  there  is  also  a  range  of  depth,  as 
measured  by  the  number  of  fathoms  which  con- 
stitute their  superior  and  inferior  limits.  (4)  As 
a  nautical  term :  the  length  of  cable  a  little  in 
excess  of  the  depth  of  water,  ranged  on  deck 
ready  to  run  out  when  the  anchor  is  let  go. 
Also  a  large  cleat  in  the  waist  for  belaying  the 
sheets  and  tacks  of  the  courses. 

Range  Finder.     See  Fortification. 

Rangeley  (ranj'li)  Lakes,  in  Maine,  near 
the  western  boundary;  one  of  the  lakes,  Um- 
bagog,  is  on  the  boundary  between  Maine  and 
New  Hampshire.  The  principal  lakes  are  Umba- 
gog,  Richardson,  Molechunkemunk,  Mooseluc- 
maguntic,  Rangeley,  and  Kennebago.  A  number 
of  small  bodies  of  water  are  connected  with  the 
lakes  mentioned,  and  all  are  joined  by  short 
streams.  The  Rangeley  Lakes  are  the  head- 
waters of  Androscoggin  River  (q.v.).  They  are 
noted  for  the  wild  and  picturesque  scenery,  and 
the  abundance  of  fish  and  game.  The  region  is 
a  favorite  summer  resort.  Two  railroads  enter 
this  section,  one  terminating  at  the  town  of 
Rangeley  on  Rangeley  Lake,  and  the  other  at 
Bemis  on  Mooselucmaguntic  Lake. 

Ranger,  ran'jer,  Henry  Ward,  American 
painter:  b.  Western  New  York  1858.  He  never 
attended  an  academy  of  art,  but  traveled 
through  France,  England,  and  Holland  for  sev- 
eral years,  and  returning  to  the  United  States 
was  elected  Associate  of  the  National  Academy 
of  Design.  Among  his  pictures  are  <The  Top 
of  the  HilP  (in  the  Corcoran  Gallery)  ;  'East 
River  Idyll >  (in  the  Carnegie  Gallery);  'Pas- 
ture Lot';  'Morning  at  High  Bridge*;  'Brad- 
ley's Mill  Pond.>  Other  of  his  pictures  are 
marines,  and  as  a  landscape  painter  his  works 
are  fresh,  vigorous  and  finely  colored. 

Rangoon,  ran-goon',  Burma,  chief  town 
and  principal  seaport  of  Lower  Burma,  on  the 
left  tenk  of  the  Hlaing  or  Rangoon  River,  in  the 
Pegfu  Division,  covers  an  area  of  22  square 
miles,  and  is  populated  by  Hindus,  Moham- 
medans and  Christians.  The  town  occupies  a 
long  stretch  of  high  land,  incorporating  villas 
whose   spacious  grounds   lend  to  certain  parts 


almost  a  rural  aspect.  The  wide  streets  are 
virtually  boulevards  bordered  on  either  side  by 
trees.  The  town  is  of  recent  growth,  dating 
from  about  1852.  Among  buildings  may  be  men- 
tioned the  cathedrals,  churches,  government 
buildings,  town-hall,  law-courts,  custom-house, 
hospital  schools  and  colleges,  and  museum.  The 
city  enjoys  most  of  the  modem  conveniences, 
including  a  good  water  supply.  There  is  railway 
communication  with  Mandalay  and  Prome.  A 
large  foreign  and  inland  commerce  is  also  car- 
ried on  by  waterways.  The  main  exports  are 
rice  and  timber,  besides  raw  cotton,  precious 
stones,  ivory,  horns,  and  a  variety  of  other  arti- 
cles. Cotton  and  woolen  goods,  machinery, 
coals,  silk,  salt  and  sugar  are  imported.  The 
annual  exports  exceed  iio,ooo,ooa  Rangoon 
was  built  in  1753  by  Aloung-Choosa,  the  founder 
of  the  Burmese  dynasty,  and  has  since  been  the 
scene  of  many  wars  between  Burmans  and 
Peguans.  The  British  restored  it  in  1825  to  the 
Burmese,  but  annexed  it  in  1852.  Pop.  about 
240,000. 

Ranjit  Singh,  riin-jet'  sing'h',  founder  of 
the  Sikh  kingdom  in  the  Punjab,  India:  b. 
Gujranwala  2  Nov.  1780;  d.-  27  June  1839.  His 
father  was  Maha-Singh,  sirdar  of  Sukur-Chu- 
keah.  He  lost  both  parents  before  he  was  tS, 
and  though  wholly  without  education  set  vigor- 
ously about  consolidating  and  extending  his 
power.  At  20  he  was  appointed  governor  of 
Lahore  by  the  Afghan  Amir  and  calculated  upon 
the  fanaticism  of  the  Sikhs  for  establishing  his 
power  over  them.  He  secured  European  officers 
to  organize  his  army,  whose  steadfastness  and 
religrious  zeal  Sir  William  Hunter  has  compared 
to  the  Ironsides  of  Cromwell.  In  1809  he 
formed  an  alliance  with  the  English  through 
Charles  Metcalfe,  defining  the  Sutlej  as  the 
boundary  between  their  respective  territories, 
and  to  this  engagement  he  always  remained  loyaL 
Having  removed  the  danger  of  Elnglish  com- 
bination with  any  of  his  native  rivals,  he  actively 
pushed  forward  his  conquests  until  his  territory 
extended  to  and  embraced  Multin  on  the  south, 
Peshawar  on  the  west  and  Kashmir  on  the  north. 
He  obtained  from  Shih  Shuja,  a  refugee  in 
Lahore,  the  Koh-i-n4r  diamond  that  had  been 
carried  off  by  N4dir  Shih  from  Delhi.  Dissen- 
sions followed  his  death  as  none  of  his  sons  was 
capable  of  continuing  his  rule.  Consult  Griffin, 
'Ranjit-Singh'   (1892). 

Rank,  in  the  army  and  navy,  a  g^ade  ot 
various  officers  established  by  law.  The  highest 
rank  in  the  American  army  is  general;  in  the 
navy,  admiral.  Next  to  general  is  lieutenant- 
general,  then  major-general,  and  next  brigadier- 
general.  In  time  of  peace  the  highest  army 
officer  is  usuajly  a  major-general,  the  titles  of 
general  and  lieutenant-general  being  bestowed 
only  as  marks  of  special  distinction.  The  same 
conditions  apply  to  the  ranks  of  admiral  and 
vice-admiral.  There  is  at  present  one  admiral, 
Dewey,  and  no  vice-admjral,  the  nearest  officers 
in  rank  being  rear-admirals.  A  bitter  contro- 
versy between  the  friends  of  the  late  Rear- 
Admiral  Sampson  and  of  Rear-Admiral  Schley 
as  to  who  was  in  command  at  the  victory  of 
Santiago  prevented  either  from  being  made  vice- 
admiral.  The  lowest  military  commissioned  rank 
is  second  lieutenant;  in  the  navy,  ensign.  Bre- 
vet rank  is  the  title  of  a  rank  superior  to  that 
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actually  held,  wiUiout  its  pay  or  emoluments. 
At  the  close  of  the  Civil  War  nearly  all  colonels, 
with  good  records,  were  brevetted  brigadier-gen- 
erals. 

Ranke,  ran'ke,  Leopold  von,  German  his- 
torian: b.  Wiehe,  Thuringia,  21  Dec.  1795;  d. 
Berlin  23  May  1886.  His  preliminary  education 
at  Donndorf  and  Schulpforta  was  followed  by 
courses  in  theology  and  philology  in  Leipsic. 
From  1818  to  1825  he  taught  classics  in  the  gym- 
nasium at  Frankfort,  and  then  became  professor 
of  history  at  Berlin,  largely  because  of  the  prom- 
ise of  his  ^History  of  the  Roman  and  Germanic 
Peoples  from  1494  to  1535,*  of  which  the  first 
volume  appeared  in  1824.  His  coming  to  Ber- 
lin was  the  beginning  of  his  study  of  yenetian 
history,  which  was  chiefly  due  to  his  discovery 
of  the  valuable  Relations  of  the  Venetian  am- 
bassadors, a  discovery  which  strengthened  his 
belief  in  the  importance  of  diplomatic  and  other 
documentary  material.  In  1827  he  began  _  the 
important  study  of  civilization,  first  entitled 
'Princes  and  Peoples  of  Southern  Europe  in  the 
i6th  and  17th  Centuries,'  and  in  its  revised  form 
called  'The  Ottomans  and  the  Spanish  Mon- 
archy in  the  16th  and  17th  Centuries'  (1877)  ; 
and  in  the  years  immediately  following  wrote 
on  the  Servian  Revolution  (1829);  'The  Con- 
spiracy against  Venice  in  1618'  (1831)  ;  and  the 
lectures  'On  the  History  of  Italian  Poetry' 
(1837).  To  the  lectures  delivered  in  1833  may 
be  dated  the  rise  of  the  historical  school  known 
by  his  name,'  which,  like  the  Heidelberg  School, 
was  Protestant  in  sympathy  and  impulses,  but 
unpartisan  in  methods;  its  members  include 
Waitz,  best  known  for  his  studies  of  constitu- 
tional history,  Giesebrecht,  who  wrote  on  the 
German  Empire,  von  Sybel,  author  of  the  'His- 
tory of  the  French  Revolution,'  von  Sybel's 
pupils,  voD  Noorden  and  Maurenbrecher,  and 
Dummler,  one  of  the  editors  of  the  'Monumenta 
Germaniae,'  and  Dove,  Ranke's  literary  exec- 
utor and  one  of  the  editors  of  volumes  7-9  of 
the  'History  of  the  World.'  From  1833  also 
dates  the  foundation  of  the  'Historisch-Poli- 
tische  Zeitschrift,',  edited  by  Savigny,  Ranke 
and  others,  and  protesting  against  the  extreme 
liberalism  of  the  revolution  of  July;  as  well  as 
the  beginning  of  Ranke's  great  history  of  'The 
Roman  Popes  in  the  Last  Four  Centuries' 
(1834-7;  loth  ed.  1900),  with  its  clear  outline 
of  the  varied  political  and  religious  influences 
at  work  in  Rome  and  its  wonderful  grasp  of  the 
meaning  in  a  philosophic  scheme  of  'World- 
History'  of  the  Papacy.  It  was  followed  and 
balaAced  by  'German  History  in  the  Time  of 
the  Reformation'  (1839-47;  7th  ed.  1894),  and 
'Twelve  (originally  Nine)  Books  of  Prussian 
History'  (1847-8;  revised  1878-9),  thus  fulfilling 
in  part  his  function  as  Prussian  historiographer, 
a  post  to  which  he  had  been  appointed  in  1841. 
He  was  ennobled  by  the  King  of  Prussia  in 
1865,  and  since  1858  had  been  president  of  the 
Munich  Historical  Commission.  His  academic 
activity  ceased  in  1871,  but  his  work  of  re- 
search, authorship,  and  reviyon  continued  al- 
most to  the  very  day  of  his  death.  A  monument 
was  erected  to  him  in  Wiehe,  in  1896. 

He  wrote  'French  History,  Especially  in  the 
i6th  and  17th  Centuries'  (1852-61),  'English 
History  in  the  i6th  and  17th  Centuries' 
(1859-67;   revised   and   enlarged    1877-9),  and 


various  studies  in  German  history,  among  which 
the  sympathetic  'History  of  Wallenstein'  (1869; 
Sth  ed.  1895)  should  be  mentioned.  But  of  the 
greatest  importance  as  embodying  Ranke's  philo- 
sophical idea  of  universal  history  is  the  'His- 
tory of  the  World'  (1880-8;  5th  ed.  1896  sqq.), 
which  is  marked  by  thorough  research,  excel- 
lent critical  judgment,  and  sharp,  clear,  and 
felicitous  characterization,  with  a  poetical  vigor 
of  style. 

Ranke's  complete  works  were  edited  by 
Dove ;  volumes  53  and  54  contain  valuable  auto- 
biographical matter.  Consult  also:  Dove's 
biography  in  the  'Allgemeine  deutsche  Biogra- 
phic' ;  sketches  by  Sybel,  in  'Histor.  Zeitschrift,' 
vol.  56;  Prutz,  in  'Unsere  Zeit'  (1886),  and  his 
son  F.  V.  Ranke,  in  'Deutsche  Revue'  (1903); 
Lorenz,  'Ranke,  die  Generationlehre  und  der 
Geschichtsunterricht'  (1891);  Guglia,  'Leopold 
von  Ranke'  (1893)  ;  Ritter,  'Ranke:  Seine  Geis- 
tesentwicklung  und  seine  Geschichtschreibimg* 
(1896)  ;  Nalbandian,  'Rankes  Bildungsjahre  und 
Geschichtsauifassung'    (1901). 

Rankin,  Jeremiah  Eames,  American  Con- 
gregationalist  clergyman  and  educator:  b. 
Thornton,  N.  H.,  2  Jan.  1828;  d.  Cleveland, 
Ohio,  28  Nov.  1504.  He  was  graduated  from 
Middlebury  College,  Vt.,  in  1848  and  entered 
the  ministry,  serving  in  various  pastorates  in 
Massachusetts,  New  York,  and  New  Jersey. 
From  1889-1903  he  was  president  of  Howard 
University,  Washington,  D.  C,  resigning  in 
the  latter  year.  He  was  the  author  of  numerous 
hymns,  notably  'God  be  with  You,'  and  also 
published  'Auld  Scotch  Mither  and  other  Po- 
ems' ;  'Christ  His  Own  Interpreter' ;  etc. 

Rankine,  r3n'kin,  William  John  Mac- 
Quom,  Scottish  scientist:  b.  Edinburgh  S 
July  1820 ;  d.  Glasgow  24  Dec.  1872.  He  entered 
Edmburgh  University,  where  he  gained  several 
prizes  in  the  department  of  physics;  in  1837  he 
took  up  civil  engineering^  and  in  1842  published 
his  first  book,  'An  Experimental  Inquiry  into  the 
advantage  of  Cylindrical  Wheels  on  Railways.' 
In  1848  he  began  his  researches  in  the  domain  of 
molecular  physicsj  which  occupied  him  at  inter- 
vals throughout  his  life  and  form  his  chief  claim 
to  distinction  in  the  domain  of  pure  science.  In 
1855  he  was  appointed  to  the  chair  of  engineering 
in  Glasgow  University,  which  position  he  held 
until  his  death.  He  published  'Manual  of  the 
Steam-Engine  and  other  Prime  Movers'  (1859)  ; 
'Manual  of  Civil  Engineering'  (1861);  'Trea- 
tise on  Shipbuilding,  Theoretical  and  Practical' 
(1866);  'Machinery  and  Millwork'  (1869). 
Consult  memoir  by  Tait  prefixed  to  his  'Mis- 
cellaneous Scientific  Papers'  (1881). 

Ran'ney,  William,  American  artist:  b. 
Middletown,  Conn.,  9  May  1813 ;  d.  West  Hobo- 
ken,  N.  J.,  18  Nov.  1857.  He  learned  drawing 
in  Brooklyn,  N.  Y.,  and  at  the  outbreak  of  the 
war_  with  Mexico  enlisted  with  the  Texans. 
During  the  campaign  he  made  sketches  from  the 
picturesque  southwestern  life,  and  after  his  re- 
turn _  to  Brooklyn,  elaborated  these  into  oil 
paintings  of  great  interest,  among  which  may  be 
mentioned:  'Boone's  First  View  of  the  Ken- 
tucky' ;  'On  the  Wing' ;  'Washington  on  His 
Mission  to  the  Indians'  (1847)  ;  'Duck- Shoot- 
ing' (Corcoran  Gallery,  Washington)  :  'The 
Sleigh  Ride' ;  and  'The  Trapper's  Last  Shot.' 


Digitized  by 


Google 


KANSOM  —  RANUNCULACEiB 


Rantiom,  Matthew  WUtaker,  American 
ioldier  and  legislator:  b.  Warren  County,  N.  C, 
8  Oct.  1826;  d.  8  Oct.  1904.  He  was  graduated 
from  the  University  of  North  Carolina  in  1847, 
was  admitted  to  the  bar  the  same  year,  and  in 
1852  was  elected  attorney-general  but  resigned 
in  1855.  He  entered  political  life  and  in  1858- 
60  served  in  the  State  assembly.  He  was  un- 
tiring in  his  efforts  to  avert  the  Civil  War,  but 
when  North  Carolina  seceded  he  entered  the 
Confederate  army  and  served  with  abihty 
through  the  war,  attaining  the  rank  of  major- 
general  in  1865.  Afterward  he  resumed  his 
law  practice,  was  elected  United  States  senator 
in  1872  and_ served  until  1895,  when  he  was 
appointed  minister  to  Mexico  and  served  until 
1897  when  he  returned  to  the  United  States  and 
re-engaged  in  law  practice  at  Weldon,  N.  C. 

Ransom,  Robert,  American  soldier:  b. 
Warren  County,  N.  C,  about  1828.  He  was 
graduated  from  West  Point  in  1850,  was 
brevetted  2d  lieutenant  of  dragoons,  and  served 
in  various  parts  of  the  West  until  appointed 
assistant  instructor  of  cavalry  tactics  at  West 
Point.  He  was  made  captain  of  the  1st 
cavalry  31  Jan.  1861,  but  resigned  on  24  May 
and  entered  the  Confederate  army.  He  became 
colonel  of  the  9th  North  Carolina  Confederate 
cavalry;  in  March  1862  was  advanced  to  brig- 
adier-general and  on  26  May  1863  to  major- 
general.  In  1862  he  commanded  a  brigade  and 
the  defenses  near  Kinston,  N.  C,  and  from 
April  to  June  1864  the  Department  of  Richmond. 
He  was  in  command  in  November  1864  of  the 
subdistrict  No.  2  of  the  department  including 
South  Carolina,  Georgia,  and  Rorida.  Since 
the  close  of  the  war  he  has  been  express  agent 
and  city  marshal  of  Wilmington,  N.  C,  1866-7; 
a  farmer  in  Virginia  1874-8,  and  latterly  a  civil 
engineer  in  the  service  of  the  United  States  in 
various  river  and  harbor  improvements  in  Mis- 
souri and  South  Carolina. 

Ransom,  Thomas  Edward  Greenfield, 
American  military  officer:  b.  Norwich,  Vt.,  29 
Nov.  1834;  d.  Rome,  Ga.,  29  Oct.  1864.  He  was 
educated  at  the  Norwich  University,  studied  civil 
engineering,  and  settled  in  Illinois,  where  he  en- 
gaged as  a  civil  engineer  and  a  real  estate  agent. 
After  the  outbreak  of  the  Civil  War  he  became 
a  lieutenant-colonel  of  volunteers  in  July  1861, 
and  commanded  a  regiment  at  Shiloh  in  April 
1862.  He  was  promoted  brigadier-general  in 
January  1863;  served  under  General  Banks  in 
the  Red  River  expedition  ;  and  later  joined  Sher- 
idan's army,  took  command  of  a  division  just 
before  the  capture  of  Atlanta,  2  Sept.  1864,  and 
died  as  a  result  of  overtaxing  his  strength  while 
leading  his  troops  in  pursuit  of  Hood. 

Ransom  (from  Latin,  redemftio),  the  sum 
required  to  be  paid  to  the  captors  of  a  prisoner  of 
war  in  order  to  procure  his  release.  The  prac- 
tice of  redeeming  prisoners  of  war  by  a  ransom 
was  a  very  common  one  not  only  in  ancient 
times,  but  in  modern  times  up  to  the  end  of  the 
i8th  century.  As  late  as  1780  a  treaty  was  con- 
cluded between  France  and  Great  Britain  on  the 
subject  of  exchange  of  prisoners,  in  which  the 
various  relations  the  different  ranks  bore  to  each 
other  were  specified,  together  with  the  sums 
required  to  be  paid  by  way  of  ransom.  A  French 
vice-admiral  or  an  English  admiral  was  esti- 
mated as  of  equivalent  value  in  the  exchange  of 


prisoners  to  60  sailors  or  private  soldiers,  as  was 
also  a  French  marshal  or  an  English  field-mar- 
shal. Ransom  is  now  exacted  only  by  brigands. 
Prisoners  are  generally  retained  until  peace  is 
restored,  when  they  are  released  without  ran- 
som ;  or  they  may  be  exchanged  during  the  prog' 
ress  of  hostilities.  Officers  are  frequently  re- 
leased during  the  war  on  pledging  their  word  of 
honor  to  take  no  further  active  share  in  it. 

Ransome,  ran'sum,  Arthur,  English  physi- 
cian: b.  Manchester  11  Feb.  1834.  He  was  edu- 
cated at  Trinity  College,  Dublin,  Caius  College, 
Cambridge,  and  studied  medicine  in  London  and 
Paris.  He  was  lecturer  on  biology  at  Cambridge 
in  1857-61,  professor  of  hygiene  at  Owens  Col- 
lege in  1880-95,  became  lecturer  on  phthisis  at 
the  College  of  Physicians  in  1890,  and  is  a  recog- 
nized authority  in  pulmonary  diseases.  He  has 
published:  <Stethometry>  (iStjS)  ;  < Causes  of 
Consumption'  (1884)  ;  'The  Principles  of  Open 
Air  Treatment  of  Phthisis  and  Sanatorium  Con- 
struction' (1903)  ;  etc. 

Ranters,  a  term  not  in  use  in  the  United 
States,  but  formerly  applied  in  England  to  the 
Primitive  Methodists,  on  account  of  the  en- 
thusiasm and  earnestness  which  characterized 
their  worship.  While  this  is  the  recent  applica- 
tion of  the  word,  it  was  formerly  used  in  the 
period  of  the  English  Commonwealth  to  indicate 
an  alleged  sect  whose  practices  attracted  public 
reprobation,  and  which  was  suppressed  by  the 
authorities. 

Rantoul,  rSn'tool,  Robert,  Jr^  American 
statesman:  b.  Beverly,  Mass.,  13  May  1805;  d. 
Washington,  D.  C,  7  Aug.  1852.  His  father, 
who  survived  him  for  several  years,  was  long  a 
member  of  the  State  legislature.  The  son  was 
educated  at  Harvard  where  he  was  graduated  in 
1826.  He  studied  law  in  Salem,  was  admitted 
to  the  Essex  bar  in  1827,  and  for  several  years 
practised  in  Gloucester,  which  he  represented 
in  the  legislature  1834-7  and  distinguished  him- 
self there  as  a  reformer  and  an  advocate  of  the 
rights  and  interests'of  the  common  people.  He 
exerted  himself  for  the  abolition  of  capital  pun- 
ishment, and  made  a  report  to  the  legislature  on 
that  subject.  In  1837  he  was  appointed  a  mem- 
ber of  the  Massachusetts  board  of  education, 
and  gave  much  time  and  attention  to  the  ad- 
vancement of  the  system  of  public  instruction. 
In  1843  he  became  collector  of  the  port  of  Bos- 
ton, and  in  1845  was  made  United  States  district 
attorney.  In  1851  he  was  elected  United  States 
senator  to  succeed  Daniel  Webster  for  the  short 
remainder  of  his  term;  and  having  been  promi- 
nent among  opponents  of  the  extension  orslav- 
ery,  the  free-soilers  of  his  district  united  with 
the  Democrats  in  electingf  him  to  the  United 
States  house  of  representatives  the  same  year.  A 
volume  of  his  speeches  and  writings  with  mcMoir 
appeared  in  1854. 

Ranuncula'ceae,  an  order  of  herbs  and 
shrubs.  There  are  about  700  species,  widely  dis- 
tributed in  cold  and  temperate  climates,  and  to 
a  very  limited  extent  in  warm  ones.  All  are 
more  or  less  acrid  while  fresh,  but  usually  lose 
this  property  upon  being  dried.  A  few  have 
been  reputed  poisonous,  others  have  been  used 
in  medicine,  and  several  for  food  both  for  man 
and  animals.  The  order  iSj  however,  chiefly 
noted  for  its  ornamental  species,  many  of  which 
are   widely  popular  garden  flowers.    The  best 
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known  of  these  genera  are  probably  Aquilegia, 
Clematis,  Anemone,  Delphinium,  Helleborus, 
Paonia,  Nigella,  Caltha,  Aconitum,  Acltea,  and 
Ranunculus.  (See  Columbine;  Anemone; 
Larkspur;  Peony;  Clematis;  Hellebore). 
The  type  genus,  Ranunculus,  which  includes 
about  200  species,  is  also  cultivated.  The  gar- 
den or  Asiatic  ranunculus  (R.  asiaticus)  is  a 
native  of  western  Asia,  and  has  been  cultivated 
for  about  300  years  for  its  brilliant  single  or 
double  variously  colored  flowers.  The  lesser 
celandine  (,R.  ncaria),  a  European  species,  is 
cultivated  for  its  foliage,  which  is  eaten  like 
spinach,  and  for  its  tubers,  which  are  served 
hke  potatoes.  Several  species  of  buttercups, 
notably  R.  acris  and  R.  repens,  are  well-known 
weeds  in  pastures. 

Ranz  des  Vaches,  rans  da  vash,  the  name 
of  the  national  air  which  the  herdsmen  of  the 
Alps  in  Switzerland  sing  or  play  on  an  instru- 
ment called  the  Alpenhorn,  or  horn  of  the  Alps, 
when  they  drive  out  the  herds.  It  consists  of  a 
few  simple  intervals,  yet  capable  of  producing  a 
very  striking  effect  in  the  echoes  of  the  moun- 
tains.   See  National  Hymns. 

Raoul  Rochette,  ra-ool  rd-shet.  See 
RocHETTE,  Desir^  Raoul. 

Raoult,  ra-oo,  Pran$ois  Marie,  French 
chemist:  b.  Foumes,  Nord,  10  May  1830;  d.  1901. 
He  was  educated  in  Paris,  where  he  received  the 
doctorate  in  physical  sciences  in  1863.  He  went 
to  the  University  of  Grenoble  to  teach  chemistry, 
was  made  professor  in  1870  and  dean  of  the  fac- 
ulty in  1889.  In  1890  he  was  made  correspondent 
of  the  Academy  of  Sciences.  His  researches 
were  first  in  the  field  of  electro-chemistry;  later 
he  turned  to  the  discovery  of  the  freezing-point 
of  a  great  number  of  solutions  and  also  the  de- 
termination of  the  tension  of  vapors  of  volatile 
liquids. 

Raoux,  ra-oo,  Jean,  French  painter:  b. 
Montpellier  12  June  1677;  d.  Paris  10  Feb.  1734. 
He  painted  history,  portraits  and  genre,  and 
during'  his  lifetime  enjoyed  a  great  reputation  in 
France  and  was  even  elected  to  the  Academy 
(1717).  He  has  indeed  painted  some  good  land- 
scapes in  the  style  of  Claude  Lorraine,  but  his 
historical  pictures  are  stagy  and  artificial.  His 
portraits  are  said  to  have  been  good  likenesses, 
and  he  is  chiefly  known  nowadays  for  his  por- 
traits of  fine  ladies,  on  whom  he  bestowed  the 
false  and  meretricious  graces  fashionable  in  his 
day.    Many  of  his  pictures  were  engraved. 

Rap,  familiar  in  the  phrase  "not  worth  a 
rap,"  a  counterfeit  Irish  coin  of  the  time  of 
George  I.,  which  passed  for  a  half-penny,  though 
not  really  worth  a  fourth  of  that  value.  There 
was  also  a  small  Swiss  coin  called  "rappen,*' 
worth  a  centime. 

Rape,  an  annual  herb  {Brassica  napus)  of 
the  order  Cruciferae.  It  is  a  native  of  the  Old 
World,  where  it  has  long  been  cultivated  for  its 
foliage  and  its  seed,  the  former  of  which  is  an 
important  stock  food,  the  latter,  a  source  of 
coleseed  oil.  It  resembles  the  turnip  in  foliage, 
but  grows  taller  and  lacks  the  turnip-like  root. 
In  America  it  is  not  grown  for  its  seed  at  all, 
but  toward  the  end  of  the  19th  century  became 
an  important  soiling  and  forage  crop  for  sheep, 
and  beef  cattle.    It  is  usually  sown  after  mid- 


summer upon  any  good  soil,  and  is  especially 
popular  in  cool  climates  because  it  will  stand 
considerable  cold  without  injury. 

Rape,  a  word  derived  from  German 
"raffen"  and  old  English  'rap,"  to  seize  and  carry 
away,  and  meaning  in  law  the  crime  of  having 
carnal  knowledge  of  a  woman  without  her  con- 
sent and  by  force.  This  has  always  been  re- 
garded as  one  of  the  highest  crimes,  and  is  still 
punished  by  death  in  some  American  States;  in 
others  by  long  terms  of  imprisonment.  In  the 
case  of.  a  female  who  has  reached  the  age  of 
consent,"  and  who  is  not  an  idiot,  the  element  of 
force  is  essential  to  constitute  the  crime  of  rape. 
If  consent  is  obtained  by  the  use  of  threats 
which  convince  the  woman  that  it  would  be  use- 
less to  resist,  it  is  not  necessary  to  prove  actual 
violence.  It  has  long  been  established  by  court 
decisions  in  England  and  America  that  decep- 
tion, as  when  a  married  woman  is  deceived  into 
believing  that  a  man  not  her  husband  is  her  hus- 
band, does  not  constitute  rape.  Within  the  past 
20  years  statutes  have  .been  passed  in  Eng- 
land and  many  of  the  United  States  raising  the 
age  of  consent  for  girls  to  16  years.  These 
laws  have  been  of  great  service  in  protecting  the 
young  and  promoting  morality. 

Raphael  Santi,  ra'fa-el  san'te  (called  by 
the  Italians  Raffaelle  and  Raffaello,  but  gen- 
erally in  his  own  writings  and  in  the  signing  of 
his  pictures,  Raphael),  Italian  painter:  b.  Ur- 
bino  in  Umbria  28  March  1483;  d.  Rome  6 
April  1520.  The  mountain  town  of  Urbino  was 
the  capital  of  the  ancient  duchy  of  the  same 
name,  which  came  to  an  end  in  1626.  The  castle 
or  palace  of  the  Duke  is  still  a  building  of  ex- 
treme interest ;  and  there  is  evidence  that  during 
the  lifetime  of  Frederigo  and  Guidobaldo  —  who 
reigned  during  the  years  of  Raphael's  youth  — 
the  palace  was  one  of  the  most  remarkable 
museums  in  Italy,  being  crowded  with  works  of 
art  both  of  antique  and  of  Renaissance  produc- 
tion. 

The  young  Raphael  was  allowed  to  devote 
himself  to  art  the  more  readily  that  his  father 
(Giovanni)  was  himself  a  painter.  It  seems 
that  the  family  had  lost  property;  and  there  is 
much  in  the  record  concerning  Raphael  to  indi- 
cate the  existence  in  his  character  of  traditions 
of  elegant  life  and  that  kind  of  sympathy  which 
comes  from  ancestral  cultivation.  At  a  very 
early  age  for  a  student  of  art  he  entered  the 
workshop  of  Perugino ;  his  possibly  earlier  stud- 
ies with  Timoteo  Viti  being  of  little  conse- 
quence to  his  artistic  growth.  It  is  asserted  that 
the  young  man  went  to  Siena,  where  Pin- 
turicchio  was  at  work;  but  this  is  doubtful,  and 
it  is  only  important  because  there  has  been  so 
much  question  about  the  true  influence  which 
at  first  determined  or  modified  Raphael's  career. 
It  was  as  early  as  1504  that  he  first  went  to 
Florence,  and  the  artists  who  would  then  have 
influenced  him  the  most  were  Leonardo  da  Vinci 
and  Michelangelo;  because  while  the  earlier 
Florentines  would  be  more  immediately  recog- 
nized by  him  as  painters  of  the  ancient  and  tra- 
ditional manner,!  it  is  clear  from  his  subsequent 
history  that  he  was  more  quick  than  any  other 
man  would  have  been  to  adapt  himself  to  the 
larger  conditions  of  a  new  world  of  art.  The 
first  absolutely  modern  painting  may  be  said  to 
have    come    into    existence   with    Leonardo    da 
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Vinci,  although  that  great  master  allowed  him- 
self but  little  time  to  devote  to  executive  work, 
and  has  left  us  almost  nothing  by  which  we 
can  judge  his  full  strength.  As  for  Michel- 
angelo (eight  years  Raphael's  senior,  and  as 
precocious),  his  work  must  have  revealed  to 
Raphael  the  possibilities  of  magnificent  design 
in  which  the  human  body  is  treated  as  the  prin- 
cipal subject,  without  important  assistance  in 
the  way  of  draperies,  backgrounds,  or  even  nar- 
rative subject,  as  a  work  of  art 

The  earliest  painting  which  can  be  ascribed 
to  Raphael  with  some  certainty,  is  the  Mar- 
riage or  Betrothal  of  the  Virgin  (called  'Lo 
Sposalizio^ )  at  the  Brera  Gallery  in  Milan.  This 
picture  shows  the  Umbrian  feeling,  and  has 
many  resemblances  to  the  full  manner  of  Peru- 
gino,  Raphael's  master;  but  it  is  significant  that 
no  serious  attempt  has  been  made  to  dispute  the 
ascription  of  it  to  Raphael  himself,  so  great  is 
the  resemblance  in  the  peculiar  grace  of  its  com- 
position to  the  more  mature  works  of  the 
younger  man.  The  most  important  record  we 
have  of  his  earliest  stay  in  Florence,  ending 
with  his  25th  year,  is  the  Madonna  widi  Saints 
in  the  National  (jallery,  commonly  known  as 
the  *Ansidei  Madonna,'  which,  however,  is 
thought  to  have  been  painted  during  a  visit 
which  he  made  to  Perugia;  and  other  Madon- 
nas, such  as  that  in  the  Pitti  Palace,  called  the 
'Madonna  del  Gran'  Duca,'  and  the  'Madonna 
with  the  Goldfinch'  in  the  Ufiizi;  as  well  as  a 
picture  in  the  Louvre  Museum  at  Paris,  called 
'La  Belle  Jardiniere.'  This  epoch,  however, 
was  one  of  constant  production,  and  there  are 
many  smaller  paintings,  only  less  important, 
than  those  named  above,  which  may  with  con- 
siderable certainty  be  given  to  this  period, 
namely,  the  years  of  his  hfe  from  20  to  25.  It 
was  in  is<^  that  he  went  to  Rome. 

It  does  not  appear  that  Raphael  was  sent  for 
directly  by  the  order  of  Pope  Julius  II.,  but 
he  began  work  there  almost  immediately  on  his 
arrival,  and  indeed  the  first  of  the  famous  halls 
in  the  Vatican  which  are  covered  with  his  paint- 
ings was  completed,  nearly  as  we  see  it  now,  as 
early  as  151 1.  This  room,  known  as  the  Camera 
della  Segnatura,  or  Chamber  of  the  Signature, 
is  a  hall  roofed  with  a  solid  masonry  vault,  hav- 
ing one  large  window  turned  nearly  to  the 
north  and  lighting  the  room  fairly  well  on  bright 
days.  On  the  west  wall  is  the  famous  painting 
known  as  the  'Disputa  del  Sacramento,'  which 
should  properly  be  called  in  English  'The  Glory 
or  the  Triumph  of  Religion' ;  and  opposite  this 
to  the  east  is  the  'School  of  Athens.'  Over 
the  window  is  the  Parnassus  presided  over  by 
Apollo;  and  opposite  the  window  is,  in  the  lu- 
nette, the  magnificent  'Jurisprudence' ;  while 
below  this  and  on  either  side  of  the  deep  niche 
serving  as  the  recess  of  a  window  now  con- 
demned, are  paintings  having  to  do  with  the 
Papal  authority  in  earthly  and  spiritual  things. 
Similar  paintings  adorn  the  dado  beneath  the 
great  pictures,  and  the  vault  itself  is  covered 
with  work  by  Raphael's  own  hand;  in  fact, 
lovers  of  Raphael's  painting,  considered  by  it- 
self and  without  reference  to  its  historical  im- 
portance, have  always  found  the  Camera  della 
Segnatura  the  most  delightful  place  for  the  study 
of  the  master's  individuality.  There  is  every 
reason  to  suppose  that  the  greater  part  of  the 
work  here  is  due  to  his  own  touch ;  the  em- 


ployment of  assistants  being  much  less  probable 
here  than  in  later  work;. 

When  this  first  series  of  important  wall 
paintings  was  completed,  Raphael  was  28  years 
old,  and  he  had  only  nine  years  to  live.  Dur- 
ing those  nine  years  were  produced  the  paint- 
ings in  the  four  large  rooms  in  the  Vatican 
adjoining  the  Camera  della  Segnatura,  and  also 
the  decorative  frescoes  in  the  Farnesina  Palace, 
the  outdoor  corridors  and  vatUted  galleries  front- 
ing the  Cortile  di  S.  Damaso  in  the  Vatican, 
which  are  known  as  the  Loggie  di  Raflfaelle,  and 
also  a  great  number  of  easel  pictures  in  oil,  por- 
traits, religious  pictures  sent  as  presents  to  the 
king  of  France  and  other  foreign  princes,  and, 
toward  the  close  of  his  life,  two  pictures  of  pe- 
culiar importance  in  his  history,  because  they 
have  always  excited  so  much  general  admira- 
tion. These  are  the  'Madonna  di  San  Sisto,' 
now  in  the  royal  collection  at  Dresden,  and  'The 
Transfiguration,'  left  unfinished  at  his  death, 
and  now  in  the  picture  gallery  of  the  Vatican. 
Raphael  also  made  some  designs,  or  at  least 
undertook  some  superintendence  as  architect,  es- 
pecially in  connection  with  the  Church  of  Saint 
Peter,  and  as  designer  of  several  palazzi, .  or 
stately  mansions,  in  and  near  Rome.  The  ex- 
cavations goin^  on  among  the  ruins  of  Rome 
also  excited  his  interest  and  took  up  much  of 
his  time.  He  was  surrounded  by  assistant  art- 
ists who  worked  with  him  or  for  him,  under 
his  general  direction  and  also  from  his  studies 
and  under  his  immediate  control.  It  is  now  im- 
possible to  discriminate  between  these  different 
ways  of  work,  except  by  means  of  the  internal 
evidence  of  more  or  less  characteristic  handling 
in  the  painting.  Thus  it  is  generally  agreed  that 
the  large  frestoes  of  the  battle  at  the  Milvian 
bridge  and  the  other  paintings  in  the  Stanza  di 
Constantino  are  almost  wholly  by  the  hand  of 
his  assistants;  while  those  in  the  Stanza  dell' 
Incendio  and  in  the  Stanza  dell'  Eliodoro  are, 
though  not  wholly  by  the  hand  of  Raphael,  his 
work  as  to  their  general  designs,  as  to  their 
composition  both  in  mass  and  in  color,  and 
largely  his  own  creation.  The  remarkable  fact 
concerning  these  and  the  smaller  paintings  is 
that  they  all,  except  some  of  those  in  the  Con- 
stantine  series,  belong  to  that  well-known  fam- 
il}r  or  class  of  works  which  have  become  fa- 
miliar to  all  the  European  world,  as  typical  pic- 
tures by  the  artist  who  is  generally  accepted  as 
the  first  of  religious  painters,  while  at  the  same 
time  his  name  is  used  by  artistic  reformers  as  a 
symbol  of  the  commencement  of  the  decline  of 
art 

His  work  shows  little  interest  in  realization 
of  incident  or  of  action ;  he  is  regardless  of  tbt 
impossibilities  of  the  Apostles  in  long  and 
voluminous  robes,  and  of  men  in  a  fishing  boat 
much  too  small  for  them — indifferent  to  the 
contradictions  of  the  famous  picture  of  'The 
Conflagration  in  the  Suburb'  ('Incendio  del 
Borgo'),  where  flames  are  seen  flickering 
among  marble  columns  and  walls  of  cut  stone 
without  anything  to  feed  them ;  and  yet  this  lade 
of  realism  in  his  designs  has  never  diminished 
his  vast  popularity,  as  the  typical  painter 
toward  whose  work  everyone  turns  when  there 
is  mention  of  Christian  religious  painting. 
There  is  no  better  instance  of  the  purely  artistic 
quality  obtaining  full  recognition  in  spite  of  the 
absence  of  those  qualities  which  are  generally 
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considered  more  popular;  the  main  reason  for 
this  is  in  the  extraordinarily  perfect  composi- 
tion in  line  and  in  mass,  the  figures  filling  the 
chosen  oblong  or  the  lunette  or  the  circle  m  so 
many  of  his  compositions,  with  absolutely  fault- 
less harmony,  producing  the  desired  result  —  a 
picture  of  entirely  harmonious  effect  As  a  col- 
orist,  he  is  not  one  of  those  painters  to  whom 
glow  and  splendor  of  hue  is  the  important  thing, 
who  deem  design  in  color  supreme,  as  do  Cor- 
reggio  and  the  great  Venetians  from  the  time 
of  Vivarini  to  that  of  Tiepolo;  but  invested  his 
noble  linear  compositions  with  a  coloring  wholly 
agreeable,  never  violent,  always  satisfactory  to 
the  student  of  sentiment  in  art,  and  to  the  lover 
of  noble  composition  —  those  students  being 
more  numerous  in  the  world  than  the  lovers  of 
color  for  its  own,  sake. 

Consult:  Passavant,  'Rafael  und  sein 
Vater' ;  Eugene  Muntz,  'Raphael,  sa  vie  son 
CEuvre  et  son  temps*  (1881);  <Les  Historiens 
et  les  Critiques  de  Raphael'  (1883);  Crowe 
and  Cavalcaselle,  'Raphael,  his  Life  and  Works* 
(1882) ;    Bigot,    'Raphael   and   the   Villa   Far- 

nesina*    (i^).  „  _ 

Russell  SruKcas. 

Raphael  Ware.     See  Majouca. 

Raphall,  Morris  Jacob,  American  rabbi 
and  author:  b.  Stockholm,  Sweden,  September 
1798;  d.  New  York  23  June  1868.  In  1812  after 
receiving  rabbinical  education  at  Copenhagen,  he 
went  to  England  to  study  its  language  and  liter- 
ature, and  after  a  continental  tour  spent  three 
years  at  the  University  of  Giessen,  returning  to 
England  in  1825.  In  1832  he  lectured  on  post- 
Biblical  history  in  London,  in  1834  began  a 
'Hebrew  Review  and  Magazine  of  Rabbinical 
Literature,'  which  he  edited  with  much  scholar- 
ship, was  associated  with  D.  A.  De  Sola  in  a 
translation  of  18  treatises  of  the  'Mishna,*  and 
with  Messrs.  De  Sola  and  J.  L.  Lindenthal  in  a 
commentary  on  Genesis.  In  1841  he  was  elected 
rabbi  of  the  Birmingham  Synagogue  and  in  1849 
was  called  to  the  Congregation  B'nai  Jeshurun 
of  New  York,  where  he  remained  until  his  death. 
In  1855  he  published  his  'Post-Biblical  History 
of  the  Jews.'  In  addition  he  wrote  some  learned 
pamphlets  and  was  a  contributor  to  'The  Jewish 
Messenger.'  His  defense  of  slavery  from  the 
biblical  standpoint  ('The  Bible  View  of  Slav- 
ery') aroused  much  controversy  in  the  early 
days  of  the  Civil  War. 

Rapha'nia,  another  name  for  the  disease 
called  ergotism   (q.V.). 

_  Raphia,  a  genus  of  low  African  palms 
with  oval,  gigantic  pinnate  leaves,  and  fruit 
spikes  often  weighing  from  200  to  300  pounds. 
See  Palus. 

Rapid-fire  Guns.    See  Ordnance. 

Ra'pier,  a  sword-like  weapon,  light, 
highly  tempered,  edgeless  and  finely  pointed.  It 
is  about  three  feet  in  length,  and  was  long  a 
favorite  weapon  for  dueling. 

Rapin  de  Thoyras,  ra-piA  de  toi-ra,  Paul, 
French  historian :  b.  Castres,  Languedoc,  166 1 ; 
d.  Wesel,  Duchy  of  Cleves,  1725.  He  studied  at 
the  Protestant  Academy  of  Saumur,  and  was 
admitted  an  advocate  in  1679.  The  revocation 
of  the  Edict  of  Nantea,  however,  drove  him  to 
England  in  1686,  and  subsequently  to  Holland, 
where  he  entered  a  company  of  French  cadets. 


In  1689  he  followed  the  Prince  of  Orange  and 
distinguished  himself  at  the  battle  of  the  Boyne. 
In  1707  he  settled  at  Wesel  and  devoted  himself 
to  historical  composition.  His  great  work, 
'L'Histoire  d'Angleterre'  (1724),  was  very  ani- 
mated, but  impartial,  and  contains  much  solid 
information.  The  style  is  clear,  the  facts  are 
methodically  arranged,  and  he  is  always  careful 
to  cite  his  authorities.  It  embraces  the  period 
from  the  invasion  of  the  Romans  to  the  accession 
of  William  and  Mary,  but  continuations  by  other 
pens  were  afterward  added. 

Rapp,  rap  (Johaim)  George,  German  sec- 
tary, lounder  of  the  communistic  society  called 
Harmonites:  b.  Iptingen,  Wurtemberg,  i  Nov. 
1757;  d..  Economy,  Pa.,  7  Aug.  1847.  He  studied 
in  the  village  school,  became  a  linen  weaver,  and 
even  before  1783,  when  he  married,  had  religious 
doubts  and  visions,  and  dated  his  "complete  sur- 
render* from  the  year  1782.  His  peculiar  religi- 
ous ideas  were  so  tinged  with  political  socialism 
that  his  followers  were  persecuted  by  the  Ger- 
man government;  and  in  1803  he  emigrated. 
In  the  next  year  he  founded  at  Harmony,  near 
Pittsburg,  a  communistic  colony,  where  work, 
unity,  equality,  and  celibacy  were  the  rule.  A 
new  colony,  called  New  Harmony,  was  founded 
on  the  Wabash  in  Posey  County,  Ind.,  in  1815 
and  was  sold  to  Robert  Owen  (q.v.)  in  1824 
when  Rapp  and  his  followers  returned  to  Penn- 
sylvania, founding  on  the  Ohio  River  the  town 
of  Economy  (q.v.).  Consult:  NordhofF,  'Com- 
munistic Societies  of  the  United  States'  (1875)  > 
Knortz,  'Die  Christlich-kommunistische  Ko- 
lonie  der  Rappisten'  (1892). 

R«PPi  Jean,  Count  or,  French  general:  b. 
Colmar,  Alsace,  27  April  1772;  d.  near  Lorrach, 
Baden,  8  Nov.  1821.  In  1788  he  entered  the  mil- 
itary service,  accompanied  Desaix  during  the 
campaigns  in  Germany  and  Egypt,  and  after 
Desaix  had  fallen  at  Marengo,  became  aide  to 
Bonaparte.  On  the  breaking  out  of  the  war 
against  Austria,  in  1805,  he  accompanied  Napo- 
leon, and  after  the  battle  of  Austerlitz,  where  he 
threw  the  Russian  guards  into  confusion  by  a 
bold  attack  with  his  cavalrjr,  he  was  made  briga- 
dier-general. For  distinguished  service  done  in 
1809  he  was  created  a  count  of  the  empire,  and 
in  181 1  received  the  cross  of  grand  officer  of  the 
Legion  of  Honor.  He  was  seven  years  com- 
mander of  Dantzic,  which  he  defended  after  the 
retreat  of  the  French  army  from  Russia,  till 
1814,  during  a  severe  siege  of  nearly  a  year,  in 
which  he  displayed  great  talent  and  brilliant 
courage,  and  not  till  all  means  of  defense  were 
exhausted,  and  he  was  compelled  by  famine,  did 
he  capitulate.  Returning  to  France  in  1814,  he 
was  received  with  distinction  by  Louis  XVIIL, 
and  in  March  1815,  was  sent  against  Napoleon. 
But  when  the  defection  of  the  whole  army  ren- 
dered all  resistance  impossible,  Rapp  also  went 
over  to  Napoleon,  who  made  him  commander  of 
the  army  of  the  Rhine.  When  Louis  XVIIL 
returned  a  second  time  to  Paris  Rapp  was  par- 
doned, and  retained  the  command  of  the  5th 
division,  granted  him  by  Napoleon,  till  the  army 
was  disbanded.  After  his  death  appeared  the 
interesting  'Memoires  du  General  Bapp,  Merits 
par  lui-meme'  (1823).  Consult:  Spach,  'Le 
General  Rapp'   (j8s6). 

Rapp,  Wilhelm,  German  American  jour- 
nalist: b.  Germany  14  July  i8s8;  d.   i  March 
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1907.  He  was  an  active  participant  in  the  Ger- 
man revolutionary  movement  of  1848,  and  in  1852 
emigrated  to  the  United  States  where  he  took 
up  journalism  as  his  occupation.  He  was  the 
successful  editor  of  the  <Turnzeitung'  of  Phila- 
delphia and  Cincinnati,  the  'Baltimore  Waechter> 
(1857-61),  (1866-72),  and  the  'Illinois  Staats 
Zeitung>  of  Chicago  (1861-6),  and  again  from 
1891.  He  wrote  'Recollections  of  the  German 
Fatherland  by  a  German- American.' 

Rappahannock,  r3p-a-h&n'6k,  a  river  of 
Virginia,  formed  by  several  small  streams  which 
have  their  rise  in  the  Blue  Ridge.  It  flows 
east-southeast  into  the  Chesapeake  Bay,  which 
it  enters  about  25  miles  below  the  Potomac. 
It  is  about  250  miles  long  and  is  navigable  over 
90  miles  from  its  mouth.  The  upper  part  of 
its  course  is  through  a  mountainous  _  country, 
where  it  is  a  swiftly  flowing  stream  with  many 
rapids  and  low  falls.  At  Fredericksburg  (q.v.) 
is  a  fall  which  furnishes  extensive  water  power. 
From  Fredericksburg  the  river  becomes  a  tidal 
stream,  and  the  broad,  long  estuary  which  enters 
the  bay  is  navigable  for  the  largest  steamers. 
The  name  of  the  Rappahannock  is  associated 
with  many  of  the  events  of  the  Civil  War. 

Rappahannock    Station,    Battle    of.      In 

the  fore  part  of  Ocober  1863  Gen.  Lee 
maneuvered  the  Army  of  the  Potomac,  under 
Gen.  Meade,  from  the  Rappahannock  River  back 
to  Centreville.  Meade  resumed  the  offensive  19 
October,  and  in  several  encounters  pressed  Lee 
back  to  the  Rappahannock,  Lee  crossing  to  the 
south  side  of  the  river  and  disposing  his  army 
on  both  sides  of  the  Orange  and  Alexandria 
Railroad,  Ewell's  corps  on  the  right  and  A.  P. 
Hill's  on  the  left,  with  cavalry  on  both  flanks. 
A  part  of  Ewell's  corps  was  left  on  the  north 
side  of  the  river  at  Rappahannock  Station,  in 
an  intrenched  position  covering  the  pontoon- 
bridge,  the  railroad  bridge  having  been  de- 
stroyed. The  position  was  first  held  by  Gen. 
Hays'  brigade  and  four  guns,  to  which  was  sub- 
sequently added  Gen.  Hoke's  brigade,  under  Col. 
A.  C.  Goodwin.  The  whole  force  numbered 
about  2,000  men.  Lee  had  destroyed  the  rail- 
road from  Bristoe  Station  to  the  Rappahannock, 
a  distance  of  more  than  20  miles,  and  this  had 
to  be  rebuilt  before  Meade  could  follow  to  the 
river.  It  was  completed  as  far  as  Warrenton 
Junction  on  2  November ;  supplies  were  brought 
up;  and  on  the  morning  of  the  7th  Meade  ad- 
vanced to  cross  the  Rappahannock.  Gen. 
French,  with  the  left  wing  of  the  army,  moved 
upon  Kelly's  Ford,  five  miles  below  Rappahan- 
nock Station,  and  forced  a  passage  of  the  river 
(see  Kelly's  Ford,  Engagements  at),  while 
the  Fifth  and  Sixth  corps,  under  command  of 
Gen.  Sedgwick,  moved  along  the  line  of  the  rail- 
road, forming  line  about  midday  within  one  and 
a  half  miles  of  Rappahannock  Station,  the  right 
of  the  Fifth  corps  and  the  left  of  the  Sixth  on 
the  railroad.  Skirmishers  were  thrown  forward 
and  the  Confederate  position  reconnoitered,  and 
as  soon  as  it  could  be  ascertained  a  plan  of 
attack  was  formed.  The  works  to  be  carried 
consisted  of  two  redoubts,  connected  by  a  chain 
of  rifle-pits,  and  a  further  line  of  rifle-pits  ran 
from  the  left  redoubt  to  the  river  and  some  dis- 
tance along  it  The  Fifth  corps  was  to  gain 
the  river  bank  on  the  left,  and  the  Sixth  on  the 
right,  in  order  to  establish  artillery  on  a  range 


of  high  ground  in  front  of  the  works  and  drive 
the  men  from  them.  -  The  river  bank  was 
gained  both  on  the  right  and  left,  artillery  put 
in  position,  and  the  works  shelled,  but  at  dusk 
no  impression  had  been  made,  the  Confederate 
guns  had  not  been  silenced,  nor  had  the  in- 
fantry been  driven  from  the  works.  Gen.  Rus- 
sell, temporarily  commanding  Wright's  division 
of  the  Sixth  corps,  said  that  he  could  carry  the 
works  by  assault,  and  he  was  ordered  to  do  it. 
It  was  now  after  dusk;  artillery  fire  was  kept 
up ;  Russell  led  parts  of  Ellmaker's  and  Upton's 
brigades,  in  all  2,117  nien  and,  under  a  heavy 
fire  of  musketry  and  canister,  went  over  the 
works  in  a  very  few  minutes,  capturing  1^303 
officers  and  men,  the  four  guns,  1,225  stands  of 
arms,  and  seven  battle-flags.  A  part  of  the  Fifth 
corps  on  the  left  joined  in  the  assault  Gen. 
Wright  says  in  his  report  that  this  was  the  first 
case  during  the  war  of  an  intrenched  position 
being  carried  on  the  first  assault,  and  one  of 
Gen.  Lee's  biographers  writes  that  it  was  the 
saddest  chapter  in  the  history  of  the  Army  of 
Northern  Virginia.  Gen.  Hays,  with  nearly  300 
of  his  men  and  about  130  of  Hoke's,  escaped. 
The  Union  loss  was  413  killed  and  wounded, 
and  six  missing.  Gen.  Lee  reports  his  loss  as 
6  killed,  39  wounded,  and  1,629  captured  or  miss- 
ing, some  of  the  missing  being  probably  killed 
or  wounded.  Lee  now  abandoned  his  design  of 
attacking  Gen.  French,  who  had  crossed  at  Kel- 
ly's Ford,  burned  the  end  of  the  pontoon-bridge 
remaining  in  his  possession,  the  north  end  of  it 
having  been  captured  by  Russell,  and  fell  back 
during  the  night  to  Mountain  Run.  Gen.  Meade 
crossed  the  remainder  of  his  army  over  the  Rap- 
pahannock on  the  8th  and  moved  to  Brandy  Sta- 
tion, and  Lee  crossed  to  the  south  side  of  the 
Rapidan.  Consult:  'Official  Records,*  Vol. 
XXVI.;  Humphreys,  <From  Gettysburg  to  the 
Rapidan';  the  Century  Company's  'Battles  and 
Leaders  of  the  Civil  War,'  Vol.  IV. 

R  A.  Caruan. 

Rap'pists.    See  Harmonists. 

Rapto'res,  an  old  name  in  classification, 
variously  limited,  for  the  predatory  birds.  See 
Birds  of  Prey. 

Raratonga,  ra-ra-t5ng'ga,  or  Raroton^ 
an  island  in  the  South  Pacific  Ocean,  belongmg 
to  the  group  of  Cook  Islands  (q.v.). 

Rarey,  John  S.,  American  horse  tamer:  b. 
Franklin  County,  Ohio,  1828;  d.  Cleveland, 
Ohio,  4  Oct.  1866.  In  early  life  he  showed  a 
marked  fondness  for  horses  and  skill  in  their 
management,  which  he  later  developed  by  study 
and  close  association  with  them.  In  1856  he 
went  to  Texas  to  further  his  knowledge  and 
upon  his  return  to  Ohio  engaged  in  startling 
exhibitions  of  his  skill.  In  training  or  taming 
the  horse  his  methods  were  always  prompted 
by  a  humane  spirit,  the  use  of  the  lash  not  being 
resorted  to  unless  in  extreme  cases.  In  1861 
he  visited  England,  Russia  and  other  European 
countries,  where  his  mastery  over  the  wildest 
steeds  amazed  and  delighted  his  vast  audiences. 

Rar'itan,  a  river  in  New  Jersey,  the  head- 
waters of  which  are  in  the  northern  part  of  the 
State.  It  enters  Lower  New  York  Bay  through 
Raritan  Bay.  The  latter  is  really  the  broad 
mouth  of  the  Raritan  River.  The  river  is 
navigable  to  Brunswick  Landing,  about  two 
miles  above  New  Brunswick. 
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Rascal  Leaf-crumpler,  the  leaf-folding 
caterpillar  of  a  phjrticid  moth  injurious  to  many 
American  fruit-trees,  as  the  apple,  cherry,  plum 
(qq.v.),  etc 

Rash,  an  eruption  on  the  skin.  The  com- 
monest rashes  are  those  of  the  specific  fevers, 
the  crimson  rash  of  measles,  the  scarlet  rash 
of  scarlet  fever,  the  rose-spots  of  typhoid  fever, 
etc.  But  there  are  also  numerous  eruptions 
due  to  disordered  states  of  the  body,  and  apart 
altogether  from  any  infectious  disease;  such  are 
nettle-rash  and  the  like. 

Rashi,  ra'she,  properly  Rabbi  Salomon- 
Ben-Isaak,  sometimes  erroneously  called 
Jarchi,  the  most  famous  of  French  rabbins: 
b.  Troyes  about  1040;  d.  1105.  Entering  the 
Jewish  school  in  Worms  he  made  astonishing 
progress  in  ancient  languap;es,  philosophy,  medi- 
cine, and  astronomy.  His  stall  in  explaining 
the  Holy  Scriptures  and  the  Talmud  was  so 
remarkable  that  his  contemporaries  honored  him 
■with  the  titles  of  interpreter  of  the  law  and 
prince  of  interpreters.  To  satisfy  his  longings 
after  knowledge  he  undertook  an  extensive  tour 
through  Italy,  Greece,  Palestine,  Egypt,  Persia, 
and  Germany,  where  he  was  particular  in  visit- 
ing the  towns  which  possessed  learned  Jewish 
schools.  The  literary^  treasures  thus  collected 
he  introduced  into  his  writings,  which  were 
received  at  the  time  with  the  greatest  enthu- 
siasm, and  are  still  held  in  high  estimation.  His 
most  famous  work  is  a  commentary  on  the 
Pentateuch.  He  also  wrote  commentaries  on 
the  prophets,  the  Talmud,  and  various  treatises 
on  miscellaneous  subjects.  Consult:  Zunz, 
'Zeitschrift  fiir  die  Wissenschaft  des  Juden- 
thums>    (1822). 

Rask,  rask,  Rasmus  Christian,  Danish 
scholar:  b.  Brendekilde,  island  of  Funen,  22 
Nov.  1787;  d.  Copenhagen  14  Nov.  1832.  He 
studied  at  the  University  of  Copenhagen,  under- 
took a  journey  to  Sweden  and  Russia,  to  in- 
crease his  ac9uaintance  with  the  northern  lan- 
guages; and  in  1808,  after  a  two  years'  stay  in 
Iceland  became  assistant  in  the  academical 
library  of  Copenhagen.  His  fame  as  a  linguist 
is  founded  upon  such  works  as  'An  Introduc- 
tion to  the  Knowledge  of  the  Icelandic  or  Old 
Norse  Tongue*  (i8ii);  an  edition  of  Biomonis 
Haldorsen's  'Icelandic  Dictionary'  (1817);  'In- 
struction in  the  Anglo-Saxon  Tongue' ;  and 
'Researches  as  to  the  Origin  of  the  Old  Norse 
or  Icelandic*  In  1822  he  was  appointed  pro- 
fessor of  literary  history  at  the  University  of 
Copenhagen,  and  subsequently  professor  of 
Oriental  languages  and  librarian  to  the  univer- 
sity. During  this  period  he  published,  among 
other  works,  a  Spanish  Grammar;  'Instruction 
in  the  Friesland  Tong:ue> ;  'On  the  Antiquity 
and  Genuineness  of  the  Zenda vesta.' 

Raskorniks,  or  Rascolnicians,  the  name 
applied  collectively  to  all  the  dissenters  from 
the  orthodox  church  of  Russia,  the  Greek-East- 
ern Church.  The  schism,  or  raskol,  was  affected 
at  two  different  times  principally;  first  during 
the  17th  century  upon  the  occasion  of  the  re- 
vision of  the  Testaments  by  Patriarch  Nikou 
(1652-8)  at  Moscow;  and  upon  the  further 
revision  and  the  usurpation  of  secular  powers 
by  Peter  the  Great  (i68()-i725).  On  both  these 
occasions  great  bodies  of  Raskolniks,  refusing  to 
comply    with   the   reforms   instituted,    left   the 


church  and  set  up  their  own  religious  com- 
munities. The  general  characteristic  of  all  the 
Raskolniks  is  conservatism.  Differing  from  the 
English  dissenters  who  have  usually  instituted 
some  reform  in  the  creed  or  the  ritual  of  the 
body  from  which  they  seceded,  the  Raskolniks 
secede  because  they  wish  to  cling  to  their  old 
customs^  and  beliefs  and  do  not  agree  to  inno- 
vations in  the  orthodox  church. 

The  Raskolniks  are  of  two  great  classes, 
each  of  which  is  subdivided  with  endless 
schisms,  and  dissenting  sects,  more  or  less  an- 
tagonistic to  each  other.  The  Popovtzi,  those 
who  have  priests,  pops,  in  Russian;  and  the 
Bezpopovtzi,  or  those  who  have  no  priests.  Of 
these  the  Bezpopovtzi  are  the  more  numerous, 
the  most  aggressive  and  the  least  conservative. 

The  Popovtzi  have  not  changed  from  the 
beliefs  of  their  old  church.  They  are,  for  the 
most,  inoffensive  and  tolerant,  and  have  lately 
been  treated  by  the  state  with  less  severity 
than  before  Under  Alexander  II.  they  were 
allowed  to  reopen  their  churches  and  to  build 
new  ones.  A  certain  measure  of  civic  rights  was 
also  granted  them,  together  with  liberty  of 
religious  services.  _  This  branch  of  the  Popovtzi, 
known  as  the  Edinovertzi,  have  a  bishop,  who 
resides  at  Moscow.  Another  and  much  smaller 
class  denounce  the  Czar  and  the  Established 
Church  and  for  that  reason  are  treated  as 
dangerous  fanatics.  _ 

The  Bezpopovtzi  are  much  more  inimical  to 
the  State  and  the  Church.  They  believe  that 
the  present  age  is  one  of  the  anti-Christ,  that 
the  authorities  to-day,  both  temporal  and 
spiritual,  are  his  servants  and  that  therefore 
it  would  be  sin  to  recognize  their  authority. 
They  have  no  priests  among  themselves,  as 
they  believe  that  every  Christian  is  a  priest,  in 
support  of  which  they  quote  Rev.  i.  6,  and  that 
churches  are  unnecessary,  since  a  Christian's 
body  is  a  temi>le,  based  upon  i  Cor.  iii.  16. 
Some  of  the  principal  sects  of  the  Bezpopovtzi 
are:  Doukhobors  (q.v.),  who  in  some  respects 
resemble  the  early  Quakers;  the  Vozdykhantzi, 
who  hold  that  the  world  at  present  is  under  the 
reign  of  the  Holy  Ghost,  whom  they  worship 
by  prayers  and  sighing;  the  Philippines,  who 
observe  only  two  sacraments,  the  Lord's  Sup- 
per and  Baptism;  the  Stranniki,  who  believe 
the  promises  of  the  Lord  concerning  the  Church 
are  already  fulfilled  and  that  we  are  living  in 
the  first  era  of  the  resurrection;  the  Molokaneh 
and  the  Obschie  (the  latter  being  communists), 
who  reject  all  external  rites ;  and  the  anarchistic 
Khlisti  and  Skoptzi.  These  latter  two  sects  are 
the  most  feared  and  hated  by  the  Russian 
Church  and  State.  The  Khlisti  are  ascetics 
and  practise  many  fanatical  rites  under  the 
direction  of  their  prophets  and  prophetesses, 
one  being  that  of  bodily  scourge.  The  Skoptzi 
carry  the  beliefs  of  the  Khlisti  to  an  even 
greater  extreme,  mutilating  their  bodies  in  hor- 
rible manner  in  the  frenzy  of  their  rites.  The 
Khlisti  and  Skoptzi  are  treated  as  criminals  and 
transported  to  Siberia  by  the  government ;  other 
sects  of  the  Bezpopovtzi  are  denied  many  of  the 
civil  rights  enjoyed  by  the  Popovtzi,  are  closely 
watched  by  the  police  and  are  mudi  feared  by 
the  government. 

The  Raskolniks,  as  a  whole,  are  not  allowed 
to  worship  in  public  except  in  their  own  chapels 
and  churches,  which  latter  must  be  of  distinctly 
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different  appearance  from  the  Eastern-Greek 
churches;  they  are  not  allowed  to  propagate 
their  beliefs,  to  open  their  convents,  or  to  take 
any  part  in  public  processions,  either  private  or 
official.  The  number  of  Raskolniks  in  Russia 
has  been  variously  estimated  as  from  five  to 
fifteen  millions.  According  to  one  writer  in 
1890  they  were  thus  accounted:  the  Popovtzi, 
three  millions;  the  Spiritual  Christians,  two 
millions;  the  Khiisti  and  Skoptzi  seventy-five 
thousand;  other  sects  of  Bezpopovtzi,  nine  mil- 
lions. (See  Russian  Religions.)  Consult:  Gard- 
ner, < Faiths  of  the  World* ;  Mouravieff,  'His- 
tory of  the  Church  of  Russia*  (London,  1842)  ; 
and  any  encyclopxdia  of  religious  beliefs. 

Raso'res,  an  obsolete,  artificial  group  of 
birds,  the  "scratchers,*  represented  by  such 
forms  as  the  fowls,  partridges,  grouse,  pigeons, 
etc.,  which  were  long  ago  assigned  to  various 
natural  orders  and  families. 

Raspail,  ras-pa-e,  .Fransois  Vincent, 
French  politician  and  scientist:  b.  Carpentras 
29  Jan.  1794;  d.  Arcueil  7  Jan.  1878.  He  went 
in  1816  to  Paris,  where  he  took  part  in  the  July 
revolution  of  1830,  and  later  established  a  jour- 
nal, <Le  Reformateur,'  which  in  1834  was  sup- 
pressed by  the  government,  while  in  183S  'ts 
editor  was  condemned  to  a  six  months' 
imprisonment.  On  24  Feb.  1848,  at  the  head  of 
a  mob,  he  penetrated  to  the  council  chamber  of 
the  provisional  government,  which  he  compelled 
forthwith  to  proclaim  the  republic.  He  then 
founded  <L'Ami  du  Peuple,'  later  called  'Demo- 
cratie  Pacifique,>  in  which  he  proclaimed 
Jacobin  principles.  •  On  15  May  he  was  a  leader 
of  the  invaders  of  the  Palais  Bourbon  and  the 
hall  of  the  national  assembly;  for  this  he  was 
condemned  to  six  years  in  prison,_  but  in  1855 
the  sentence  was  commuted  to  banishment.  He 
lived  in  Brussels,  but  returned  to  France  under 
the  amnesty  of  1859,  was  elected  to  the  Corps 
Legislatif  in  1869,  retired  to  private  life  during 
the  Commune,  and  from  1876  was  a  member  of 
the  Chamber  of  Deputies.  Among  his  works 
were :  * Annales  des  Sciences  d'Observation* 
(1829-30)  ;  *Recherches  Chimiques  et  Physiques 
sur  le  Developpement  des  Tissus  Vegetaux* 
(1827);  *Systeme  Nouveau  de  Physiologic 
Vegetale  et  de  Botanique'  (1836);  'Histoire 
Naturelle  des  Ammonites'  (1842) ;  'Nouvelles 
Etudes  Scientifiques  et  Philologiques'  (1865) ; 
*Reformes  Sociales*  (1872). 

Raspberry,  a  general  name  for  those 
shrubs  of  the  genus  Rubus,  whose  fruits  sep- 
arate from  the  receptacle  upon  attaining  ma- 
turity. They  are  natives  of  the  north  tem- 
perate zone  and  are  especially  numerous  in 
Europe  and  America.  They  are  characterized 
by  tlieir  perennial  underground  parts,  usually 
biennial  spiny  stems  which  bear  fruit  the  second 
season  and  then  die.  Several  species  are  valued 
for  ornamental  purposes  but  the  three  following 
are  the  most  important  because  of  their  edible 
fruits,  for  which  the  plants  are  widely  cultivated 
especially  in  the  United  States  and  Canada. 
The  European  raspberry  (/?.  idmis),  which  has 
been  cultivated  in  Europe  for  several  centuries, 
was  among  the  earliest  European  fruits  intro- 
duced into  America,  but  it  has  not  made  an 
equal  headway  with  the  next  species  because  it 
has  a  very  extended  period  of  ripening,  and  is 
wore  adapted  to  the  amateur  than  to  the  com- 


mercial berry-grower.  Its  fruits,  either  red  or 
yellow,  are  of  the  best  quality,  but  the  plants  arc 
considered  somewhat  tender  in  northern 
climates.  The  American  red  raspberry  (R. 
strigosus)  resembles  the  preceding  species  in 
habit  and  color  of  fruit,  but  is  rather  inferior 
in  quality.  This  defect,  however,  is  offset  by 
its  great  productiveness,  "cropping"  qualities, 
hardiness  and  ready  adaptability  to  many  con- 
ditions. Having  been  in  cultivation  for  only 
about  half  a  century,  its  quick  development  to 
the  rank  of  a  leading  small-fruit  augurs  still 
greater  possibilities.  The  black  raspberry  or 
blackcap  {R.  occidentalis)  is  the  most  impor- 
tant species  of  its  genus,  since  it  is  hardy,  pro- 
ductive, adaptable  to  many  soils  and  conditions, 
and  its  fruits,  being  firm,  are  useful  for  shipping 
considerable  distances  or  for  evaporating  as 
well  as  for  canning  and  eating  fresh.  It  was 
introduced  into  cultivation  in  1832,  since  when 
several  hundred  varieties  have  been  offered  for 
sale. 

The  red  raspberries  are  propagated  by  means 
of  suckers,  or  root-cuttings.  The  former  may 
appear  at  any  time  throughout  the  growing  sea- 
son; the  latter  may  be  made  by  thrusting  a 
spade  deeply  into  the  ground  around  well  estab- 
lished plants  and  thus  severing  the  roots,  each 
piece  of  which  will  produce  a  new  plant.  With 
new  or  scarce  varieties  the  plants  are  often 
dug  up,  the  roots  cut  in  small  pieces  and  rooted 
under  glass.  In  the  field  the  plants  are  usually 
set  not  less  than  S  by  S  feet  or  4  by  6  feet  apart. 
In  the  former  case  cultivation  is  given  each 
way;  in  the  latter  only  one  way  after  the  plants 
are  two  years  old,  the  rows  becoming  more  or 
less  continuous  from  the  growth  of  suckers. 
The  former  is  generally  preferred. 

The  black  raspberry  does  not  produce  Suckers, 
except  at  the  crown,  but  the  tips  of  the  canes 
bend  over  until  their  tips  reach  the  ground  and 
become  covered  and  develop  roots.  Other  buds 
near  the  end  may  develop  short  stems  which 
also  become  rooted.  These  "tips"  are  severed 
for  planting,  sometimes  in  autumn  but  usually 
in  spring,  and  are  set  somewhat  farther  apart 
than  the  red  varieties.  There  is  a  hybrid  group 
of  raspberries  which  propagate  by  both  tips 
and  suckers  or  root  cuttings,  usually  by  the 
latter.  They  are  supposed  to  be  derived  from 
the  black  and  the  American  red  species,  but 
since  they  are  common  in  the  wild  state  and  are 
fairly  stable,  they  are  often  called  R.  ncglcctus. 
Several  varieties  have  been  widely  cultivated. 
Their  fruit  ranges  from  purple,  through  reds 
to  yellow. 

Raspberries  succeed  best  upon  deep,  moist, 
but  well  drained  loamy  soils;  the  blacks  upon 
the  heavier  and  the  reds  upon  the  lighter.  The 
more  retentive  of  moisture  the  soil  is  the  better, 
since  the  fruit  ripens  at  a  time  when  water  is 
often  scarce.  Hence  the  addition  of  humus  is 
often  desirable.  It  may  be  most  easily  obtained 
in  the  form  of  stable  manure  and  green  manures, 
such  as  clover  grown  at  least  one  year  before 
planting.  The  ground  should  be  plowed  as 
deeply  as  possible  without  turning  up  the  sub- 
soil, and  after  harrowing,  the  plants  set.  Clean 
cultivation  both  ways  is  usually  practised  untiV 
midsummer  when  a  cover  crop  of  crimson  clover 
or  some  shallower  rooting  plant  is  sown  to  be 
turned  under  the  following  spring.  Sometimes, 
however,  other  crops,  such  as  potatoes,  carrots. 
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beets,  etc,  which  are  not  tall,  are  grown  between 
the  rows  for  one  or  perhaps  two  years.  Wood 
ashes,  muriate  of  potash,  superphosphates,  and 
ground  bone  are  favorite  sources  of  potash  and 
phosphoric  acid._  With  adequate  tillage  during 
the  summer,  spring  plowing  may  be  avoided.  _ 

The  pruning  of  the  red  varieties  consists  in 
pinching  back  the  shoots  during  the  first  season, 
allowing  only  about  five  canes  to  grow  in  each 
stool  in  after  years,  _  avoiding  the  pinching  of 
shoots  unless  the  soil  is  very  strong  and  the 
growth  rampant,  and  cutting  out  the  old  canes 
as  soon  as  they  have  fruited.  The  pruning  of 
the  blackcaps  consists  in  pinching  off  the  tips 
as  soon  as  they  have  reached  a  height  of  about 
21  inches  to  make  the  canes  stocky  and  self-sup- 
porting, and  shortening  in  the  branches  to  about 
i8  inches  the  following  spring.  This  latter 
amounts  to  thinning  and  should  be  carefully 
done. 

For  market  the  fruit  should  never  be  picked 
until  after  the  dew  has  dried  and  should  be 
shipped  _  to  market  in  small  packages.  Red 
raspberries  are  usually  rnarketed  in  pint  baskets. 
Black  raspberries,  specially  for_  canning,  are 
often  gathered  by  jarring  the  ripe  fruits  into 
aprons  with  boxes  attached,  the  fruit  being  passed 
through  a  fanning  mill  to  blow  away  the  leaves, 
etc.  Generally,  however,  the  picking  is  done  by 
hand  with  red  raspberries  and  with  both  kinds 
for  the  best  markets. 

Among  the  numerous  insects  which  feed 
tipon  the  raspberry  are  two  species  of  cane- 
boring  beetles,  Agrilus  ruAcollis^  and  Oberea 
bimaculata;  wilting  of  the  canes  is  usually  the 
first  indication  of  their  presence,  and  cutting 
the  injured  ones  is  the  only  remedy  recom- 
mended. The  snowy  tree-cricket  (CEcanthus 
niveus,  etc.)  often  lays  its  eggs  in  the  stems, 
but  is  considered  to  be  a  beneficial  insect  other- 
wise, since  its  food  consists  largely  of  plant- 
lice.  Several  caterpillars  and  other  foliage- 
chewing  insects,  such  as  the  raspberry  saw-fly 
{Selandria  rubi),  occasionally  prove  trouble- 
some, and  some  of  the  stink-bugs  reveal  their 
presence  by  their  disagreeable  flavor  when  in- 
advertently eaten.  General  remedies  have  been 
recommended  for  these  insects.  (See  Insecti- 
cide.) Several  so-called  plant  diseases  have 
been  reported  upon  the  raspberry.  The  orange 
rust  has  never  been  successfully  combated  ex- 
cept by  digging  out  and  burning  plants  attacked 
by  it;  and  anthracnose  has  been  held  in  check 
by  spraying.     (See  Fungicide.) 

Consult:    Bailey,   'Cyclopedia  of  American 
Horticulture*     (New     York,     1900-2) ;     Card, 
<Bush- Fruits*    (New   York,_  1899)  ;    Saunders, 
''  'Insects    Injurious    to    Fruits*     (Philadelphia, 
1 1889);  Smith,  'Economic  Entomology*   (Phila- 
■delphia,  1896;)  and  numerous  bulletins  of  Agri- 
cultural  Experiment  Stations. 

M.  G.  Kains, 
Crop  Expert. 

Raspberry  Vinegar,  a  refreshing  summer 
beverage  and  cooling  drink  for  invalids,  com- 
posed of  raspberry  juice,  vinegar,  and  sugar. 

Raspe,  ras'p6,  Rudolph  Eric,  German 
mineralogist  and  author:  b.  Hanover  1737;  d. 
Muckross,  Donegal,  Ireland,  1794.  In  1767  he 
was  made  professor  in  the  Collegium  Caro- 
linum  of  Cassel,  and  curator  of  the  Landgrave's 
museum  of  coins  and  antiquities.    He  published 


at  this  time  papers  on  mineralogy  and  geology. 
In  177s  he  went  to  England,  where  he  was  vari- 
ously employed,  generally  as  a  mining  expert 
He  published  in  1785  'Baron  Miinchhausen's 
Narrative  of  his  Marvelous  Travels  and  Cam- 
paigns in  Russia,*  founded  in  part  on  the 
hunting  stories  of  one  Baron  von  Miinchhausen, 
of  Hanover.  His  work  appears  as  chapters 
ii.-vi.  of  the  later  Miinchhausen.    See  MOnch- 

HAUSEN. 

Rassam,  ras-sam',  Hormuzd,  Turkish  arch- 
aeologist: b.  Mosul,  Asiatic  Turkey,  1826.  Hav- 
ing formed  the  acquaintance  of  Layard  (q.v.) 
in  1845  when  the  latter  was  begining  his  explo- 
rations of  the  remains  of  Nineveh,  Rassam 
accompanied  him  on  his  return  to  London  and 
entered  Oxford  University,  after  which  he  went 
with  Layard  on  several  archaeological  expedi- 
tions. In  1851  Rassam,  upon  commission  from 
the  British  Museum,  collected  for  that  institu- 
tion _  a  number  of  specimens  of  Assyrian  art, 
particularly  a  series  of  sculptures  representing 
the  lion  chase.  In  1864  the  British  government 
despatched  him  on  a  mission  to  Abyssinia  to  se- 
cure from  King  Theodore  the  release. of  their 
consul,  Mr.  Cameron,  and  others  held  prisoners ; 
but  he  was  himself  taken  prisoner  and  held 
until  the  defeat  of  Theodore's  army  by  Sir  R, 
Napier  in  1868.  After  1876  he  resumed  his  col- 
lections for  the  British  Museum,  the  most  not- 
able of  which  were  the  bronze  gates  of  Balawat. 
dating  from  Shalmanezer  II.,  858-824  B.C.,  and 
the  "Abu-Habba  tablet,**  from  the  temple  of  the 
sun-god  in  Sippar,  recording  the  restoration  of 
the  temple  by  Nabu-apal-iddin._  The  British 
Museum  was  also  enriched  by  his  discovery  of 
5,000  tablets  representing,  probably,  the  library 
of  an  ancient  Babylonish  king.  _  Rassam  pub- 
lished a  'Narrative  of  the  British  Mission  to 
Theodore'  (1869);  'Asshur  and  the  Land  of 
Nimrod'    (1897). 

Rasse,  ras,  a_  small  arboreal  civet  (Viver- 
ricula  malaccensis) ,  which  is  widely  distributed 
in  southeastern  Asia  and  the  Malayan  islands; 
and  long  ago  became  naturalized  in  Madagascar. 
It  is  slender,  agile  in  tree-climbing,  has  no 
erectile  mane,  and  lives  in  holes  in  rocky  and 
brushy  districts.  In  confinement  it  is  easily 
tamed  and  feeds  on  small  animals,  which  it 
catches  with  cat-like  dexterity.  Hence  it  is 
often  kept  in  houses  in  the  East  as  a  ratter,  and 
also  for  the  sake  of  its  civet,  which  is  arti- 
ficially removed  from  the  glands.  It  is  a  hand- 
some little  animal,  spotted  with  blackish  on  a 
gray  ground,  and  with  a  long  black-ringed  tail. 
Consult:  Blanford,  Jerdon,  Tennent,  and  other 
authorities  on  Oriental  zoology. 

Rasselas,  ras'e-las,  a  philosophical  ro- 
mance by  Dr.  Samuel  Johnson,  published  in 
I7S9'  Though  little  read  at  present  it  was  in 
the  i8th  century  the  most  popular  of  its  au- 
thor's works  and  was  translated  into  many 
modem  languages.  It  professes  to  relate  the 
story  of  Rasselas,  prince  of  Abyssinia,  who  with 
his  brothers  and  sisters  inhabits  a  Happy  Valley 
secluded  from  the  outside  world. 

Rassieur,  ras'se-er,  Leo,  American  lawyer: 
b.  Waden,  Prussia,  19  April  1844. '  He  was 
graduated  at  the  Saint  Louis  Central  High 
School  in  i860.  During  the  Civil  War  he  vol- 
unteered as  a  private,  and  in  1865  was  raised 
to  the  rank  of  major.    In  1867  he  was  admit- 
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ted  to  the  Saint  Louis  bar  and  after  holding  office 
in  the  public  schools  was  elected  judge  of  the 
Probate  Court  (1899).  In  1900  he  was  elected 
commander-in-chief  of  the  Grand  Army  of  the 
Republic. 

Rastatt,  ras'tat,  or  Rastadt,  a  town  of 
Baden,  Germany,  on  the  river  Murg,  about  4 
miles  from  the  Rhine  and  about  15  miles  south- 
west of  Karlsruhe.  It  was  formerly  a  fortress 
of  the  first  rank,  but  in  1892  the  fortifications 
were  dismantled.  The  town  has  manufactures 
of  lace,  tobacco  and  cigars.  Population  nearly 
16,000.  Rastatt  was  the  scene  of  two  diplomatic 
congresses  in  the  i8th  century.  The  first 
congress  of  Rastatt  met  in  1713  to  arrange  terms 
of  peace  between  the  emperor  and  France,  then 
still  engaged  in  the  war  of  the  Spanish  Succes- 
sion. Peace  was  concluded  7  March  1714.  In 
accordance  with  the  terms  of  the  treaty  France 
gave  up  possession  of  the  towns  of  Kehl,  Frei- 
burg and  Breisach,  and  the  electors  of  Cologne 
and  Bavaria  were  reinstated  in  power.  The 
terms  of  the  treaty  of  Utrecht  (q.v.)  were  rat- 
ified. The  second  congress  of  Rastatt  met  in 
1797  for  the  purpose  of  terminating  hostilities 
between  France  and  the  Empire.  After  negotia- 
tions had  been  prolonged  for  more  than  a 
year,  war  broke  out  again  between  France 
and  the  allies  and  the  congress  suspended  its 
sessions  (April  1799).  As  the  French  repre- 
sentatives, Roberjot,  Bonnier  and  Debry  left  the 
city  on  the  evening  of  28  April,  they  vyere  set 
upon  by  a  company  of  hussars  wearing  the 
Austrian  uniform  and  the  first  two  were  mur- 
dered. Many  attempts  have  been  made  to  fix 
the  responsibility  for  the  deed.  Some  have 
ascribed  the  crime  to  the  Austrian  government 
which  was  desirous  of  obtaining  certain  papers 
in  the  possession  of  the  ambassadors;  others 
maintain  that  the  murderers  were  French  emi- 
gres, while  others  still  assert  that  the  act  was 
instigated  by  Napoleon  and  other  leaders  of  the 
war  party  in  France  for  the  purpose  of  exasper- 
ating the  French  people  agamst  Austria. 

Rat,  any  of  several  large  rodents  of  the 
mouse  family  (see  Mouse),  especially  two  spe- 
cies of  "house-rats"  now  habituated  to  civiliza- 
tion in  all  parts  of  the  world.  The  black  rat 
(Musrattus)  is  of  light  and  slender  build, 
about  seven  inches  in  length,  usually  of  a  bluish 
black  color,  but  sometimes  grayish,  and  has 
quite  large  thin  ears.  The  brown  rat  (JV/. 
decumanus)  or  Norway  rat,  as  it  is  often  in- 
appropriately styled,  is  much  heavier  and 
larger,  with  short  rounded  ears  and  a  dull  brown 
color.  Both  species  are  believed  to  be  natives 
of  China,  but  the  black  rat  was  abundant  in 
Europe  at  least  as  early  as  the  13th  century. 
Tne  brown  rat  migrated  from  Western  China, 
entering  Russia  in  great  numbers  in  1727,  and 
from  there  quickly  spreading  over  Europe,  which 
was  fully  occupied  by  it  by  the  middle  of  the 
i8th  century.  By  its  greater  fecundity  and 
ferocity  it  quickly  overcame  the  black  rat,  which 
it  has  now  replaced  in  most  parts.  It  infested 
ships  and  by  this  means  has  been  carried  to  all 
parts  of  the  world.  Its  wonderful  capacity  for 
increase  (from  20  to  50  annually),  its  boldness, 
tough,  elastic  constitution  and  adaptable  nature, 
make  it  everywhere  dominant,  and  its  omnivor- 
ous habits,  voracity  and  destructiveness  fre- 
quently  lead   it  to   become   a   source  of  great 


annoyance,  loss  and  disease  about  human  habita- 
tions. The  ferocity  of  this  species  when  brought 
to  bay  is  well  known;  and  when  driven  by 
hunger  it  is  so  ravenous  that  neglected  babies 
have  been  known  to  be  killed  and  eaten  by  them, 
and  a  few  cases  are  recorded  where  even  able- 
bodied  men  have  suffered  a  like  fate  when  at- 
tacked by  hordes  of  rats.  They  are  also  agents 
in  the  spread  of  disease,  particularly  bubonic 
plague  and  trichinosis.  Against  their  many 
faults  may  be  set  the  solitary  virtue  that  they 
serve  a  useful  purpose  as  scavengers  in  the  city 
sewers,  etc.  The  albino  and  black  and  white 
pied  rats  sold  for  pets  by  bird  dealers  are  de- 
rived from  the  black  rat,  which  has  a  far 
milder  disposition. 

Rat-kangaroo.    See  Kangaroo. 

Rat  Portage,  Canada,  town  and  port  of 
entry,  Ontario,  at  the  outlet  of  the  Lake  of  the 
Woods,  and  on  the  Canadian  Pacific  Railway, 
130  miles  by  rail  east  of  Winnipeg.  It  is  the 
chief  town  of  the  Rainy  River  District,  and  the 
distributing  centre  for  the  neighboring  gold 
mines.  The  Winnipeg  River  with  a  fall  of  16 
feet  from  the  lake,  furnishes  inexhaustible  water 
power  for  sawmills,  flour-mills,  and  other  in- 
dustrial establishments.  The  neighboring  lake 
fisheries,  especially  of  sturgeon,  are  valuable. 
Pop.  about  6,000. 

Rat-tail,  one  of  the  pelagic,  cod-like  fishes 
of  the  genus  Macrourus,  specifically  Macrpurus 
bairdi  of  the  coast-waters  of  the  eastern  United 
States. 

Ra'ta,  any  of  several  New  Zealand  trees 
of  an  Australasian  group  of  the  myrtle  family 
which  includes  the  local  ironwoods.  Foremost 
among  them  is  Metrosideros  robusta,  a  tall 
strong  tree,  of  very  hard  wood,  used  by  the  na- 
tives for  making  their  war-clubs,  and  by  the 
colonists  in  cabinet-work  and  in  ship-building. 
Another  species  (Af.  Aorida)  is  a  huge  climber. 
These  trees  have  very  showy  flowers,  usually 
red,  and  characterized  by  many  tall  erect 
stamens;  and  several  species  of  the  genus  are 
cultivated  as  ornamental  shrubs,  and  have  been 
acclimatized  in  other  parts  of  the  world. 
One  (M.  tormentosa)  is  known  in  New  Zealan44 
as  «fire-tree.» 

Ratafia,  r3t-a-fe'a,  a  French  cordial  fla- 
vored with  fruits ;  a  general  name  for  any 
liquor  flavored  with  fruit  syrups. 

Raf any,  or  Rhatany.      See  Rattany. 

Ra'tel,  a  South  African  badger  (Afellivora 
capensis),  rather  larger  than  the  common  Euro- 
pean or  American  badger,  which  lives  in  burrows 
in  open  districts.  It  differs  from  the  Indian  honey- 
badger  (q.v.)  mainly  in  the  presence  of  a  dis- 
tinct white  line  along  its  sides,  from  the  nose  to 
the  hocks,  separating  the  black  underparts  from 
the  blanket-like  gray  of  the  back. 

Rath'bone  Sisters,  Order  of.  See  Orders, 
Religious. 

Ratichius,  ra-tlkl-iis.  See  Ratke,  Wolf- 
gang. 

Ratifica'tion,  in  law,  the  confirmation, 
sanction  or  approval^  given  by  a  person  who  has 
arrived  at  his  majority  to  acts  done  by  him  dur- 
ing his  minority.  It  has  the  effect  of  g^iving 
validity  to  such  acts  as  would  be  otherwise 
voidable.    *  An  act  performed  by  one  for  another. 
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is  adopted  as  his  own  act  when  by  him  ratified. 
Ratifications  are  either  express  or  implied.  The 
former  are  made  in  express  and  direct  terms  of 
assent;  the  latter  are  such  as  the  law  permits  for 
the  acts  of  the  principals.  * 

Ratio  (from  the  Latin  ratio,  meaning  reck- 
oning, calculation),  in  mathematics,  the  measure 
of  the  relation  which  one  quantity  bears  to  an- 
other of  the  same  kind;  that  is,  the  number  of 
times  that  one  quantity  contains  another  re- 
garded as  a  standard.  This  is  found  by  dividing 
the  one  by  the  other.  The  quotient  or  ratio 
thus  obtained  is  the  proper  measure  of  the  re- 
lation of  the  two  quantities.  Some  mathema- 
ticians define  the  ratio  of  one  quantity  to  another 
as  the  quotient  of  the  first  quantity  divided  by 
the  second,  and  others  define  it  as  the  quotient 
of  the  second  quantity  divided  by  the  first.  The 
operation  of  finding  a  ratio  is  purely  numerical, 
and  the  resulting  ratio  is  consequently  an  ab- 
stract number.  Ratios  are  known  as  prime  or 
ultimate,  according  as  the  ratio  of  the  variable 
quantities  is  receding  from  or  approaching  to  the 
ratio  of  the  constant  quantities.  Proportion  is 
the  relation  of  equality  subsisting  between  two 
ratios.    See  Mathematics  ;  Proportion. 

Ration,  in  the  army  and  navy,  is  the  al- 
lowance of  provisions  given  to  each  ofiicer,  non- 
commissioned officer,  soldier,  and  sailor.  In  the 
American  army  the  ordinary  ration  is  commonly 
supplemented  by  additional  articles  bought  with 
what  is  known  as  "the  company  fund,®  money 
derived  from  certain  allowances  made  to  the 
soldiers.  The  American  troops  and  sailors  arc 
better  fed  than  any  in  the  world,  whether  in 
camp  or  war. 

Rationalism,  in  its  more  general  sig- 
nification, denotes  a  tendency  or  attitude  of 
thought,  either  on  the  part  of  an  individual  or 
an  age,  to  demand  that  prevailing  beliefs,  cus- 
toms, and  institutions  shall  be  subjected  to 
critical  examination,  and  be  required  to  justify 
themselves  before  the  court  of  reason.  In  its 
more  specific  sense,  the  term  refers  to  the  doc- 
trines of  a  particular  school  of  philosophical 
thinkers,  which  flourished  mainly  in  France  and 
Germany  during  the  17th  and  i8th  centuries, 
and  which  regarded  reason  as  the  only  source  of 
certain  knowledge,  and  the  only  test  of  truth. 

In  the  general  and  more  popular  use  of  the 
term,  rationalism  is  equivalent  to  a  demand  for 
a  reasonable  explanation  in  scientific  terms. 
The  rise  of  rationalism  is  thus  in  many  re- 
spects identical  with  the  development  of  the 
scientific  spirit  of  inquiry.  As  such,  it  is  op- 
posed to  mysticism  and  supematuralism.  Lecky, 
in  his  'History  of  the  Rise  and  Influence  of 
Rationalism  in  Europe,'  explains  the  word  as 
follows :  'By  the  spirit  of  rationalism,  I  un- 
derstand not  any  class  of  definite  doctrines  or 
criticisms,  but  rather  a  certain  cast  of  thought, 
or  bias  of  reasoning,  which  has  during  the  last 
three  centuries  gained  a  marked  ascendency  in 
Europe.  .  .  _ .  At  present,  it  will  be  sufficient 
to  say,  that  it  leads  men  on  all  occasions  to 
subordinate  dogmatic  theology  to  the  dictates  of 
reason  and  of  conscience,  and,  as  a  necessary 
consequence,  greatly  to  restrict  its  influence  upon 
life.  It  predisposes  men,  in  history,  to  attribute 
all  kinds  of  phenomena  to  natural  rather  than 
miraculous  causes:  in  theology,  to  esteem  suc- 
ceeding systems  the  expressions  of  the  wants 
Vou  I  $^19 


and  aspirations  of  that  religious  sentiment  which 
is  planted  in  all  men;  and,  in  ethics,  to  regard 
as  duties  only  those  which  conscience  reveals  to 
be  such."  Between  the  claims  of  revealed  re- 
ligion and  the  spirit  of  rationalism  the  conflict 
has  been  especially  sharp  and  long-continued. 
This  opposition  shows  itself  even  before  the 
birth  01  Christianity  in  almost  all  of  the  older 
religions.  In  Greece,  for  example,  where  re- 
ligion was  only  to  a  very  slight  extent  em- 
bodied in  dogmas,  the  philosophers  were  never- 
theless frequently  charged  with  atheism,  or 
with  perverting  and  destroying  the  national  re- 
ligion through  their  rationalistic  teachings. 
With  the  establishment  of  the  Christian  Church, 
the  doctrines  of  religion  were  explicitly  declared 
to  be  above  reason,  and  to  rest  upon  a  higher 
authority  than  human  reason  could  'am>rd. 
Nevertheless,  from  time  to  time  there  arose 
thinkers  within  the  Church  itself  who  strove  to 
reduce  the  theological  doctrines  to  a  rationalistic 
basis,  interpreting  them  in  such  a  way  as  to 
minimize  or  destroy  the  supernaturalistic  ele- 
ments which  they  contained.  Of  these  mediseval 
rationalists  Abelard  (q.v.),  1079-1142,  is  per- 
haps the  most  famous.  It  was  not  until  the 
i8th  century,  however,  that  rationalism  became 
strong  enough  and  bold  enough  to  make  open 
war  upon  the  prevailing  theological  beliefs  and 
doctrines.  This  century  was  called  the  age 
of  enlightenment,  and  in  it  the  demand  arose 
on  all  sides  that  everything  should  be  explained 
in  terms  of  the  clear  and  distinct  ideas  of  rea- 
son, that  mysteries  and  superstitions  should  be 
abolished,  that  the  authority  of  church  and 
state  should  be  limited  and  subordinated  to  the 
principles  of  reason  and  the  interest  of  the  indi- 
vidual members  of  society.  The  Deistic  move- 
ment in  England  is  especially  noteworthy  as 
maintaining  the  right  of  individual  free  thought 
in  matters  of  religion,  and  as  attacking  the 
abuses  and  absurdities  in  the  existing  theological 
creeds.  Lord  Herbart  of  Cherbury  and  John 
Locke  may  be  regarded  as  forerunners  of  Eng- 
lish Deism  (q.v.).  The  best  known  representa- 
tives of  the  movement  are  John  Toland  (1670- 
1729),  Anthony  Collins  (1676-1729),  Matthew 
Tindal  (1657-1733),  Thomas  Chubb  (1679- 
1747),  and  Thomas  Morgan.  The  influence  of 
this  movement  was  felt  throughout  Europe.  In 
Voltaire  it  found  a  spokesman  of  extraordinary 
literary  power  who  had  also  the  courage  to 
carry  its  principles  to  its  logical  conclusions. 

The  spirit  of  rationalism,  in  so  far  as  it 
represents  the  claims  of  free  scientific  inquiry, 
may  be  said  to  have  already  won  its  triumph. 
This  triumph  too,  it  must  be  admitted,  was 
largely  the  result  of  the  enthusiastic  zeal  of  the 
apostles  of  the  enlightenment.  Nevertheless, 
the  spirit  of  modem  inquiry  has  been  profoundly 
modified  in  many  respects  during  the  19th  cen- 
tury. In  the  first  place,  it  has  lost  the  narrow- 
ness and  hardness  that  it  necessarily  exhibited 
so  long  as  a  large  share  of  its  strength  was 
expended  in  negative  criticism  and  in  making 
war  upon  prevailing  creeds  and  institutions.  In 
addition,  it  has  been  transformed  by  the  his- 
torical and  evolutionary  conceptions  that  have 
become  dominant  in  every  field  of  inquiry,  lead- 
ing men's  thoughts,  to  problems  of  genesis  and 
origin,  and  so  to  understand  and  sympathize 
with  much  that  appeared  absurd  and  unmeaning 
to    the    older    rationalists.    The    i8th    centur> 
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rationalists  regarded  the  world  as  static;  they 
looked  at  each  thing  as  it  actually  stood  before 
them  in  their  own  day,  and  judged  it  by  the 
unfailing  standard  that  each  individual  was 
supposed  to  possess  in  the  clear  and  distinct 
ideas  of  his  own  individual  reason.  The  his- 
torical point  of  view  has  brought  with  it  a 
broader  conception  of  reason  and  what  is  ra- 
tional: it  has  taught  us  that  it  is  only  in  the 
light  of  its  origin  and  function  that  a  thing  can 
properly  be  judged,  and  that,  accordingly,  there 
may  be  a  truer  rationality  in  historical  creeds, 
beliefs,  and  institutions  than  in  the  self-con- 
fidence of  the  individual  of  clear  and  distinct 
ideas  who  ventures  to  criticize  what  he  does  not 
understand. 

The  philosophical  doctrine  known  as  rational- 
ism owes  its  origin  to  Descartes  (i  596-1650), 
and  has  its  home  mainly  in  France  and  Ger- 
many, while  empiricism  (q.v.),  the  theory  to 
which  it  was  directly  opposed,  flourished  mainly 
in  England.  The  rationalistic  school  take 
mathematical  demonstration  as  the  perfect  type 
of  knowledge,  and  seek  to  model  their  pro- 
cedure in  all  fields  of  inquiry  on  what  they 
assumed  to  be  its  method.  From  the  chaotic 
and  contradictory  material  supplied  by  sense- 
perception  they  believed  that  real  knowledge, 
science,  could  not  be  attained.  Mathematics, 
however,  reaches  its  results  in  independence  of 
such  a  source.  It  begins  with  fundamental 
principles  and  conceptions  which  are  self-evi- 
dent, and  proceeds  by  means  of  logical  analysis 
and  reasoning  to  show  what  further  results  are 
necessarily  involved  and  implied  in  the  starting- 
point.  Now,  the  rationalistic  thinkers  maintain 
that  what  has  been  achieved  in  this  particular 
science  may  be  carried  out  universally  by  the 
application  of  the  same  method.  That  is,  the 
true  method  of  knowledge  consists  in  first  dis- 
covering by  analysis  the  fundamental  truths  that 
lie  at  the  basis  of  all  thinking.  These  truths  are 
not  derived  from  experience,  but,  like  the  mathe- 
matical axioms  and  first  principles,  are  native  to 
the  mind,  innate  ideas  or  a  priori  truths  that 
are  the  starting-points  for  all  demonstration 
and  all  science.  When  these  are  once  discov- 
ered, it  is  the  further  task  of  philosophy  to  de- 
duce by  logical  reasoning  the  further  results 
that  follow  from  them.  In  this  way  the  ration- 
alists supposed  that  it  was  possible  to  arrive  at 
conclusions  in  philosophy  that  are  as  demon- 
strably certain  as  the  propositions  of  geometry. 

Besides  Descartes,  the  chief  representatives 
of  rationalism  are  Spinoza  (1632-77),  who 
adopted  the  geometrical  form  of  proof  in  his 
chief  work,  the  <Ethics> ;  Leibnitz  (1646-1715), 
and  Christian  Wolff  (1679-1754).  The  last 
mentioned  philosopher,  though  the  least  origi- 
nal, exercised  a  great  influence  over  the  thought 
of  Germany  by  his  terminology,  and  by  the  sys- 
tematic way  in  which  he  divided  the  field  of 
philosophy  into  the  so-called  sciences  of  rational 
cosmology  or  physics,  rational  psychology,  and 
rational  theology.  The  first  of  these  seeks  to 
furnish  demonstrative  proof  of  the  fundamental 
nature  of  the  physical  universe;  for  example, 
that  it  is  limited  in  space,  had  a  beginning  in  time, 
made  up  of  indivisible  parts,  etc.  _  Rational  psy- 
chology sets  out  from  the  conception  of  the  soul 
as  a  spiritual  substance  and  attempts  to  prove 
that  it  necessarily  follows  as  a  result  of  this  in- 
itial conception,  that  the  soul  is  simple,  indivis- 


ible, indestructible,  and  therefore  immortal,  and 
moreover,  that  it  possesses  certain  faculties,  such 
as  those  of  representation,  desire,  as  essential 
to  its  true  nature.  In  like  manner,  rational 
theology  dealt  in  the  same  a  priori  and  deductive 
way  with  the  various  proofs  for  the  existence 
and  attributes  of  God.  This  was  the  form  of 
rationalism  in  which  Kant  was  educated,  and 
it  is  against  these  so-called  rationalistic  sciences 
that  he  directs  his  attack  in  the  dialectic  of  the 
'Critique  of  Pure  Reason.'  The  criticism  of 
Kant  was  so  penetrating  and  thorough-going 
that  it  annihilated  at  a  blow  the  claims  of  ra- 
tionalism. It  did  this  by  pointing  out,  in  terms 
that  could  neither  be  mistaken  nor  denied,  the 
falsity  of  the  assumptions  upon  which  this  phil- 
osophical theory  rests.  Kant  (q.v.)  is  thus  the 
destroyer  and  finisher  of  rationalism. 

Consult:  Lecky,  < History  of  the  Rise  and 
Influence  of  Rationalism  in  Europe* ;  Stephen, 
•History  of  English  Thought  in  the  Eighteenth 
Century* ;  White,  'The  Warfare  of  Science  and 
Religion' ;  Paine,  'Age  of  Reason* ;  Cairns, 
'Unbelief  in  the  Eighteenth  Century*  (1881); 
Descartes,  'Discourse  on  Method* ;  'Meditations 
on  the  First  Philosophy* ;  Zeller,  'Geschichte 
der  deutschen  Philosophic  seit  Leibnitz' ;  Win- 
delband,  'History  of  Philosophy*  (translated  by 
J.  H.  Tufts)  ;  Kuno  Fischer,  'Geschichte  der 
neueren  Philosophic,*  Vol.  III.;  Kant,  'Critique 
of  Pure  Reason.*  j.  £.  Creighton, 

Professor  of  Philosophy,  Cornell  University. 

Rationalists.    See  Religious  Sects. 

Ratisbon,  ratls-bon  (Regensburg,  ra'gens- 
boorg),  Bavaria,  Germany,  82  miles  by  rail 
northeast  of  Munich,  partakes  of  the  artistic  ten- 
dencies of  the  latter.  Qiief  among  its  public 
buildings  and  institutions  are  the  Gothic  cathe- 
dral, library,  art-gallery,  seminaries  and  glass- 
staining  factory.  Trade,  facilitated  by  its  favor- 
able position  on  the  Danube,  is  considerable. 
Ratisbon  suffered  much  from  bombardments 
at  various  periods  of  its  history,  especially  in 
1809,  when  it  was  stormed  by  the  French.  Pop. 
about  47,000. 

Ratitx,  ra-ti'te,  a  group  of  birds  broadly- 
characterized  as  having  a  non-carinate  sternum 
and  little  or  no  power  of  flight.  The  group 
originally  was  one  of  the  two  grand  divisions 
of  Aves,  embracing  all  those  whose  sternum  had 
no  keel,  as  opposed  to  Carinatce  (q.v.)  ;  but  this 
character  alone  will  not  define  the  Ratita  as  at 
present  constituted  by  the  researches  of  Gadow 
and  accepted  by  ornithologists  generally.  Its 
place  is  as  a  subdivision  of  the  Ncornithes  (q.v.) 
co-ordinate  with  the  Odontolcee  {hesperornis, 
etc.)  and  the  Carincla;  and  the  sum  of  manj- 
anatomical  peculiarities  distinguishes  the  group, 
which  consists  of  the  ostriches,  cassowaries, 
kiwis,  moas,  rocs  (^Pyornis),  and  perhaps 
some  of  the  fossil  birds  of  Patagonia  whose 
relationships  are  not  yet  perfectly  clear.  The 
conspicuous  feature  of  all  these  is  the  rudiment- 
ary condition  of  the  wings,  so  that  the  ratites  are 
well  designated  flightless  birds,  the  disappear- 
ance of  the  tail,  and  the  great  prominence  of  the 
functions  and  development  of  the  legs  and  feet. 
These  features  are  believed  to  be  the  result  of 
changes,  very  long  continued,  from  ancestors 
which  possessed  the  power  of  flight  and  have 
los'.  it  by  disuse,  and  in  adaptation  to  life  upon 
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plains  and  deserts.  Consult:  Evans,  < Birds' 
(1900);  Newton,  < Dictionary  of  Birds'  (1893- 
96);  Stejneger,  <  Standard  Natural  History,* 
Vol.  IV.  (188s). 

Ratke,  rat'ke,  Wolfgang  (better  known  by 
bis  Latinized  name  of  Ratichius),  German  edu- 
cator :  b.  Wilster,  Holstein,  18  Oct  1571 ;  d.  Er- 
furt 27  April  1635.  He  was  trained  in  the 
Johanneum  at  Hamburg  and  the  University  of 
Rostock.  Between  1603  and  161 1  he  lived  in 
Holland  and  was  the  inaugurator  of  a  new  plan 
of  school  reform.  The  essence  of  his  system 
was  to  discard  the  old  memory  and  rote  method 
of  teaching  children;  to  interest  them,  by  pre- 
senting things  to  their  observation,  and  after- 
wards, names  —  a  reversal  of  the  method  then 
in  vogue;  to  teach  them  their  mother  tongue 
first  and  thence  proceed  to  foreign  languages. 
At  first  he  met  with  little  success  in  propa- 
gating his  views.  In  1618,  however,  he  settled  at 
Kothen,  Anhalt,  and  Prince  Ludwig  von  Anhalt 
furnished  him  with  the  means  of  opening  a 
school  to  be  conducted  according  to  his  own 
ideas.  Owing  to  certain  faults  of  his  own,  as 
well  as  to  the  unsettled  religious  condition  of 
Germany  at  that  time  he  was  obliged  to,  leave 
Kothen  and  settled  at  Magdeburg  in  1721.  Here 
he  made  a  second  failure  and  afterward  led  a 
somewhat  wandering  life.  But  his  influence 
upon  his  contemporaries  and  posterity  was  much 
greater  than  would  be  supposed  from  the  failure 
of  his  own  attempts  to  put  his  plan  in  practice. 
Consult:  Krause,  'Wolfgang  Ratke,  im  Licht 
seiner  und  seiner  Zeitgenossen  Briefe'  (1872); 
Schumann,  'Die  echte  Methode  W.  Ratkes' 
(1876). 

Raton,  ra-ton',  N.  M.,  city,  county-seat  of 
Colfax  County;  on  the  Atchison,  Topeka  & 
Santa  Fe  railroad ;  about  130  miles  northeast 
of  Santa  Fe  and  eight  miles  south  of  the  north- 
ern boundary  of  the  Territory.  In  the  vicinity 
are  extensive  coal  fields.  It  is  the  commercial 
and  industrial  centre  of  a  large  region  devoted 
chiefly  to  farming  and  stock  raising.  It  has 
railroad  shops,  stock  yards,  grain  elevators, 
wholesale  houses,  and  brick  and  lumber  yards. 
Pop.  (1910)  4,539- 

Rattan',  a  product  of  Calamus  rotang,  a 
scandent  palm  of  Ceylon,  but  also  found  in 
India  and  Burma.  While  this  species  fur- 
nishes *he  best  commercial  rattan,  there  are 
nearly  aoo  species  in  this  genus,  inhabiting  trop- 
ical and  subtropical  Asia,  Africa,  and  Austra- 
lia. The  most  important  species  other  than  the 
above  are  C  rudentum,  C.  pachystemonus,  and 
C.  radiatui,  abounding  throughout  the  damp 
forests  of  Ceylon  up  to  3,500  feet  elevation.  C. 
rotang,  and  the  first  two  species  named  above 
are  manufactured  into  a  great  variety  of  useful 
articles  such  as  baskets,  chairs,  the  hoods  of 
carts,  and  when  split  into  strips,  can  be  twisted 
into  cordage  of  great  strength.  C.  rotang  is  often 
used  in  eastern  countries  for  rope  bridges,  or,  used 
entire,  is  stretched  across  rivers  as  the  supports 
of  suspension  bridges ;  and  is  also  employed 
for  the  manufacture  of  Malacca  canes.  In  China 
rattan  is  a  favorite  material  for  cordage,  and 
the  material  also  enters  into  the  manufacture  of 
umbrella  handles  and  ribs,  and  as  a  substitute 
for  whalebone.  The  cane  is  used  for  saddlery 
and  harness  and  for  wickerwork  helmets,  said 
to  be  sword-proof.    The  two  smaller  species  (C. 


pachystemonus  and  C.  radiatus)  are  largely  em- 
ployed in  the  manufacture  of  baskets  for  the 
Ceylon  tea  gardens,  used  in  picking  the  tea 
leaves.  C.  radiatus  supplies  the  material  for 
chair  bottoms,  being  split  into  thin  strips.  In 
fact  the  many  uses  of  rattan  in  eastern  countries 
are  almost  nameless.  In  the  United  States  rat- 
tan is  largely  used  for  manufacturing  chairs 
and  other  furniture,  for  chair-seating,  baby- 
carriage  bodies,  baskets,  floor  mattings,  brooms, 
corset-stays,  whips,  and  many  other  uses  of 
minor  importance.  The  "reed*  used  in  raflia 
fancy-basket  manufacture,  a  recent  fad  in  this 
country,  is  the  split  inner  portion  of  rattan 
dressed  in  cylindrical  form  like  the  true  reeds. 
See  also  Fibre.  Chas.  Richards  Dodge, 
U.  S.  Government  Fibre  Expert. 

Raftany,  or  Rhatany,  a  coarse  plant  of 
the  genus  Krameria  and  order  Polygala,  native 
to  the  Andean  table-lands.  The  roots  have  me- 
dicinal value  as  an  astringent,  and  serve,  espe- 
cially in  Portugal,  to  color  wines  ruby-red.  This 
property  is  due  to  the  presence  of  ratanhia  tan- 
nic-acid.  The  root-bark  also  contains  an  almost 
insoluble  free  red  substance  called  ratanhia-red; 

Rattazzi,  rat-tat'se,  Marie  Studolmine  de 
Solms,  French  novelist:  b.  Waterford,  Ire- 
land, 1833;  d.  Paris  February  1902.  She  was 
the  daughter  of  Sir  Thomas  Wyse,  British  am- 
bassador to  Greece,  and  Letitia,  eldest  daughter 
of  Lucien  Bonaparte.  She  was  married  to  Ur- 
bano  Rattazzi  (q.v.)  in  1863,  and  to  M.  de  Rute 
in  1877.  Twice,  in  1852  and  1864,  she  was  exiled. 
She  wrote  much  in  prose  and  verse,  and  was  a 
prominent  figure  in  the  politics  and  society  of  the 
Second  Empire  salons.  Among  her  works  were : 
<Les  Manages  d'une  Creole'  (1864);  <Si 
j'etais  Reine'  (1868);  <L'Aventurier  des  Col- 
onies' (18^5),  a  drama;  and  the  volume  of 
tales,  'Enigme  sans  Clef   (1894). 

Rattazzi,  Urbano,  Italian  statesman:  b. 
Alessandria  29  June  1810;  d.  Frosinone  5  June 
1873.  He  studied  law  at  Turin  and,  after  prac- 
tising with  marked  success  at  the  capital  and 
at  Casale,  was  elected  a  member  of  the  Sardin- 
ian parliament  from  his  native  town  in  18^ 
He  allied  himself  with  the  liberal  party  and 
attained  such  speedy  recognition  that  m  August 
he  was  made  minister  of  public  instruction.  He 
left  office  after  a  few  days,  but  in  December  of 
the  same  year  assumed  the  portfolio  of  the 
interior  under  Gioberti,  exchanging  it  later  for 
that  of  justice.  On  the  fall  of  the  Gioberti 
ministry,  Rattazzi  was  entrusted  with  the  for- 
mation of  a  new  cabinet  (February  1849)  but 
the  disaster  of  Novara  in  the  following  month 
robbed  him  of  power.  From  democrat  he  now 
turned  moderate  liberal  and  formed  the  party 
of  the  left  centre  whose  coalition  with  the  right 
centre  under  Cavour  (q.v.),  the  so-called 
'connubio,'  brought  about  the  fall  of  the 
d'Azeglio  cabinet  in  November  1852  and  the 
organization  of  a  new  ministry  by  Cavour. 
Rattazzi  gave  up  the  presidency  of  the  Cham- 
ber to  become  in  1853  minister  of  justice,  and 
later,  of  the  interior,  and  in  the  second  capacity 
precipitated  a  bitter  struggle  with  the  clerical 
party  by  the  introduction  of  a  law  providing  for 
the  partial  secularization  of  church  property 
and  restricting  the  influence  of  the  religious  as- 
sociations.   He  left  the  cabinet  in  1858  but  in 
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July  of  the  following  year,  after  Villafranca, 
succeeded  Cavour  as  head  of  the  cabinet,  only 
to  give  place  to  his  predecessor  within  six 
months.  He  opposed  the  cession  of  Savoy  and 
Nice  to  France,  became  president  of  the  lower 
chamber  in  the  first  Italian  parliament  and  in 
March  1862  succeeded  Ricosoli  in  the  govern- 
ment, retaining  for  himself  the  portfolios  of 
foreign  affairs  and  of  the  interior.  His  course 
in  checking  the  patriotic  agitation  against  the 
Austrians  in  Lombardy  and  the  papal  rule  in 
Rome,  brought  him  great  unpopularity  and  in 
December  1862  he  retired  from  office.  Once 
more  he  succeeded  Ricosoli,  as  premier,  in 
1867,  but  again  had  to  yield  to  the  storm  of 
popular  anger  aroused  by  his  hostile  attitude 
toward  Garibaldi  (q.v.)  and  he  resigned  in 
October  of  the  same  year. 

Raftigan,  Sir  William  Henry.  English 
jurist:  b.  Delhi,  British  India,  4  Sept  1842. 
He  was  educated  at  King's  College,  London; 
admitted  to  the  bar  in  1873;  served  four  times 
as  judge  of  the  chief  court  of  Punjab;  was  ad- 
ditional member  of  the  supreme  legislative  coun- 
cil of  India  1892-3,  and  member  of  the  Punjab 
legislative  council  1898-9.  In  '1895  he  was 
knighted  and  since  1901  he  has  been  member 
of  Parliament  for  northeast  Lanarks.  He  has 
published  <De  Jure  Personarum>  (1873)  ;  'The 
Science  of  Jurisprudence'  (3d  ed.  1892)  ;  <  Pri- 
vate International  Law'  (1895)  ;  etc. 

Rattlesnake,  a  distinctively  American 
group  of  poisonous  serpents  characterized  by 
a  peculiar  horny  rattle  appended  to  the  tail. 
They  belong  to  the  suborder  Solenoglypha,  all 
the  members  of  which  are  poisonous  and  have 
the  fang-bearing  maxillary  bones  erectile.  To 
this  suborder  belong  the  Old  World  families  of 
yiperida  ^vipers)  and  the  Crotalids,  or  pit- 
vipers,  which  inhabit  both  hemispheres.  The 
latter  have  the  maxillary  bone  deeply  excavated 
to  lodge  a  sensory  pit  of  unknown  function 
opening  on  the  face  between  the  eye  and  nostril. 
There  are  two  subfamilies,  the  Lachesime,  which 
have  no  caudal  rattle,  and  the  Crotalina,  or  rat- 
tlesnakes. The  former  includes  the  copper- 
head, water  moccasin  and  fer-de-lance  (qq.v.), 
the  banana  snake,  whose  presence  in  bunches  of 
this  fruit  so  often  causes  consternation  on  fruit 
ships  and  in  storage  houses,  and  numerous  oth- 
ers of  tropical  America,  India,  and  the  Malay 
Islands. 

The  Crotalina,  or  rattlesnakes,  represent  the 
highest  tjrpe  of  serpent  development  and  spe- 
cialization. The  caudal  rattle,  from  which  they 
take  their  name,  consists  of  a  series  of  dry 
horny  epidermal  rings  so  loosely  fitted  that  any 
movement  causes  them  to  knock  together  with 
a  sharp  rustling  rattle.  They  are  formed  in 
the  following  manner:  Several  of  the  terminal 
vertebra  of  the  tail  are  coalesced  to  form  a 
dilated  vertically  enlarged  plate.  This  is  cov- 
ered with  a  thick  vascular  skin  so  cut  by  an 
annular  constriction  as  to  form  a  larger  an- 
terior, and  a  smaller  posterior  knob,  which  to- 
gether may  be  considered  to  be  a  mold  on 
which  the  joints  of  the  rattle  are  formed.  The 
epidermis  covering  this  region  is  especially 
thick,  and  in  the  young  snake  forms  a  button 
and  ring,  which  are  the  only  indications  of  the 
rattle.  When  the  snake  sloughs,  the  horny  cov- 
ering is  loosened  here  as  elsewhere  and  a  new 


layer  is  formed  beneath  it;  but  instead  of  being 
cast  off  with  the  rest  of  the  epidermis,  the  open 
end  of  the  old  homy  ring  fits  over  and  by  its 
elasticity  clasps  the  new  knob  at  the  end  of  the 
tail,  and  by  this  means  remains  attached.  With 
each  subsequent  molt  a  new  ring  and  button 
are  added,  the  latter  serving  to  bold  its  prede- 
cessor in  the  series,  and  which  continue  to  in- 
crease in  size  with  the  growth  of  the  snake  and 
its  caudal  knob.  As  well-fed  siukes  may  slough 
3  or  4  times  a  year,  and  as  the  rings  sooner  or 
later  become  worn  out  and  detached,  it  is  evident 
that  the  popular  belief  that  the  number  of  joints 
in  the  rattle  indicate  the  years  of  the  snake's 
age  is  unfounded.  Rattles  of  more  than  12 
joints  are  rare,  but  one  having  21  is  known. 
When  the  snakes  are  irritated  or  angary,  the  end 
of  the  tail  is  more  or  less  elevated  and  vibrated 
rapidly,  producing  a  sound  audible  at  a  dis- 
tance of  30  or  40  paces.  Many  snakes,  both 
venomous  and  innocuous,  have  this  habit  of 
vibrating  the  tip  of  the  tail  when  angry  and 
many  have  a  hard  homy  spur  or  cap  at  its  end, 
but  no  others  retain  this  through  a  succession  of 
molts.  _  Many  fantastic  theories  have  been  pro- 
posed in  explanation  of  the  utility  of  the  rattle, 
but  it  is  probably  little  more  than  a  recognition 
character,  which  helps  to  bring  the  sexes  to- 
gether and  to  segregate  the  species.  However, 
it  is  probable  that  its  sounding  formerly  saved 
the  lives  of  many  rattlesnakes  by  warning  large 
animals  acquainted  with  their  deadly  powers 
from  the  vicinity,  but  since  the  advent  of  the 
white  man  it  has  had  a  precisely  opposite  re- 
sult. 

Poison. —  The  venom  apparatus  of  the  rat- 
tlesnakes is_  the  most  complete  and  effective 
contrivance  imaginable  for  injecting  the  poison- 
ous fluid  into  the  circulation  of  a  victim.  The 
maxillary  bones  are  very  short  and  are  freely 
movable  on  an  articulation  with  the  prefontals. 
Upon  them  are  attached  the  venom  fangs  at 
such  an  angle  that  with  the  movements  of  the 
maxillary  they  may  be  depressed  in  a  fold  of 
mucous  membrane  or  erected  vertically  in  the 
very  front  of  the  mouth  in  a  most  effective 
position  for  striking.  The  tooth  substance  of 
the  fang  is  folded  into  a  tubular  form,  with  an 
opening  at  the  base  to  receive  the  end  of  the 
venom  duct  and  another  near  the  front  face 
of  the  needle-pointed  tip.  Behind  the  functional 
fang,  which  may  be  nearly  an  inch  long  in  large 
snakes,  is  a  succession  of  smaller  reserve  fangs, 
which  become  functional  in  order  as  their  prede- 
cessors are  lost.  The  venom  gland,  which  cor- 
responds to  the  parotid  salivary  gland  of  other 
animals,  is  situated  on  the  cheek  and  has  a  duct 
running  to  a  sinus  at  the  base  of  the  fang.  All 
of  the  muscles  and  other  parts  are  so  arranged 
that  the  same  movements  that  open  the  mouth 
and  press  the  horizontal  pterygoid  bones  for- 
ward to  erect  the  maxillaries  with  their  fangs, 
also  compress  the  poison  gland  and  squeeze  out 
its  secretion.  Cope  describes  the  biting  move- 
ment as  threefold.  "First,  there  is  the  spring 
of  the  body,  which  never  exceeds  two  thirds  of 
its  length;  second,  the  bite  proper,  caused  by 
the  seizing  of  the  jaws;  and,  third,  the  clutch 
with  the  fangs  themselves,  which  _  are  moved 
freely  backward  and  forward.*  This  movement 
of  the  fangs  may  be  easily  seen  by  holding  a 
rattlesnake  so  that  it  cannot  strike,  when  drops 
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of  the  pale  yellow  venom  may  be  seen  to  fall 
from  their  tips  and  are  sometimes  blown  from 
the  mouth  by  forcible  expirations.  The  active 
principles  of  the  venom  are  several  soluble  pro- 
teids,  one  of  which  has  a  disorganizing  effect  on 
tissues  with  which  it  comes  in  contact  and 
another  is  a  powerful  heart  and  respiratory  de- 
pressor. The  immediate  effect  of  a  bite  is 
severe  burning  pain  followed  in  lo  or  15  min- 
utes by  prostration,  with  dizziness,  vomiting,  and 
cold  sweats;  the  heart  action  is  verjr  feeble  and 
the  pupil  dilated.  This  condition  gives  way  in 
from  12  to  IS  hours  to  one  of  fever  and  difficult 
respiration,  while  the  part  affected  becomes 
greatly  swollen  and  the  neighborhood  of  the 
wound  suppurates.  Death  may  occur  in  either 
of  these  stages  or  as  a  result  of  secondary  gan- 
grene. Treatment  to  be  effective  must  be 
prompt  and  thorough.  A  ligature  should  be 
applied  above  the  wound  and  the  latter  enlarged 
with  a  clean  knife  until  the  blood  flows  freely. 
Permanganate  of  potash,  bleaching  powder, 
chromic  acid,  silver  nitrate  or  other  substances, 
which  render  the  active  albumens  insoluble 
should  be  applied  to  the  wound.  Small  and  fre- 
quent doses  of  whiskey,  strychnine  or  ammonia 
should  be  administered  as  a  stimulant,  but  an 
excess  of  alcohol  may  increase  the  depression. 
Every  effort  should  be  made  to  press  or  draw 
the  poison  from  the  wound  before  the  ligature  is 
removed,  but  sucking  with  the  mouth  is  always 
dangerous. 

Species  of  Rattlesnake. —  Of  rattlesnakes 
three  species  of  Sistrurus  and  16  of  Crotalus 
have  been  described,  three  of  which  are  South 
and  Central  and  the  rest  North  American.  None 
occur  in  the  V*''est  Indies.  The  species  of  Sis- 
trurus are  small  snakes  with  the  snout  and 
frontal  region  of  the  head  covered  with  large 
plates.  The  ground  rattlesnake  or  massasauga 
(S.  cat'enatus)  is  found  on  low  prairie  lands 
from  Ohio  and  Minnesota  southward,  but  is 
now  rare  or  exterminated  in  all  settled  parts. 
It  reaches  a  length  of  three  feet  and  is  not  con- 
sidered especially  dangerous.  About  six  young 
are  bom  alive  in  September;  and  this  is  one 
of  the  snakes  for  which  it  is  pretty  clearly 
established  that  the  newly  hatched  young  seek 
refuge  from  danger  in  the  mouth  and  gullet  of 
the  mother.  A  related  species  (5".  miliarius)  is 
found  in  the  Southern  States. 

In  the  genus  Crotalus  the  entire  top  of  the 
head  is  covered  with  small  scales.  The  com- 
mon or  banded  rattlesnake  (C  horridus)  was 
formerly  abundant  throughout  the  entire  eastern 
United  States,  and  it  is  the  only  species  found 
in  the  New  England  and  Middle  States,  but  has 
been  largely  exterminated  by  the  white  man 
and  his  companion,  the  hog.  The  latter  in  roam- 
ing the  woods  in  search  of  mast,  etc.,  never  fails 
to  kill  and  devour  the  rattlesnake  whenever  pos- 
sible. It  is  commonly  believed  that  the  hog  is 
immune  to  snake-bites,  but  the  truth  is  that  the 
poison  is  dissipated  in'  the  thick  skin  and  layer 
of  subcutaneous  fat,  and  never  reaches  the  vas- 
cular tissues  beneath.  This  rattlesnake  prefers 
sparsely  wooded  rocky  ridges  with  sunny  ex- 
posures and  in  such  localities  is  still  common 
in  the  mountains  from  Pennsylvania  to  Ten- 
nessee. It  is  a  sluggish  and  generally  peaceful 
creature  and  seldom  bites,  except  to  secure  food, 
miless  it  be  trod  upon  or  startled.  When  about 
to  strike  it  coils  with  the  head  in  the  middle  and 


elevated  and  the  rattle  sounding,  delivers  a  light- 
ning-like blow  and  immediately  re-coils  or  slowly 
retreats.  It  seldom  attacks  without  provocation, 
or  follows  a  foe.  All  kinds  of  small  mammals, 
especially  mice,  and  occasionally  birds  are  its 
food,  and  it  drinks  water  freely.  The  cold 
months  of  the  year  are  passed  in  hibernation  and 
frequently  large  numbers  of  these  snakes  con- 
gregate in  caves  or  beneath  t'ocks  for  this  pur- 
pose. Mating  takes  place  in  the  early  summer 
and  about  September  from  six  to  nine  young 
about  nine  inches  long  are  born  alive.  A  length 
of  five  feet  is  sometimes  attained,  but  ordinary 
examples  seldom  exceed  four.  Among  the  na- 
tural enemies  of  the  rattlesnake  are  the  king- 
snake  and  blacksnake,  birds  of  prey  and  herons. 
The  diamond  or  water  rattlesnake  (C  adaman- 
teus)  reaches  a  length  of  upward  of  eight  feet 
and  a  circumference  of  fifteen  inches,  and  is  not 
only  the  largest  of  the  rattlesnakes,  but  the  bulki- 
est of  all  poisonous  snakes,  being  exceeded  in 
length  only  by  the  slender  snake-eating  cobra. 
It  inhabits  the  Southern  States  and  is  particu- 
larly abundant  on  the  Florida  Keys.  Except 
that  it  prefers  the  vicinity  of  water,  in  which  it 
swims  freely,  its  habits  are  much  like  those  of 
the  common  species.  Because  of  its  great  size, 
and  the  large  amount  of  venom  which  it  se- 
cretes, this  is  an  extremely  dangerous  reptile;  it 
is  also  sometimes  inclined  to  be  aggressive.  The 
prairie  rattlesnake  (C.  conAuenius)  inhabits 
most  parts  of  the  western  plains  and  deserts, 
and  is  exceedingly  abundant  in  unsettled  re- 
gions. This  is  the  species  which  plays  a  part 
in  the  famous  triple  alliance  of  prairie-dog,  owl 
and  rattlesnake,  which,  although  popularly  sup- 
posed to  be  a  most  amicable  arrangement,  is  at 
best  a  state  of  armed  neutrality  and  frequently 
of  open  warfare.  The  owls  and  snakes  seek  the 
burrows  of  the  marmot  as  safe  retreats  and 
nesting  sites,  as  well  as  for  the  purpose  of  feed- 
ing on  the  young  marmots,  while  the  latter  fre- 
quently show  their  resentment  of  the  intrusion 
in  a  variety  of  ways.  A  very  distinct  species  is 
the  homed  rattlesnake  (C  cerastes),  in  which 
the  superciliary  scales  are  produced  into  a  pair 
of  prominent  horns  surmounting  the  eyes.  It 
is  abundant  in  the  desert  region  of  the  South- 
west, especially  about  Death  Valley,  and  is 
known  in  Arizona  as  the  sidewinder  from  its 
peculiar  habit  of  retreating  sidewise  from  an  in- 
truder. Numerous  other  species  inhabit  these 
same  hot  dry  regions. 

Rattlesnakes  possess  a  certain  economic  im- 
portance. As  checks  on  the  increase  of  the 
native  mice  and  rats,  they,  in  common  with 
many  other  snakes,  perform  an  important  ser- 
vice. Their  venomous  qualities  are  such  a 
menace  to  man  and  beast  as  to  render  their 
destruction  both  expedient  and  certain  in  all 
thickly  settled  districts.  By  the  Indians  and  by 
the  whites  in  certain  parts  of  the  South  their 
flesh  is  relished ;  an  oil  or  salve,  supposed  by  the 
credulous  to  possess  peculiar  medicinal  virtues, 
is  claimed  to  be  manufactured  from  their  livers 
and  other  fatty  parts;  and  the  use  of  the  skin 
for  making  purses,  belts  and  other  small  arti- 
cles is  well  known.  Certain  tribes  of  Indians 
employ  these  snakes  in  their  ceremonials  and 
others  formerly  poisoned  the  tips  of  their  war- 
arrows  with  rattlesnake  venom,  while  the  rat- 
tles always  figured  among  the  charms  of  the 
medicine-man. 
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Bibliography. —  Cope,  'Report  U.  S.  National 
Museum  for  1898* ;  Stejneger,  <The  Poisonous 
Snakes  of  North  America*  (1893) ;  Mitchell 
and  Reichert,  'Researches  Upon  the  Venom  of 
Poisonous  Serpents*  (Washington,  1886) ;  Inger- 
soU,  'Country  Cousins>  (New  York,  1885). 
J.  Percy  Moore, 
University  of  Pennsylvania. 

Rattlesnake  Root.     See  Polygala. 

Rattlewing,  a  duck.     See  Golden-eye. 

Rao,  row,  Charles,  American  archxolo- 
gist:  b.  Vervien,  Belgium,  1826;  d.  Philadel- 
phia, Pa.,  25  July  1887.  He  was  educated  at 
the  University  of  Heidelberg  and  came  to  this 
country  in  1848,  where  he  engaged  in  teaching. 
From  187s  until  his  death  he  was  curator 
in  the  National  Museum  at  Washington,  D.  C., 
and  devoted  himself  to  the  study  of  American 
archxology,  on  which  he  became  a  recognized 
authority.  He  wrote:  'Early  Man  in  Europe' 
(1876)  •  'The  Palenque  Table  in  the  United 
States  National  Museum'  (1879)  ;  'Articles  on 
Anthropological  Subjects,  1853-1877'    (1882). 

Ranch,  rowH,  Christian  Daniel,  German 
sculptor:  b.  Arolsen,  Western  Germany,  2  Jan. 
J777/>  <i-  Dresden  3  Dec.  1857.  In  Arolsen  he 
received  his  first  instruction  in  art  from  the 
sculptor  Valentin,  under  whom  he  executed  or- 
namental work  chiefly.  Going  to  Cassel  he  be- 
came a  pupil  of  Kuhl,  the  sculptor,  and  was 
appointed  groom  of  the  chamber  in  the  king's 
household  at  Berlin.  This  gave  him  an  oppor- 
tunity of  advancing  in  his  art,  and  in  1802  he 
exhibited  his  'Sleeping  Endymion'  and  mod- 
eled a  bust  of  Queen  Louise  (1804),  which  he 
subsequently  executed  in  marble  at  Rome.  In 
ibis  city  he  found  a  patron  in  Humboldt,  as 
well  as  in  the  first  sculptors  of  the  time,  Canova 
and  Thorwaldsen.  Among  his  Roman  work 
of  early  days  must  be  mentioned  the  busts  of  the 
poet  Werner,  and  the  life-sized  busts  of  Queen 
Louise,  Count  Wenyerski,  and  the  painter  Ra- 
phael Mengs,  executed  imder  the  commission 
of  Ludwig  of  Bavaria.  His  colossal  bronze 
statues  of  Bliicher  are  13  feet  in  height,  and 
he  also  executed  the  greater  part  of  the  12 
statues  in  iron  which  compose  the  national 
monument  at  Kreuzberg,  near  Berlin..  One  of 
his  finest  works  is  the  group  'Faith,  Hope 
and  Charity,'  which  he  presented  _  to  his 
native  town  Arolsen,  while  his  crowning  work 
as  a  portrait  and  historic  sculptor  is  his 
statue  of  Frederick  the  Great  at  Berlin  (1851). 
He  was  one  of  the  first,  if  not  the  very  first, 
among  German  sculptors  of  his  time,  combining 
in  his  work  the  pure  lines  of  transcendent  dig- 
nity and  grace  with  genuine  portraiture  of  the 
individual.  There  is  a  poetic  freedom  in  his 
conception  of  ideal  subjects  which  does  not  yet 
overstep  the  limits  of  truth  and  fidelity  to  na- 
ture, and  he  may  be  safely  styled  the  founder 
of  the  great  Berlin  school  of  sculpture.  Con- 
sult: Eggers,  'Chr.  D.  Rauch'  (1873);  'Ranch 
und  Goethe,  urkundliche  Mitteilungen'  (1880). 

Rauhes  Haus,  row'es  hows  (corrupted 
from  "Ruges  Haus*),  an  educational  and  benevo- 
lent institution  at  Horn,  near  Hamburg,  founded 
in  1833  by  J.  H.  Wichem,  who  long  remained 
at  its  head.  It  is  connected  with  the  German 
Home  Mission,  and  besides  forming  a  refuge 
for  neglected  children,  receives  boarding  pupils 
from  the  higher  classes,  and  serves  as  a  train- 


ing school  for  those  wishing  to  become  teachers, 
superintendents,  or  assistants  in  hospitals,  re- 
formatories, houses  of  correction,  and  the  like. 
It  is  supported  by  voluntary  contributions,  the 
profits  arising  from  the  productive  enterprises 
carried  on  in  connection  with  it,  and  the  fees  of 
the  richer  pupils.  In  1903,  about  90  poor  chil- 
dren were  receiving  instruction  within  its  walls. 
They  live  in  "families®  of  from  12  to  15,  each 
"family*  being  under  the  care  of  one  of  the 
adult  members  of  the  mission  training  school. 
The  educational  department  is  in  the  hands  of 
assistants,  who  also  take  part  in  the  instruction 
of  the  institution,  in  order  to  prepare  themselves 
for  the  work  of  the  Home  Mission  in  other  lo- 
calities. This  indeed  has  become  one  of  the  most 
important  features  of  tlie  work  carried  on  by  the 
Rauhes  Haus,  and  its  g^duates  are  found  in 
every  field  of  charitable  work  in  Germany.  The 
whole  staff  of  assistants,  consisting  of  young 
men  of  20  to  29  years  of  age,  are  formed  into  a 
kind  of  society  (Briiderschaft) .  Since  1844 
the  institution  has  carried  on  a  printing  and 
book-binding  business.  Its  organ  is  the  'Flie- 
gende  Blatter.' 

Raum,  Tovrm,  Green  Berry,  American 
lawyer:  b.  Golconda,  111.,  3  Dec.  1829.  He  was 
admitted  to  the  bar  in  1853 ;  removed  to  Kansas 
and  served  in  the  Union  army  in  the  Civil  War, 
rising  to  the  rank  of  brigadier-general  of  volun- 
teers. He  sat  in  Congress  1866-9;  was  com- 
missioner of  internal  revenue  1876-83,  and  United 
States  commissioner  of  pensions  1889-93.  He 
has  published:  'The  Existing  Conflict'  (1884); 
'History  of  Illinois  Republicanism'  (1900). 

Raumer,  row'mSr,  Friedrich  Ludwng  Georg 
von,  German  historian:  b.  Worlitz,  near 
Dessau,  Anhalt,  14  May  1781 ;  d.  Berlin,  Ger- 
many, 14  June  1873.  He  studied  law  at  Halle 
and  Gottingen,  and  entered  the  Prussian  state 
service  in  1801.  In  181 1  he  accepted  the  chair 
of  political  economy  at  Breslau,  and  in  1819  was 
called  to  Berlin.  He  was  for  some  time  secre- 
tary of  the  Berlin  Academy,  and  at  different 
times  between  1816-55  traveled  extensively 
through  Europe  and  the  United  States.  In  1848 
he  was  elected  to  the  Parliament  of  Frankfort, 
and  was  sent  to  Paris  as  ambassador.  He  was 
a  member  of  the  House  of  Lords  of  Prussia 
from  1851  until  his  death.  He  founded  and 
edited  in  1830-67  'Historisches  Taschenbuch.' 
The  first  scientific  historian  to  popularize  his- 
tory in  German,  Von  Raumer  wrote :  *Ge- 
schichte  der  Hohenstaufen  und  ihrer  Zeit* 
(1823-5)  ;  'Geschichte  Europas  seit  dem  Ende 
des  15.  Jahrhunderts'  (1832-50)  ;  'Die  Vereinig- 
ten  Staaten  von  Nordamerika'  (1845)  ;  'Hand- 
buch  zur  Geschichte  der  Litteratur'    (1864-6). 

Raumer,  Karl  Georg  von,  German  geolo- 
gist and  educator,  brother  of  the  preceding:  h. 
Worlitz,  Germany,  9  April  1783;  d.  Erlangen, 
Germany,  2  June  1865.  He  was  educated  in 
Gottingen,  Halle,  and  Freiberg,  and  in  181 1  be- 
came professor  of  mineralogor  at  Breslau,  was 
called  to  Halle  in  1819,  and  in  1827  settled  per- 
manently as  professor  of  natural  history  at  Er- 
langen. He  published:  'Geognostische  Frag- 
mente'  (1811);  'Lehrbuch  der  allgemeinen 
Geographic'  (1832);  'Geschichte  der  Pada- 
gogik'  (1843-51) ;  etc.  Consult  his  autobiog- 
raphy (1866). 

Raumer,  Rudolph  von,  German  philologist, 
son  of  Karl  Georg  von  Raumer :  b.  Breslau,  Ger- 
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many,  14  April  181 5;  d.  Erlangen,  Germany, 
Augt»t  1876.  He  was  privat-docent  at  Erlangen 
in  1840-6;  professor  there  in  1846-76,  and  pub- 
lished: 'Untersuchungen  fiber  die  Urverwandt- 
schaft  der  semitischen  und  indo-europaischen 
Sprachen>  (1868  et  seq.). 

Raupach,  row'paa,  Brast  Benjamin 
Salomo,  German  dramatic  poet:  b.  Straupitz, 
near  Liegnitz,  2i  May  1784;  d.  Berlin  18  March 
1852.  He  studied  at  Halle,  afterward  went  as 
a  tutor  to  Russia,  and  in  1816  obtained  a  chair 
in  the  philosophical  faculty  of  the  University  of 
Saint  Petersburg ;  but  quitted  the  country  in  1822, 
and  after  various  changes  finally  settled,  in  1824, 
in  Berlin,  where  he  employed  himself  chiefly  in 
writing  for  the  stage.  His  dramatic  works  have 
been  collected  and  published  in  two  divisions, 
the  one  containing  his  comic  pieces,  under  the 
name  of  ^Dramatische  Werke  komischer  Gat- 
tung>  (1828-35);  and  the  other,  'Dramatische 
Werke  emster  Gattung>  (1830-43).  In  his 
earlier  works  he  was  an  imitator  of  Schiller, 
and  some  of  the  tragedies  belonging  to  this 
period,  such  as  'Die  Erdennacht,*  show  much 
real  power.  His  popular  success  was  consid- 
erable; but  his  dramas  became  more  and  more 
trivial  in  content.  They  display,  however,  con- 
siderable knowledge  of  stage  effect,  great  cre- 
ative power,  and  a  wealth  of  verbal  wit.  A  life 
of  the  dramatist  was  published  by  Pauline  Rau- 
pach (1853). 

Raupp,  rowp,  Karl,  German  painter:  b. 
Darmstadt  1837.  He  began  as  a  landscape 
painter,  and  between  1856  and  1858  studied 
genre  under  J.  Becker  at  Frankfort,  and  under 
Karl  Piloty  at  Munich  Academy  from  i86o_to 
1865.  Subsequently  he  opened  a  studio,  taking 
private  pupils  in  pamting,  and  in  1868  his  reputa- 
tion as  a  teacher  gained  for  him  the  position 
of  professor  in  the  art  school  at  Nuremberg, 
which  he  held  up  to  1879,  when  he  was  appointed 
professor  in  the  Academy  at  Munich.  Among 
his  works  may  be  mentioned :  'A  Boating  Party 
on  the  Chiem  See* ;  'Home  Before  a  Storm' ; 
*A  Calm';  'Ave  Maria*;  'Sport  and  Work*; 
'Starting  Home  from  the  Monastery  School* 

Ravaillac,  Pransois,  fran-swa  ra-va-yak, 
French  assassin:  b.  Touvres,  near  Angouleme, 
1578;  d.  Paris  27  May  i6ia  He  was  successively 
valet  to  an  attorney,  _  in  which  situation  he 
learned  to  read  and  write;  attorney's  clerk,  and 
schoolmaster.  He  could  never  succeed  in  any 
undertaking,  however,  and  was  thrown  into 
Angouleme  prison  for  debt,  where  he  remained 
for  a  considerable  time.  At  last  he  was  re- 
leased, and  turned  out  into  the  world  a  beggar. 
He  entered  the  order  of  the  Feuillants,  but  was 
expelled  shortly  afteriitard  as  a  visionary.  His 
naturally  gloomy  disposition  degenerated  into 
fanaticism  when  he  began  to  meddle  in  the  re- 
ligious controversies  that  distracted  France.  He 
came  to  consider  King  Henry  IV.  as  the  arch 
enemy  of  the  Church,  to  destroy  whom  would  be 
a  meritorious  work.  On  14  May  1610,  while  the 
king's  carriage  was  standing  in  the  street,  Ra- 
vaillac approached  and  stabbed  him.  He  was 
condemned  to  be  torn  to  pieces  by  four  horses, 
and  this  he  underwent,  previously  declaring  that 
he  had  no  accomplices  to  his  crime. 

Ravana,  ra'va-na,  in  Hindu  mythology  the 
Rakshasa,  who,  at  the  time  of  Rama,  ruled  over 
Lanka  or  Ceylon,  and,  having  carried  off  Sita, 
the  wife  of  Rama,  to  his  palace,  was  ultimately 


conquered  and  slain  by  the  latter.  He  is  de- 
scribed as  a  giant  with  10  faces,  who  in  conse- 
?uence  of  austerities  and  devotion,  had  obtained 
rom  Siva  a  promise  which  bestowed  on  him 
immunity  from  the  power  of  demons  and  gods. 
Vishnu  became  incarnate  as  Rama,  and  hence 
killed  the  demon  giant,  whose  kingdom  had  been 
invaded  by  men  with  the  assistance  of  mon- 
keys, against  whom  Ravana,  in  scorn,  had  omit- 
ted to  make  any  stipulations  in  his  compact  with 
Siva. 

Raven,  a  typical  species  (Corvus  corax)  oi 
the  crow  family  (CorvidtF),  oi  which,  as  in- 
deed of  all  passerine  birds,  it  is  the  largest  rep- 
resentative. The  size  is  quite  variable,  but  is 
generally  about  two  feet  in  length  and  four  feet 
in  expanse.  Plumage,  bill,  and  feet  are  all 
black,  the  former  with  rich  purple  and  violet 
lustres,  but  duller  in  the  young  and  females, 
which  are  likewise  smaller.  The  raven  inhabits 
Europe,  a  large  part  of  Asia,  and  North  Amer- 
ica from  the  Arctic  Ocean  to  Guatemala.  In 
North  America  two  sub-specific  forms  are  found, 
C.  corax  sinuatus  being  the  western,  and  C. 
corax  principalis  the  larger  northern  and  eastern 
race.  The  former  is  generally  abundant  in  the 
RocIct-  Mountain  region;  the  latter  has  been 
largely  exterminated  in  the  eastern  United 
States,  but  is  still  found  in  many  inaccessible 
waste  and  mountain  districts  and  reaches  a  very 
large  size  in  Labrador  and  northward.  North- 
wardly the  raven  is  migratory,  but  may  with- 
stand the  cold  of  the  severest  winters,  as  it 
often  does  in  Canada  and  about  the  Great  Lakes. 

It  is  most  abundant  in  rocky  districts,  near 
the  banks  of  lakes  and  rivers,  and  is  generally 
seen  alone  or  in  pairs,  but  sometimes  in  small 
flocks  after  the  breeding  season;  the  flight  is 
rapid,  elevated,  and  protracted,  often  sailing  for 
hours  at  a  time  at  a  great  height ;  on  the  ground 
the  gait  is  grave  and  dignified,  with  frequent 
opening  of  the  wings.  It  is  truly  omnivorous, 
but  by  preference  carnivorous,  eating  small  ani- 
mals of  all  kinds,  eggs,  and  young  birds,  carrion, 
dead  fish,  mollusks,  crustaceans,  insects,  nuts, 
and  berries.  The  European  raven  is  reputed  to 
destroy  young  rabbits  and  even  lambs.  It  dis- 
gorges indigestible  substances,  as  bones,  hair, 
and  feathers,  like  birds  of  prey.  It  is  very  wary 
and  cunning,  and  is  rarely  caught  in  traps  or 
shot  by  the  hunter,  but  it  often  falls  a  victim 
to  the  poisoned  baits  set  by  the  trappers  for  the 
fur-bearing  animals.  It  breeds,  according  to 
latitude,  between  January  and  June,  making  a 
rude  nest  on  inaccessible  cliffs  or  tall  trees,  re- 
pairing the  same  for  years  in  succession;  the 
eggs  are  four  to  eight,  two  inches  long,  light 
greenish  blue  with  numerous  light  purple  and 
yellowish  brown  blotches,  especially  at  the  larger 
end ;  incubation  lasts  about  three  weeks,  and  the 
young  remain  in  the  nest  several  weeks  before 
they  are  able  to  fly,  fed  at  first  on  the  half 
digested  food  disgorged  by  the  parents;  only 
one  brood  is  raised  in  a  year,  and  this  is  bravely 
and  successfully  defended  against  the  largest 
birds  of  prey.  The  raven  is  easily  domesticated 
by  kindness,  and  becomes  much  attached  to  its 
master,  following  him  like  a  dog.  Like  others 
of  the  family  it  can  be  taught  to  imitate  the 
human  voice  and  to  pronounce  a  few  words  with 
great  distinctness;  but  the  natural  note  is  a 
deep,  hoarse  croak.  The  white-necked  raven 
(C   cryptoleucus)    of   Mexico   and   the   south- 
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western  United  States  has  the  concealed  bases  of 
the  neck  feathers  pure  white.  Several  other 
raven-like  species  inhabit  Africa.  The  large  size, 
black  color,  mournful  croak,  charnel-house  hab- 
its, together  with  the  boldness,  sagacity  and  wari- 
ness of  the  raven  have  combined  to  make  it  an 
object  of  superstitious  fear  and  hate.  As  a 
bird  of  ill  omen  it  was  watched  by  the  ancient 
augurs  with  close  attention;  it  holds  a  promi- 
nent place  in  mythology  and  folklore,  and  re- 
ceives frequent  notice  in  literature. 

Ravenel',  Harriott  Horry,  American  biog- 
rapher: b.  Charleston,  S.  C,  12  Aug.  1832. 
She  was  married  in  1851  to  St.  Julien  Ravenel 
M.D.  She  is  a  prominent  member  of  the  Society 
of  Colonial  Dames  of  America.  She  has  pub- 
lished <Ashurst'  (1870);  <Life  of  Eliza  Pinck- 
ney'  (1896) ;  *Life  and  Times  of  William 
Lowndes   of   South   Carolina*    (1901). 

Ravenel,  Htiay  William,  American  bota- 
nist: b.  Berkeley,  S.  C,  19  May  1814;  d.  Aiken, 
S.  C,  17  July  1887.  He  was  graduated  from 
South  Carolina  College  in  1832,  made  a  life 
study  of  the  fungi  and  cryptogams  and  be- 
came one  of  the  best  botanical  authorities  in  the 
United  States.  He  made  a  critical  study  of  the 
phxnogams  of  South  Carolina,  was  botanist  of 
the  government  commission  to  Texas  in  1869, 
and  was  agricultural  editor  of  the  'Weekly  News 
and  Courier.*  The  genus  Ravenelia  of  the 
Uredinece  is  named  in  his  honor.  He  wrote: 
'Fungi  Carol iniani  Exsiccati'  (1853-&);  and 
with  M.  C.  Cooke  'Fungi  Americani  Exsiccati* 
(1878-82). 

Ravenna,   ra-ven'a    (It   ra-vSn'na),   Italy, 

( 1 )  capital  of  the  province  of  the  same  name,  45 
miles  east  of  Bologna.  Though  standing  in 
a  low  marshy  plain  it  was  once  a  flourishing 
city,  and  the  seat  of  the  exarchate  of  Ravenna 
of  the  Western  Roman  Empire,  close  to  the 
Adriatic  Sea,  but  now  five  miles  distant.  Laces, 
wines,  and  agricultural  implements  form  the 
chief  articles  of  trade.  The  salient  points  of 
interest  are  found  in  its  ancient  churches,  mu- 
seums, tombs,  and  historical  landmarks,  among 
which  may  be  mentioned  the  palace  and  tomb  of 
Theodoric,  the  temple  containing  Dante's  tomb, 
and   Lord   Byron's  house.     Pop.   about  65,000. 

(2)  The  province  has  an  area  of  715  square 
miles. 

Ravenna,  ra-ven'a,  Ohio,  village,  county- 
seat  of  Portage  County;  on  the  Baltimore  & 
Ohio,  the  Erie,  and  the  Pennsylvania  R.R.'s; 
about  28  miles  southeast  of  Cleveland.  It  is  in 
an  agricultural  region,  and  has  extensive  indus- 
trial interests.  The  chief  manufacturing  estab- 
lishments are  foundries,  machine  shops,  furniture 
factories,  brick  and  tile  works,  electrical  supply 
works,  flour  and  lumber  mills,  iron  and  boiler 
works  and  cigar  factories.  It  has  a  large  trade 
in  farm,  clay,  and  iron  products,  and  in  live- 
stock. In  the  vicinity  are  a  number  of  small 
and  beautiful  lakes,  which  have  been  made 
popular  outing  places.  Pop.  (1890)  3417; 
(1900)  4,003;  (1910)  5,310. 

Ravenna  Grass.  See  Grasses  in  the 
United  States. 

Ravenscroft,  ra'venz-kroft,  Edward,  Eng- 
lish dramatist,  who  flourished  between  1671  and 
1700.  He  was  exceedingly  popular  in  his  day, 
though  his  work  was  never  original,  consisting 
of  translations  from  older  plays,  and  at  times  he 


even  borrowed  from  his  own  previous  works, 
His  first  play  was  'Mamamouchi*  (1671),  taken 
from  Moliere's  'The  Gentleman  Citizen.*  His 
plays  include :  'The  Wrangling  Lovers*  (1676), 
after  Comeille;  'Scaramouch,  a  Philosopher* 
(1677);  'Dame  Dobson*  (1683);  'The  Canter- 
bury Guests*  (169s) ;  'The  Italian  Husband* 
(1698) ;  etc 

Ravenscroft,  Thomas,  English  composer: 
b.  near  London  1592;  d.  London  1635.  He  was 
educated  for  his  profession  in  St.  Paul's  choir, 
and  at  15  received  the  degree  of  Bachelor  of 
Music  from  Cambridge.  In  161 1  he  published  a 
collection  of  23  part-songs,  under  the  title  'Me- 
lismata,'  which  are  of  remarkable  beauty.  In 
1614  appeared  his  'Brief  Discourses,*  another 
collection  of  20  part-songs  to  which  he  has  pre- 
fixed an  essay  on  the  ancient  musical  modes. 
In  1621  he  published  his  'Whole  Book  of 
Psalms,*  containing  a  chant  for  each  psalm, 
many  new,  and  all  harmonized  in  four  parts 
by  Tallis,  John  Milton  (the  poet's  father),  Ra- 
venscroft himself,  and  other  musicians. 

Ravenshoe,  ra'venz-ho,  a  novel  by  Henry 
Kingsley,  published  in  1862.  The  House  of 
Ravenshoe,  in  Stonington,  Ireland,  is  the  scene 
of  this  novel;  and  the  principal  actors  are  the 
members  of  the  noble  family  of  Ravenshoe. 
The  plot  is  remarkable  for  its  complexity,  and 
the  book  contaip°  many  bits  of  piquant  humor. 

Ravenstein,  ra'ven-stin,  Ernst  George, 
Anglo-German  geographer  and  statistician:  b. 
Frankfort-on-the-Main  30  Dec.  1834.  He  was 
educated  privately  and  in  1852  removed  to  Lon- 
don. In  1855-75  he  was  engaged  in  the  topo- 
graphical (now  intelligence)  department  of  the 
war  office,  was  a  member  of  the  council  of  the 
Royal  Statistical  Society  in  1877-92  and  of 
the  Royal  Geological  Society  in  1894-6.  He 
founded  the  German  Gymnastic  Society  in  1861 
and  served  as  its  president  for  10  years  and 
in  1882-3  he  was  professor  of  geography  at  Bed- 
ford College.  He  has  published:  'The  Rus- 
sians on  the  Amur*  (1861)  ;  'Geographic  und 
Statistik  des  Britischen  Reiches*  (i8(S3)  ;  'Map, 
Equatorial  Africa*  (1884);  'The  Strange  Ad- 
ventures of  Andrew  Battell*  (1901) ;  etc. 

Ravesteijn,  ra've-stin,  Jan  van,  Dutch 
painter:  b.  The  Hague  about  1572;  d.  there  21 
June  1657.  He  was  elected  into  the  old  Paint- 
ers' Guild  of  Saint  Luke  at  The  Hague  in  1598; 
the  new  guild  was  organized  in  1655,  and  a  Jan 
van  Ravesteijn  is  enrolled  among  its  members, 
but  this  may  have  been  his  son  who  bore  the 
same  name.  He  probably  began  his  artistic  stud- 
ies under  Frans  Hals.  His  special  department 
was  portrait,  in  which  he  took  rank  among 
the  first  painters  of  Holland.  Two  large  pic- 
tures of  his  with  grouped  portraits  are  to  be 
seen  in  the  Hall  of  the  Company  of  Archers 
at  The  Hague;  and  in  that  city  and  at  Antwerp 
are  several "  portraits  of  individuals.  His  por- 
trait picture  of  his  own  family  is  at  Brunswick. 
His  faces  are  life-like,  his  handling  vigorous,  and 
his  coloring  transparent,  although  somewhat  too 
red  to  be  quite  natural. 

Ravignan,  ra-ven-yan,  Gnstave  Xavier 
Lacroix  de,  French  Jesuit  pulpit  orator:  b. 
Bayonne  i  Dec.  1795;  d.  Paris  26  Feb.  1858.  He 
had  already  enlisted  in  the  Bourbon  cause  in 
18 1 5,  and,  after  juristic  studies,  been  made  audi- 
tor of  the  Paris  supreme  court  (1817)  and  sub- 
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stitirte  attorney-general  (1821),  when  in  1822 
he  entered  the  Jesuit  novitiate  at  Montrouge. 
In  July  J828  he  was  ordained  priest,  and  sub- 
sequently was  professor  of  theology  at  St 
Acheul  (1828-30)  and  at  Brieg  (Canton  Wallis), 
Switzerland.  He  returned  in  1835  to  France, 
where  he  was  for  five  years  head  of  the  Jesuit 
establishment  at  Bordeaux.  In  1837  he  took  the 
place  of  Lacordaire  (q.v.)  at  Notre  Dame,  and 
continued  the  "conferences®  there  until  1846.  He 
spoke  with  much  simplicity,  but  with  intense 
conviction.  Crowds  flocked  to  hear  him,  the 
cathedral  being,  it  is  said,  often  filled  hours 
before  the  sermon  began.  He  has  been  con- 
sidered one  of  the  greatest  preachers  of  his  time. 
Among  his  writings  were:  <De  I'Existence  et 
de  rinstitut  des  Jesuites>  (1844;  7th  ed.  1855); 
and  <Clement  Xlll.  et  Clement  XIV.>  (1854). 
Consult  the  sketch  by  Ponlevoy  (13th  French 
ed.  1890-;  Eng.  trans.  1873). 

Ravine-deer,  the  name  among  East  Indian 
sportsmen  of  the  common  gazelle  of  India  (Ga- 
eella  bennetti),  which  is  numerous  in  open  rocky 
places  and  on  the  plains  from  central  India  to 
Persia.    See  Gazelle. 

Ravogli,  Augustus,  American  surgeon:  b. 
Rome,  Italy,  7  Feb.  1851.  He  was  graduated 
froni  the  University  of  Rome  in  1873,  studied- 
medicine  at  Vienna,  Prague,  and  Berlin,  served 
as  surgeon  in  the  Italian  army  with  the  rank 
of  major  and  came  to  the  United  States  in  1880. 
He  settled  in  Cincinnati,  Ohio,  in  1881,  and 
shortly  after  became  professor  of  dermatology 
and  syphilography  at  the  University  of  Cin- 
cinnati. He  has  published  numerous  scientific 
articles  and  'The  Hygiene  of  the  Skin>  (1888). 

Rawal  Pindi,  ra'til  pin'de,  India,  in  the 
Punjab,  (i)  the  administrative  capital  of  the 
division  and  district  of  its  own  name  between 
the  Indus  and  Jhilam,  on  the  railway  from  La- 
hore to  Peshawar.  It  is  modem  in  appearance, 
well-built,  and  an  important  grain  market.  There 
are  an  arsenal,  a  fort,  a  fine  public  park,  several 
European  churches  and  the  headquarters  of  the 
Punjab  Northern  State  R.R.  Transit  trade  is 
carried  on  with  Cashmere  and  Afghanistan.  The 
Sikhs  surrendered  here,  and  in  1885  a  great 
durbar  or  review  was  held.  Pop.  about  90,000. 
(2)  The  Rawal  Pindi  division  comprises  four 
districts  with  a  total  area  of  15435  square  miles. 
The  district  contains  many  towns  connected 
with  the  campaign  of  Alexander  the  Great.  Pop. 
3,560,699. 

Rawdon,  Francis.  See  Hastings,  pRANas 
Rawdon. 

Rawhide,  a  form  of  leather  in  which  the 
curing  process  stops  short  of  destroying  the  life 
of  the  material  The  result  is  a  material  re- 
markable for  toughness,  durability,  tensile 
strength,  and  pliancy.  It  is  used  for  belting 
rope,  hydraulic  packing,  laces  of  various  kinds, 
pinion  wheels,  washers,  harness,  mauls  and  mal- 
lets, trunks,  saddles,  artificial  limbs,  whips,  lar- 
iats, etc. 

Rawie,  ral,  William,  American  lawyer:  b. 
Philadelphia,  Pa.,  28  April  1759;  d.  theVe  12 
April  1836.  He  studied  law  in  New  York  and 
in  London,  was  admitted  ^o  the  Pennsylvania 
bar  in  1783,  in  1791  was  appointed  by  Wash- 
ington as  district  attorney  of  Pennsylvania,  and 
in  1794  assisted  in  the  prosecution  of  the  of- 
fenders  in  the  Whiskey   Rebellion.     He  acted 


as  counsel  for  the  United  Stales  Bank  for  many 
years,  was  chancellor  of  the  Associated  Members 
of  the  Bar  of  Philadelphia,  and  of  the  Law 
Association  of  that  city,  and  was  a  trustee  of  the 
University  of  Pennsylvania  from  1796  until  his 
death  He  assisted  in  the  revision  of  the  civil 
code  of  Pennsylvania  in  1830,  was  one  of  the 
founders  of  the  Historical  Society  of  Pennsylva- 
nia in  1824,  serving  as  its  first  president,  and 
was  also  president  of  the  Abolition  Society. 
He  published:  <A  View  of  the  Constitution 
of  the  United  States'  (1825)  ;  'Discourse  on  the 
Nature  and  Study  of  the  Law'  ( 1832) ;  etc. 
Consult  Wharton,  'Memoir  of  William  Rawle* 
(1840). 

Rawle,  William  Henry,  American  lawyer: 
b.  Philadelphia  31  Aug.  1823;  d.  19  April  1889. 
He  was  graduated  at  the  University  of  Penn- 
sylvania in  1841  and  three  years  later  was  ad- 
mitted to  the  bar,  where  he  rapidly  attained 
prominence.  He  enlisted  in  the  Union  army  dur- 
ing the  Civil  War  (1861)  and  re-enlisted  in 
i8i63,  then  serving  as  quartermaster.  He  was 
vice-provost  of  the  Law'  Academy  _  (1865-73) 
and  vice-chancellor  of  the  Law  Association  from 
1880  to  the  time  of  his  death.  He  published: 
'Law  of  Covenants  for  Title'  (1852)  ;  'Equity 
in  Pennsylvania'  (1868);  'The  Lease  of  the 
Educated  Unemployed'   (1885). 

Rawlins,  ra'linz,  John  Aaron,  American 
military  officer:  b.  East  Galena,  111.,  13  Feb.  1831; 
d.  Washington,  D.  C,  6  Sept.  1869.  He  took  up 
the  study  of  law  and  in  1854  began  practice 
in  his  native  town.  In  1861,  soon  after  the 
storming  of  Fort  Sumter,  he  made  a  brilliant 
war  speech  at  a  meeting  presided  over  by  Ulysses 
S.  Grant,  who  was  so  greatly  impressed  that  he 
requested  Rawlins  to  act  as  his  assistant  adju- 
tant-general. He  then  entered  the  army,  and. 
throughout  the  war  was  Grant's  closest  friend 
and  adviser.  He  took  an  active  part  in  the 
campaigns  of  1862-3,  and  was  appointed  brevet 
major-general  13  March  1865.  He  was  a  man 
of  marked  ability  as  a  soldier,  although  he 
never  had  military  training.  General  Sherman 
said  that  Rawlins  "was  an  intense  thinker  and 
a  man  of  vehement  expression ;  a  soldier  by  force 
of  circumstances  rather  than  of  education  or 
practice,  yet  of  infinite  use  to  his  chief  through- 
out the  war  and  up  to  the  time  of  his  death.* 
He  was  secretary  of  war  during  Grant's  first 
administration. 

Rawlins,  Joseph  Lafayette,  American  leg- 
islator: b.  Salt  I^ke  County,  Utah,  28  March 
1858.  He  received  a  classical  education  at  the 
University  of  Indiana,  but  was  not  graduated, 
and  was  a  professor  at  the  University  of 
Deseret  in  Salt  Lake  City  1873-5.  He  was 
admitted  to  the  bar  in  1875  and  practised  until 
1892,  when  he  was  a  successful  candidate  for 
Congress.  Defeated  for  a  second  term  in  1895 
he  was  elected  to  the  United  States  Senate  in 
1897,  where  in  1902  he  was  a  member  of  the 
Committees  on  Foreign  Relations,  Immigration, 
Geological  Survey,  Indian  Affairs,  Pacific  Rail- 
roads, Public  Buildings  and  Grounds,  and  the 
Philippines. 

Rawlins,  Wyo.,  city,  county-seat  of  Car- ' 
bon   County;   on   the   Union    Pacific  Railroad; 
about    13s   miles   west   by   north   of   Laramie. 
It   is   the   commercial   centre   of   an   extensive 
stock  raising  and  mineral  region.    Its  manufac- 
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tures  an!  chiefly  for  local  use;  but  the  railroad 
shops  girc  employment  to  a  number  of  persons. 
It  ships  annually  a  large  amount  of  minerals, 
sheep,  wool,  and  live  cattle.  The  State  Peni- 
tentiary is  at  Rawlins.  Pop.  (1890)  2,235; 
(1900)  2,317;  (ipio)  4,256. 

Rawlinson,  ra'lin-son,  George,  English 
Orientalist :  b.  Chadlington,  Oxfordshire,  23  Nov. 
1815;  d.  London  6  Oct  1902.  Educated  at 
Oxford,  he  took  orders  and  was  made  a  fellow 
and  tutor  of  Exeter  College  in  1840.  In  1845 
he  became  sub-rector,  delivered  the  Bampton 
lectures  in  1859,  and  in  1861  was  made  Camden 
professor  of  ancient  history.  He  received  from 
Mr.  Gladstone  a  canonry  of  Canterbury  Cathe- 
dral in  1872,  and  in  1888  accepted  the  living 
of  All  Hallows,  Lombard  Street,  London.  An 
indistinct  utterance  interfered  with  his  public 
speaking  and  his  pulpit  was  mainly  filled  by 
proxy.  His  learning  was  large  and  various 
and  his  services  to  Biblical  scholarship  of  the 
highest  importance.  With  his  brother,  Sir  Henry  . 
Rawlinson  (q.v.),  and  Sir  George  Wilkinson  he 
published  an  annotated  edition  of  Herodotus 
(1858-60).  Among  his  other  works  are:  <The 
Historical  Evidences  of  the  Truth  of  Scripture 
Records*  (i860);  'The  Five  Great  >Ionarchies 
of  the  Ancient  World'  (1862-7);  'Historical. 
Illustrations  of  the  Old  Testament*  (1871); 
'The  Sixth  Great  Oriental  Monarchy,  or  the 
Geography,  History,  and  Antiquities  of  Parthia' 
(1873);  'The  Seventh  Great  Monarchy'  (Per- 
sian Empire)  (1876)  ;  'The  Origin  of  Nations' 
(1877);  'Saint  Paul  in  Damascus  and  Arabia' 
(1877);  'History  of  Ancient  Egypt'  (i88i); 
'Religions  of  the  Ancient  World'  (1882)  ;  'The 
Antiquity  of  Man  Historically  Considered' 
(1882);  'The  Early  Prevalence  of  Monotheistic 
Beliefs'  (1883);  'Egypt  and  Babylon  from 
Scripture  and  Profane  Sources'  ( 1884)  ;  'Re- 
ligious Teachings  of  the  Sublime  and  Beautiful 
in  Nature'  (1884);  'Ancient  History'  (1887); 
'Ancient  Egypt'  (1887") ;  'Moses:  His  Life  and 
Times'  (1887);  'A  History  of  Phoenicia' 
( 1889) ;  'Isaac  and  Jacob :  Their  Lives  and 
Times'  (1890);  'Parthia'  (1893);  and  others 
in  the  department  of  Biblical  commentary. 

Rawlinson,  Sir  Henry  Creswicke,  English 
diplomatist  and  Orientalist:  b.  Chadlington,  Ox- 
fordshire, 4  Nov.  1810;  d.  London  5  March  1895. 
He  went  to  Bombay  in  1827  as  a  military  cadet 
in  the  service  of  the  East  India  Company,  at 
once  applied  himself  assiduously  to  the  study 
of  the  Oriental  languages,  and  was  soon  in  re- 
quest as  an  interpreter.  After  five  years'  ser- 
vice with  the  First  Bombay  Grenadiers,  he  was 
employed  in  military  work  in  Persia  (1833-9). 
His  stay  in  Persia  had  made  him  acquainted 
with  the  cuneiform  inscriptions  at  Behistun. 
and  on  being  appointed  in  1844  consul  at  Bagdad 
he  set  himself  to  copy  and  decipher  the  chief 
inscription.  The  result  was  his  great  paper  on 
'The  Persian  Cuneiform  Inscription  at  Behistun,' 
printed  in  the  'Journal  of  the  Royal  Asiatic 
Society'  in  1846.  Though  not  without  impor- 
tant predecessors  in  the  same  field,  Rawlinson 
is  justly  regarded  as  the  chief  founder  of  the 
study  of  Persian  cuneiform,  and  the  first  suc- 
cessful decipherer  of  cuneiform  writings.  Hav- 
ing shown  great  zeal  and  ability  in  the  discharge 
of  political  duties,  he  was  raised  in  1851  to  the 
rank  of  consul-general.  Resigning  in  1855,  he 
returned  to  England,  and  in  1836  was  created 


KC.B.,  promoted  lieutenant-colonel,  and  ap- 
pointed a  crown  director  of  the  East  India  Com- 
pany. In  1858  he  was  elected  to  the  House  of 
Commons  for  Reigate  as  a  conservative,  and 
again  sat  there  in  1865-8  as  member  for  Frome. 
In  1859-60  he  was  minister-plenipotentiary  at 
Teheran,  in  1889  became  a  G.C.B.,  and  two 
years  later  was  created  a  baronet  Rawlinson 
received  many  honors  both  at  home  and  from 
foreign  countries.  He  was  president  of  the 
Royal  Asiatic  Society  in  i8;*^i  and  of  the 
Royal  Geographical  Society  in  1871-2  and 
1874-5.  His  chief  published  works  are:  'Cune- 
iform Inscriptions  of  Western  Asia'  (1861-80; 
2d  ed.  of  Vol.  I.,  1891),  with  E.  Norris,  G. 
Smith,  and  T.  G.  Pinches ;  '  England  and  Russia 
in  the  East'  (1875),  a  strongly  anti-Russian 
pamphlet;  notes  in  the  translation  of  "-Herodo- 
tus'  by  his  brother,  George  Rawlinson  (q.v.), 
and  many  papers  in  the  journals  of  the  Royal 
Asiatic  and  Royal  Geographical  Societies.  See 
the  'Life'  by  his  brother  (1898),  with  an  in- 
troduction by  Earl  Roberts. 

Rawnsley,  ranz'lT,  Hardwick  Dnunmond. 

English  Anglican  clergyman  and  poet :  b.  Hen- 
ley-on-Thames 28  Sept.  1850.  He  was  educated 
at  Oxford,  took  orders  in  1875,  was  vicar  of 
Wray,  Windermere,  1878-83,  and  has  been  vicar 
of  Crosthwaite,  Keswick,  from  the  last  named 
date.  Among  his  many  published  works  are: 
'Sonnets  Round  the  Coast';  'Sonnets  at  the 
English  Lakes' ;  'Literary  Associations  of  the 
English  Lakes' ;  'Village  Sermons' ;  'Sonnets  in 
Switzerland  and  Italy'  (1899);  'Memories  of 
the  Tennysons'  (1900)  ;  'Ruskin  and  the  English 
Lakes'  (1901)  ;  'A  Rambler's  Note  Book  at  the 
Lakes'  (1902). 

Rawson,  ra's6n,  Albert  Leighton,  Ameri- 
can author  and  artist:  b.  Chester,  Vt,  15  Oct. 
1829;  d.  New  York  November  1902.  He  studied 
law,  theology,  and  art  and  traveled  extensively 
in  the  Orient,  later  exploring  the  Indian  mounds 
in  the  Mississippi  Valley,  and  traveling  in  Central 
America  and  in  the  Hudson  Bay  territories.  He 
founded  the  Theosojjhical  Society  in  the  United 
States,  was  adopted  into  the  tribe  of  the  Adwan 
Bedouins  of  Moab  and  initiated  by  the  Druses 
in  Mount  Lebanon.  His  books,  illustrated  by 
his  own  maps  and  drawings,  include:  'Bible 
Dictionaries'  (1870-5) ;  'Antiquities  of  the 
Orient'  (1870) ;  'Vocabulary  of  the  Bedawin 
Languages  of  Syria  and  Egypt'  (1874);  <Cho- 
rography  of  Palestine'  (1880);  'The  Unseen 
World'  (1888);  'History  of  Mysticism';  etc 

Rawson,  Edward  Kirk,  American  educa- 
tor: b.  Albany,  N.  Y.,  21  Feb.  1846.  He  was 
graduated  from  Yale  in  1868,  from  Andover 
Theological  Seminary  in  1872,  and  was  ordained 
in  the  Congregationalist  ministry.  In  1871-90 
he  was  chaplain  in  the  United  States  navy,  serv- 
ing at  the  Naval  Academy  from  1886,  and  in 
1888-90  professor  of  'ethics  and  English  there. 
In  1897-1902  he  was  superintendent  of  naval 
war  records  and  in  1902  he  resumed  his  chair  at 
the  Naval  Academy.  He  has  published  'Twenty 
Famous  Naval  Battles:  Salamis  to  Santiago' 
(1899). 

Ray,  Anna  Chapin,  American  author  of 
juvenile  jction:  b.  Westfield,  Mass.,  3  Jan.  1865. 
She  was  p;raduated  at  Smith  College  i^;;  and  in 
1888  received  the  degree  of  A.M.  She  has  pub- 
lished 'Half  a  Dozen  Boys'    (1890);  'Half  » 
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Dozen  Girls>  (1891);  <Dick>  (1896);  <Each 
Life  Unfulfilled*  (1899);  'Bumper  and  Baby 
John '  (1903) :  <  By  the  Good  Sainte  Anne>  (1905). 
Ray,  George  W^  American  lawyer  and 
politician:  b.  Otselic,  Chenango  County,  N.  Y., 
3  Feb.  1844.  He  was  educated  at  Norwich 
Academy;  served  in  the  Civil  War  as  private 
and  brigade  clerk;  then  studied  law,  was  ad- 
mitted to  the  bar  in  1867,  and  established  a  suc- 
cessful practice.  In  1882  he  was  elected  to  Con- 
gress as  a  Republican,  and  served  till  1885,  and 
again  from  1891  to  1903.  He  opposed  the  free 
silver  bill  of  1892,  was  chairman  of  the  commit- 
tee on  invalid  pensions  and  of  the  committee  on 
judiciary.  In  1902  he  was  made  United  States 
district  judge  for  northern  New  York. 

Ray,  Isaac,  American  physician:  b.  Bev- 
erly, Mass.,  16  Jan.  1807;  d.  Philadelphia,  Pa., 
31  March  1881.  He  was  graduated  from  Bow- 
doin  in  1827,  practised  medicine,  and  in  1841-S 
was  superintendent  of  the  state  insane  asylum 
at  Augusta,  Maine.  In  1845-66  he  had  charge 
of  the  Butler  Hospital  for  the  Insane  at  Provi- 
dence, R.  I.,  and  then  removed  to  Philadelphia, 
where  he  engaged  in  medical  practice.  He  pub- 
lished: 'Conversations  on  Animal  Anatomy' 
(1829)  ;  'Medical  Jurisprudence  of  Insanity* 
(1838)  ;  'Education  in  Relation  to  the  Health  of 
the  Brain'  (1851);  'Mental  Hygiene'  (1863); 
'Contributions  to  Mental  Pathology'  (1873); 
etc. 

Ray,  John  (at  an  earlier  period  spelled  by 
him  Wray),  English  naturalist:  b.  Black  Notley, 
near  Braintree,  Essex,  29  Nov.  1627;  d.  there  17 
Jan.  1705.  He  was  educated  at  Trinity  College, 
Cambridge,  was  made  Greek  lecturer  in  1651, 
mathematical  lecturer  in  1653 ;  humanity  reader 
in  165s,  and  junior  dean  in  1658.  He  made  long 
botanical  and  zoological  tours  in  England,  Scot- 
land, and  Wales;  and  in  1663-6  traveled  about 
Europe  with  Francis  Willoughby  in  an  attempt 
to  accomplish  a  systematic  description  of  the  en- 
tire organic  world.  It  is  thought  that  much  of 
the  credit  bestowed  on  Ray  as  the  founder  of 
English  natural  history  should  properly  attach 
to  Willoughby.  Ray  was  elected  F.R.S.  in  1667. 
Among  his  works  are  'Catalogus  Plantarum 
Angliae'  (1670),  the  basis  of  all  subsequent  Eng- 
lish florse;  'Methodus  Plantarum  Nova'  (1682), 
giving  a  new  system  of  classification;  'Historia 
Plantarum'  (1686-1704).  In  1844  the  Ray  so- 
ciety was  founded  at  London  for  the  publication 
of  scientific  works  of  established  merit  Con- 
suit  the  'Memorials'  by  Lankester  (1844). 

Ray,  a  group  of  elasmobranchs  forming 
the  suborder  Batoidei.  The  skates  and  the  rays 
are  nearly  allied  to  each  other,  and  are  recog- 
nized by  their  broad  flattened  bodies,  which  are 
generally  of  a  rhomboidal  shape,  and  consist  in 
greater  part  of  the  enormously  developed  pec- 
toral or  breast  fins,  which  are  supported  upon 
a  modified  portion  of  the  anterior  skeleton.  On 
the  upper  surface  of  the  disk-like  body  the  eyes 
are  borne,  together  with  spiracles  or  apertures, 
by  which  water  may  be  admitted  to  the  ^ill- 
sacs.  The  mouth,  nostrils,  and  gill-openmgs 
(five  on  each  side)  are  in  the  lower  surface 
of  the  body.  The  mouth  is  generally  furnished 
with  broad  flat  teeth  of  rhomboidal  shape,  and  is 
of  small  size.  The  tail  is  elongated  and  slen- 
der, and  is  generally  armed  with  sharp  spinous 
processes.     (See   Sting-eay.)     Two   or  more 


dorsal  fins  may  exist,  whilst  the  caudal  or  ta3 
fin  is  heterocercal.  These  fishes  produce  eggs, 
which,  like  those  of  sharks,  are  enclosed  in  car- 
tilaginous capsules,  known  as  ''mermaids'  purses,* 
etc  Occasionally  the  rays  may  attain  very  large 
dimensions,  and  weights.  They  are  bottom- 
fishes,  and  feed  upon  other  small  fishes,  crus- 
taceans and  moUusks.  They  swim  chiefly  by 
peculiar  undulating  motions  of  the  edges  of  the 
pectoral  fins.  In  the  true  rays  (Rajidci)  the 
snout  is  more  or  less  pointed  and  prolonged, 
and  two  dorsal  fins  exist  near  the  end  of  the 
tail.  The  most  common  members  of  this  group 
are  the  sting-rays  (q.v.).  The  European  sharp- 
nosed  ray  (R.  oxyrhynchus)  is  a  favorite  French 
food-fish;  the  homelyn  ray  (if.  maculata),  also, 
is  frequently  sold  in  the  London  markets.  The 
American  species  are  called  skates  (q.v.).  The 
eagle  rays  {Myliobatida)  possess  projecting 
heads,  with  the  pectoral  fins  extended  laterally 
in  a  great  degree  so  as  to  imitate  wings.  The 
teeth  are  hexagonal,  flat,  and  pavement-like. 
The  slender  tail  possesses  one  dorsal  fin,  and 
is  armed  with  a  notched  spine.  These  incliide  the 
California  ^batfish*  {Myliobatis  calif ornicus), 
and  a  famous  whip-tailed  species  of  the  Mediter- 
ranean (M.  aquila).  Allied  to  these  are  the 
huge  blanket-rays  (Mantidit) ,  so  much  dreaded 
by  swimmers  and  divers  in  all  warm  seas.  Spec- 
imens weighing  more  than  1,000  pounds  have 
been  taken  in  the  Mediterranean.  (See  Devil- 
fish.) Other  families  are  the  sawfishes  (Pm- 
tidte),  the  guitar-fishes  (Rhinobaiida)  and  the 
electric  rays  or  torpedoes  {Narcobatida),  else- 
where described.    See  Fishes;  Ichthyowcy. 

Rayahs,  ra'ySz,  the  Christian  peasantry, 
laborers,  and  small  farmers,  who  lived  under 
Turkish  rule,  or  rather  misrule,  in  the  Balkan 
peninsula.  The  word  means  "cattle,"  and  as 
cattle  these  people  were  treated  by  their  Turkish 
masters  in  Bosnia,  Servia,  Bulgaria,  and  the 
neighboring  states. 

Rayleigh,     ra'H,    John     William     Strutt, 

Baron,  English  physicist:  b.  12  Nov.  1842.  He 
was  educated  at  Cambridge  and  became  a  fellow 
of  Trinity  College  in  1866.  From  1879  till 
1884  he  was  professor  of  experimental  physics 
at  Cambridge,  and  since  1887  has  occupied 
the  chair  of  natural  philosophy  in  the  Royal 
Institution.  He  was  secretary  to  the  Royal 
Society  from  1887  till  1896,  and  since  the  latter 
year  has  been  scientific  adviser  to  Trinity  House. 
In  addition  to  many  contributions  to  the  pro- 
ceedings of  scientific  societies.  Lord  Rayleigh 
has  written  the  article  'Optics'  in  the  'Ency- 
clopxdia  Britannica'  (9th  edition)  and  a  valu- 
able work  on  'The  Theory  of  Sound'  (1877-8; 
new  ed.  1894-6).  He  was  associated  with  Prof. 
William  Ramsay  in  the  latter's  discovery  in  at- 
mospheric nitrogen  of  a  new  gas,  called  by  them 
argon,  and  forming  approximately  i  per  cent 
of  the  atmosphere. 

Raymond  VI.,  rS'mond,  count  of  Tou- 
louse; b.  1156;  d.  1222.  He  succeeded  to  the  ter- 
ritory in  1 194.  He  protected  the  Albigenses, 
against  whom  Pope  Innocent  III.  sent  an  army  in 
1208  to  avenge  the  assassination  of  his  legate. 
Raymond's  territories  were  ravaged,  he  himself 
excommunicated  and  his  lands  given  over  to 
Simon  de  Montfort.  After  the  death  of  de 
Montfort  at  the  siege  of  Toulouse  in  1218 
Raymond  recovered  his  territories.     But  again 
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espousing  the  cause  of  the  Albigenses  he  was 
once  more  excommunicated. 

Raymond  VII.,  son  of  Raymond  VI.,  and 
last  count  of  Toulouse:  b.  1 197;  d.  1242.  He 
engaged  with  his  father  for  the  recovery  of 
Toulouse  from  Simon  de  Montfort,  and  finally 
forced  the  latter's  son  Amalric,  to  a  complete 
surrender.  Forced  to  make  peace  with  the  Pope 
and  the  king  of  France  in  1229,  he  ceded  Nar- 
bonne  and  other  estates  to  Louis  IX.  He  made 
Alphonse,  Count  of  Poitiers,  his  heir. 

Raymond,  Andrew  Van  Vranken,  Ameri- 
can college  president :  b.  Visscher's  Ferry,  N.  Y., 
8  Aug.  1854.  He  was  graduated  at  Union  Col- 
lege 1875,  and  at  the  New  Brunswick  Theo- 
logical Seminary  1878.  He  was  pastor  of  the 
First  Reformed  Church,  Paterson,  N.  J.,  1878-81 ; 
Trinity  Reformed  Church,  Plainfield,  N.  J., 
1881-7,  and  of  the  Fourth  Presbyterian  Church, 
Albany,  N.  Y.,  1^7-94.  He  has  been  president 
of  Union  College  since  1894. 

Raymond,  Bradford  Paul,  American  Meth- 
odist clergyman:  b.  Stamford,  Conn.,  22  April 
1846.  He  was  graduated  from  the  Theological 
School  of  Boston  University,  and  ordained  to 
the  Methodist  Episcopal  ministry  in  1874.  He 
held  successive  pastorates  in  New  Bedford, 
Mass.,  Providence,  R.  I.,  and  in  Nashua,  N.  H., 
and  was  president  of  Lawrence  University  from 
1883-9.  From  1889  until  his  resignation  in  1907 
he  was  president  of  Weslcyan  University,  Middle- 
town,  Conn.  He  has  published  < Christianity  and 
the  Christ.* 

Rayniond,  Evelyn  Hunt,  American  writer 
of  juvenile  fiction:  b.  Watertown,  N.  Y.,  6  Nov. 
1843.  In  1869  she  was  married  to  J.  B.  Raymond 
and  at  present  (1904)  resides  in  Baltimore. 
Among  her  many  popular  books  may  be  cited: 
'Little  Red  Schoolhouse>  (1897)  ;  <A  Daughter 
of  the  West>  (1899);  <Reels  and  Spindles' 
(1900) ;  <The  Sun  Maid>  (1900)  ;  <A  Daughter 
of  the  Forest'   (1902). 

Raymond,  George  Lansing,  American  edu- 
cator: b.  Chicago,  111.,  3  Sept.  18^  He  was 
graduated  from  Williams  College  in  1862  and 
from  Princeton  Theological  Seminary  in  1865. 
Entering  the  Presbyterian  ministry  he  was  pas- 
tor at  Darby,  Pa.,  1869-73;  professor  of  oratory 
at  Williams  1874-80;  was  professor  of  oratory 
and  aesthetic  criticism  at  Princeton  1880-93  and 
of  aesthetics  at  Princeton  from  1893.  Among  his 
many  published  works  in  verse  and  prose  are: 
*Life  in  Song'  (1886)  ;  'Poetry  as  a  Represent- 
ative Art'  (1886);  'Ballads  of  the  Revolution' 
(1887);  'The  Representative  Significance  of 
Form'  (1900);  'The  Aztec  God  and  Other 
Dramas'  (igca). 

Raymond,  Henry  Jarvis,  American  jour- 
nalist: b.  Lima,  N.  Y.,  24  Jan.  1820;  d.  New 
York  18  June  1869.  He  was  graduated 
from  the  University  of  Vermont  in  1840,  went 
to  New  York,  studied  law,  and  contributed  to 
'The  New  Yorker,'  a  literary  weekly  published 
by  Horace  Greeley.  Upon  the  establishment  of 
the  New  York  Tribune  in  1841  he  became  as- 
sistant editor.  While  editorially  connected  with 
the  'Courier  and  Enquirer'_  (1843-51)  he  en- 
gaged with  Greeley  in  a  spirited  controversy  on 
the  subject  of  Fourierism,  which  had  at  that 
time  taken  a  strong  hold  upon  the  American 
people  resulting  in  the  establishment  of  com- 
munities more  or  less  resembling  Brook  Farm. 


He  was  elected  to  the  State  Assembly  in  1849 
and  1850,  the  latter  year  becoming  speaker.  In 
1851  he  established  the  New  York  Times,  the 
first  number  being  issued  on  18  September.  In 
1854  he  was  elected  lieutenant-governor  of  the 
State.  He  was  one  of  the  prominent  organizers 
of  the  Republican  party,  and  drew  up  the  "Ad- 
dress to  the  People,*  promulgated  by  its  first 
national  convention  held  in  Pittsburg  February 
1856.  His  choice  for  President  in  i860  was 
William  H.  Seward,  and  he  used  his  influence  to 
place  him  in  the  cabinet  after  Lincoln's  elec- 
tion. After  the  disaster  at  Bull  Run  he  pro- 
posed a  provisional  government,  feeling  that 
Lincoln's  policy  was  too  hesitating.  He  was 
again  member  of  the  Assembly  in  1861,  where 
he  was  chosen  speaker ;  and  in  1864  was  elected 
to  Congress,  giving  his  support  to  President 
Johnsoirs  policy.  He  was  the  author  of  the 
"Philadelphia  Address"  to  the  people  of  the 
United  States,  promulgated  by  the  National 
Union  Convention,  which  he  helped  to  organize 
in  1866.  He  was  an  effective  public  speaker, 
and  exerted  a  marked  influence  on  the  elevation 
of  the  tone  of  journalism.  He  wrote  'Political 
Lessons  of  the  Revolution'  (1854);  'Letters 
to  Mr.  Yancy'  (i860);  'History  of  the  Ad- 
ministration of  President  Lincoln'  (1864)  ; 
'Life  and  Services  of  Abraham  Lincoln'  (1865). 
Consult  Maverick,  'Henry  J.  Raymond  and  tiie 
New  York  Press  for  Thirty  Years'  (1870). 

Raymond,  John  Howard,  American  edu- 
cator: b.  New  York  7  March  1814;  d.  Pough- 
keepsie  14  Aug.  1878.  He  took  his  degree 
at  Union  College  in  1832,  entered  the  Baptist 
ministry,  and  in  1839  became  professor  of 
rhetoric  and  English  literature  at  Madison  Uni- 
versity, and  in  1850  removed  to  the  newly  estab- 
lished Rochester  University  as  professor  of 
belles-lettres.  As  an  organizer  of  educational 
institutions  he  showed  remarkable  aptitude,  per- 
forming that  service  for  the  Collegiate  and 
Polytechnique  Institute  in  Brooklyn  in  1856  and 
for  Vassar  College  in  1865.  He  filled  the  post 
of  president  and  professor  of  mental  and  moral 
science  at  Vassar  until  his  death.  Consult  his 
'Life  and  Letters'   (1880). 

Rajrmond,  John  T.,  American  actor:  b. 
Buffalo,  N.  Y.,  5  A^ril  1836;  d.  Evansville,  Ind.. 
10  April  1887.  His  original  name  was  John 
O'Brien.  His  first  appearance  was  at  Rochester 
in  June  1853,  as  Lopez  in  'The  Honeymoon.* 
In  1861  he  made  a  great  hit  as  Asa  Trenchard 
in  'Our  American  Cousin,'  and  in  1867  went  to 
England  and  appeared  in  this  character  in  the 
company  of  E.  A.  Sothern,  who  was  the  fa- 
mous Lord  Dundreary.  In  1874  he  achieved  his 
greatest  success  as  Colonel  Mulberry  Sellers  in 
a  dramatization  of  Mark  Twain's  'Gilded  Age.' 
He  was  widely  popular  and  depicted  certain 
types  of  broad,  humorous  character  with  great 
success. 

Raymond,  Rossiter  Worthinjgton,  Ameri- 
can mining  engineer :  b.  Cincinnati,  O.,  -27  April 
1840.  He  was  graduated  from  the  Brookljm 
Polytechnic  Institute  in  1858  and  spent  three 
years  in  study  at  Freiburg,  Munich,  and  Heidel- 
berg. Returning  from  Europe  he  entered  the 
Union  army  and  served  from  1862  to  1864  as 
additional  aide-de-camp  with  the  rank  of  captain. 
From  1864  to  1868  he  was  consulting  engineer 
in  New  York,  at  the  end  of  which  time  he  was 
appointed  United  States  commissioner  of  mining 
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statistics  and  held  this  post  until  1876.  From 
1870  to  1882  he  was  lecturer  on  economic  geol- 
ogy at  Lafayette  College.  In  1875  he  became 
New  York  state  commissioner  of  electric  sub- 
ways for  the  city  of  Brookljrn.  One  of  the 
original  members  of  the  American  Institute  of 
Mining  Engineers,  he  became  its  vice-president 
in  1871,  was  its  president  1872-4,  and  secretary 
1884-8.  He  is  a  member  of  scientific  and  techni- 
cal societies  in  Europe  and  America,  including 
the  Society  of  Civil  Engineers  of  France.  In 
1903  he  became  lecturer  on  mining  law  in 
Columbia  University.  He  has  published:  'Re- 
ports on  the  Mineral  Resources  West  of  the 
Rocky  Mountains'  (1869-76)  ;  'The  United 
States  Mining  Industry';  'Mines,  Mills,  and 
Furnaces';  'Silver  and  Gold'j  'Brave  Hearts,' 
a  novel  (1873);  'The  Man  m  the  Moon  and 
Other  People'  (1874);  'The  Book  of  Job' 
(1878);  'Camp  and  Cabin'  (1880);  'A  Glos- 
sary of  Minmg  and  Metallurgical  Terms' 
(1881);  'Memorial  of  Alexander  L.  Holly' 
(1883);  'Life  of  Peter  Cooper'   (1901). 

Raymond,  Walter,  English  novelist:  b. 
Yeovil,  Somerset,  13  March  1852.  He  was  edu- 
cated at  private  schools,  and  was  partner  in 
a  glove  manufactory,  but  in  1895  gave  up  busi- 
ness fpr  literature.  Among  his  works,  several 
of  ivhich  appeared  under  the  pseudonym  "Tom 
Cobbleigh*  are:  'Misterton's  Mistake'  (1890); 
'Gentleman  Upcott's  Daughter'  (1894)  ;  'Love 
and  Quiet  Life'  (1894)  ;  'Tryphena  in  Love' 
(iSgs);  'Two  Men  o'  Mendip'  (1898);  'The 
Idler  Out  of  Doors'  (1901). 

Raymond,  William  Gait,  American  civil 
engineer:  b.  Princeton,  la.,  2  March  1859.  He 
was  graduated  at  Washington  University  as  a 
civil  engineer  in  1884;  was  instructor  of  civil 
engineering  at  the  California  State  University 
1884-go;  was  professor  of  geodesy,  road  engin- 
eering, and  topographical  drawing  at  the  Rens- 
selaer Polytechnic  Institute  1892-1904,  and  since 
1904.  professor  of  civil  engineering  and  director 
of  the  School  of  Applied  Sciences  at  Iowa 
State  University.  He  has  published  'Plane 
Surveying'    (1896). 

Raymond,  Battle  of.  After  the  battle  of 
Port  Gibson  (q.v.),  i  May  1863,  the  Confed- 
erates fell  back  beyond  the  Bayou  Pierre  and 
destroyed  the  bridges.  Gen.  Grant  followed  on 
the  2d,  occupied  Port  Gibson,  and  the  same 
evening  the  Confederates  continued  their  re- 
treat across  Big  Black  River,  at  Hankinson's 
Ferry,  leaving  a  force  behind  to  prevent  the 
crossing,  which  was  attacked  on  the  morning  of 
the  3d  by  Crocker's  division  of  McPherson's 
corps.  The  Confederates  stoutly  contested  the 
ground,  retiring  very  slowly,  until  late  in  the 
day,  when  Logan's  division  came  upon  their 
flank,  when  they  hastily  crossed  the  river.  Mc- 
Pherson's corps  was  moved  forward  to  Hankin- 
son's Ferry  and  McClernand's .  to  Willow 
Springs,  where  they  remained  until  the  7th, 
when,  Sherman's  corps  having  crossed  the  Mis- 
sissippi, the  advance  was  resumed,  the  main 
body  of  the  army  moving  along  the  line  of  the 
Big  Black  toward  Edwards'  Station,  midway 
between  Vicksburg  and  Jackson,  while  Mc- 
Pherson,  on  the  right,  was  directed  upon  Jack- 
son, the  capital  of  the  State,  45  miles  east  of 
Vicksburg,  and  the'  geographical  and  railway 
centre  of  the  State.    On  the  night  of  the  nth 


McPherson  bivouacked  five  miles  northeast  of 
Utica,  on  the  road  to  Raymond,  and  early  in 
the  morning  pushed  rapidly  for  Raymond,  18 
miles  from  Jackson,  hoping  to  capture  some 
commissary  stores,  but  before  9  a.m.  Logan's 
division,  in  the  advance,  encountered  a  strong 
body  of  the  enemy,  upon  which  the  division  was 
deployed  and  continued  its  advance  for  two 
hours,  when,  coming  to  a  small  stream  crossing 
the  road  about  two  miles  from  Raymond,  Gen. 
Gregg's  brigade  of  about  3,000  men,  with  two 
batteries,  was  seen  beyond  the  stream,  disposed 
to  enfilade  the  road  and  bridge  over  the  stream. 
Logan  threw  out  skirmishers  and  advanced, 
bringing  on  a  severe  engagement,  which  con- 
tinued 'more  than  two  hours,  when  the  leading 
brigade  of  Crocker's  division  came  up  to  his 
support,  upon  which  Gregg,  leaving  two  dis- 
abled guns,  abandoned  the  field  and  retreated 
toward  Jackson,  being  joined  on  the  way  by 
Walker's  brigade,  and  when  overtaken  by  night, 
bivouacking  five  miles  from  the  field.  The  Union 
loss  was  66  killed,  339  wounded,  and  37  missing. 
Gregg  reported  a  loss  of  73  killed,  229  wounded, 
and  204  missing.  Consult:  'Official  Records,' 
Vol.  XXIV.;  Grant,  'Personal  Memoirs,'  Vol. 
n.  K  A.  Carman. 

Raynaud's  (ra-noz')  Disease,  a  vasomotor 
affection,  occurring  mostly  in  children  and  young 
adults,  and  characterized  by  coldness  and  white- 
ness of  the  toes,  the  tips  of  the  fingers,  the  end 
of  the  nose  and  sometimes  of  the  lobes  of  the 
ears.  It  may  exist  with  other  functional  nerv- 
ous disorders,  such  as  hysteria  and  neuralgia, 
and  occurs  especially  in  persons  of  neurotic 
heredity  or  temperament.  It  was  first  studied 
by  Raynaud  in  1862.  He  believed  that  the  local 
manifestations  are  due  to  constrictor  spasm, 
probably  originating  in  the  gray  centres  of  the 
spinal  cord.  No  central  lesions  have  been 
found.  After  exposure  to  cold,  the  toes,  fingers, 
ftose,  etc.,  become  cold,  numb,  and  white  (local 
syncope),  and  pricking  draws  no  blood.  When 
warmth  and  color  return,  there  is  frequently 
pain,  also  congestion,  swelling  and  a  purple 
color  (local  asphyxia).  Either  of  these  stages 
may  be  recovered  from,  or  the  second  stage 
may  end  in  gangrene  of  the  parts  (Raynaud's 
gangrene,  local  or  symmetrical  gangrene).  Re- 
currences of  the  disease  are  common.  _  The  prog- 
nosis is  not  good,  especially  in  debilitated  chil- 
dren. _  For  treatment  avoid  cold,  use  warm  baths, 
electricity,  and  massage.  Ichthyol  ointment 
sometimes  alleviates  the  pain._  Other  remedies 
should  be  advised  by  the  physician. 

Rayner,  ra'ner,  Emma,  American  novelist: 
b.  Cambridge,  England.  She  was  graduated 
from  Cambridge  University,  came  to  this  coun- 
try and  was  employed  on  the  staff  of  the 
'Youth's  Companion'  (1896-1902).  She  has 
published:  'Free  to  Serve'  (1897);  'In  Castle 
and  Colony'  (1899)  ;  'Visiting  the  Sin'  (1900)  ; 
'Doris  Kingsley:  Child  and  Colonist'  (1901); 
'Handicapped  Among  the  Free'  (190.3). 

Rajmer,  Isidor,  American  lawyer  and  poli- 
tician: b.  Baltimore,  Md.,  11  April  1850.  He 
received  his  education  at  the  University  of 
Virginia,  and  entering  on  the  practice  of  law, 
soon  became  one  of  the  leaders  of  the  Baltimore 
bar.  In  1878  he  was  elected  to  the  State  legis- 
lature, serving  later  for  four  years  in  the  State 
senate.      In    1887    he    entered    Congress    as   a 
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member  of  the  House  of  Representatives,  where 
he  participated  in  important  legislation,  and  in 
February  1904  was  elected  to  the  United  States 
Senate. 

Raynouard,  Fransois  Juste  Marie,  fraft- 
swa  zhiist  ma-re  ra-noo-ar,  French  poet  and 
philologist:  b.  Brignoles,  department  of  Var, 
8  Sept.  1 761 ;  d.  Passy  17  Oct.  i860.  He  studied 
for  the  bar  at  Aix  and  practised  law  at  Dragui- 
gnan  with  great  success.  Elected  a  deputy  to  the 
Legislative  Assembly  in  1791,  he  attached  him- 
self to  the  Girondins,  and  on  the  proscription 
of  that  party  was  thrown  into  prison.  The 
fall  of  Robespierre  set  him  at  liberty,  whereupon 
he  resumed  his  profession  of  advocate  in  his 
native  province  and  acquired  a  fortune.  Hav- 
ing previously  made  two  unsuccessful  attempts 
to  live  by  his  pen,  he  once  more  settled  in  Paris, 
and  wrote  *Socrate  dans  le  Temple  d'Aglaure' 
(1802),  a  poem  which  obtained  a  prize  from  the 
Institute.  This  was  followed  by  two  tragedies, 
<Eleonore  de  Baviere'  and  *Les  Templiers,* 
the  latter  performed  at  the  Theatre  Frangais 
in  1805  by  order  of  Napoleon.  In  1806  he  was 
elected  a  member  of  the  Corps  Legislatif.  In 
1817  he  was  nominated  perpetual  secretary  of  the 
Academy,  a  post  he  resigned  in  1826,  when 
the  ministry  presented  to  the  chambers  a  bill 
which  had  for  its  object  the  limiting  of  the 
liberty  of  the  press.  Of  most  value  to  the 
world  is  the  work  in  the  field  of  Romance 
philology,  his  writings  including:  'Grammaire 
comparee  des  Langues  de  I'Europe  Latine  dans 
leurs  Rapports  avec  la  Langue  des  Troubadours* 
(1821)  ;  <Choix  des  Poesies  originales  des  Trou- 
badours* (1816-21)  ;  'Lexique  Roman,  ou  Dic- 
tionnaire  de  la  Langue  des  Troubadours  com- 
paree aux  autres  Langues  de  I'Europe  Latine* 
(1836-44);  'Observations  Philologiques  sur  le 
Roman  de  Rou,  et  sur  quelques  Regies  de  la 
Langue  des  Trouveres  au  Xlle  Siecle*  (1829). 

Razin,  ra'zen,  Stenko,  Russian  bandit:  b^ 
— ;  d.  Moscow  1671.  He  was  the  leader  of 
Cossacks  who  plundered  caravans  and  fisheries 
along  the  Volga.  Being  captured  he  was  par- 
doned by  Alexis,  but  rebelled  again,  and  gath- 
ered about  himself  the  dissatisfied  elements, 
captured  cities  and  ruled  along  the  Volga  as  far 
as  Nijni-Novgorod.  He  was  finally  taken  and 
executed  at  Moscow.  Thereupon  he  became  the 
hero  of  epic  song  of  the  17th  century  and  was 
regarded  as  the  champion  of  the  people  against 
the  nobles.  Magic  powers  were  attributed  to 
him. 

Razor,  the  well-known  keen-edged  instru- 
ment for  shaving  off  the  beard  or  hair.  Razors 
seem  to  have  been  in  use  at  a  very  early  period 
of  the  world's  history.  They  were  used  by  the 
ancient  Egyptians.  The  Levitical  code  expressly 
forbade  the  shaving  of  the  beard,  and  many 
Jews  in  some  countries  remove  all  superfluous 
hair  with  the  scissors  until  this  day.  It  is 
believed  by  many  authorities  that  the  primitive 
shaving-instruments  were  made  of  sharpened 
flints;  the  savages  of  Polynesia  still  use  two 
pieces  of  flint  of  the  same  size,  or  pieces  of 
shells  or  sharks'  teeth  ground  to  a  fine  edge, 
for  this  purpose.  Among  civilized  nations  the 
blade  is  metal,  usually  steel,  the  finest  cast 
steel  being  preferred.  The  handles  are  made 
of  a  great  variety  of  materials,  as  silver,  ivory, 
tortoise-shell,  bone,  horn,  etc    The  Chinese  and 


Japanese  razors  are  very  rarely  furnished  with 
handles. 

Razor-bill,  or  Tinker,  a  species  of  auk 
(Alca  tarda)  intermediate  in  structure  between 
the  guillemots  and  the  great  auk;  but  char- 
acterized by  its  compressed,  elevated,  hooked, 
and  furrowed  bill,  its  peculiar  stiff  wedge-shaped 
tail  and  ample  wings.  It  is  about  18  inches 
long,  generally  black  above  and  white  below ;  but 
in  the  breeding  plumage  the  head  and  neck 
become  lustrous  black  all  around,  with  a  very- 
characteristic  fine  white  line  running  from  the  eye 
to  the  base  of  the  bill.  This  bird  is  abundant  in 
the  North  Atlantic,  frequenting  rocky  islands 
and  coasts  to  breed  with  puffins  and  guillemots, 
but  at  other  seasons  keeping  farther  out  at  sea, 
and  in  winter  migrating  as  far  south  as  the 
Mediterranean  and  the  coast  of  New  Jersey  or 
even  North  Carolina.  On  the  American  side 
it  breeds  in  the  Bay  of  Fundy  and  in  great 
colonies  in  the  Gulf  of  St.  Lawrence,  about 
Labrador,  etc.  A  single  much  blotched  and 
streaked  whitish  egg,  about  three  inches  long, 
is  deposited  on  a  ledge  or  in  a  fissure  of  some 
precipitous  rocky  cliff.  They  feed  upon  floating 
refuse  or  fish,  worms,  etc.,  for  which  they  dive 
or  which  they  pursue  in  the  water,  using  both 
wings  and  feet  in  swimming.  When  molested 
they  sometimes  fight  viciously,  at  the  same  time 
uttering  harsh  cries.  The  large  eggs  are  much 
gathered  for  food. 

Razor-clam,  or  Razor-fish,  a  bivalve  mol- 
lusk  of  the  family  Solenida,  known  on  all 
sandy  shores.  The  shell  is  long  and  narrow, 
like  a  razor-handle,  and  gapes  at  both  ends,  the 
siphons  are  short,  the  foot  is  large  and  power- 
ful. The  shell  is  handsomely  ornamented  and 
in  some  tropical  species  is  of  great  beauty. 
These  mollusks  always  live  buried  in  the  sand 
in  an  upright  position,  leaving  only  an  opening 
shaped  like  a  keyhole,  which  corresponds  with 
the  two  siphon  tubes.  They  are  generally  found 
at  a  depth  of  one  or  two  feet,  and  when  they 
make  their  burrows,  as  they  are  often  in  the 
habit  of  doing,  among  the  rocks,  not  even  an 
iron  hook  can  draw  them  from  their  retreat, 
but  they  may  sometimes  be  beguiled  by  pouring 
salt  water  on  the  spot,  deceiving  them  into  the 
impression  that  the  tide  has  risen  and  they  may 
begin  to  feed.  They  are  edible,  but  rather  tough. 
A  familiar  and  typical  species  on  the  eastern 
coast  of  the  United  States  is  Ensis  americana. 
Consult  Kingsley,  'Standard  Natural  History,* 
Vol.  I.  (1885). 

Razorback,  one  of  the  large  whales  of  the 
genus  Baloenoptera,  called  also  finbacks  and  ror- 

?;uals.  (See  Finback;  Whale.)  Also  a  name 
or  the  thin  and  agile  semi-wild  hog^  which 
range  the  woods  in  the  less  settled  parts  of 
the  southern  United  States. 

Re,  ra,  the  sun  god,  first  and  most  impor- 
tant of  Egyptian  divinities.  Re  is  supposed  to 
be  the  son  of  Neith  (q.v.),  the  goddess  of  the 
upper  air,  and  to  have  had  for  his  wife  Mout, 
the  mother  of  nature.  He  had  for  children 
Athor,  the  light;  Mu,  the  sunlight;  and  Mat, 
spiritual  light,  and  was  widely  worshipped  _  by 
the  ancient  Egyptians,  and  in  course  of  time 
every  local  divinity  became  identified  with  Re; 
thuSj  Ammon  became  Ammon-Re ;  Sobk  changed 
to  Sobk-Re.  The  attempt  to  unify  the  person- 
ages of  mythology  under  Re  and  thus  erect  9 
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monotheism  is  credited  to  Amcnophis  IV.  of  the 
l8th  dynasty. 

Rif  ra,  or  Kbi,  lie  de,  France,  a  small, 
low-lymg  island  three  miles  distant  from  the 
coast  of  the  department  of  Charente-Inferieure, 
opposite  the  city  of  La  Rochelle,  from  which 
it  is  separated  by  the  Pertuis  Breton.  It  is 
about  i8  miles  long  and  three  broad  and  mea- 
sures 28  square  miles.  The  inhabitants  are 
chiefly  engaged  in  the  preparation  of  salt,  pro- 
ducing 32,000  tons  annually.  The  west  coast  is 
rocky;  on  the  east  side  there  are  some  good 
harbors.  Oyster  farming  has  become  an  im- 
portant branch  of  industry  yielding  35,000,000 
annually.  Wine  is  made  and  exported.  The 
chief  town,  St.  Martin,  was  fortified  by  Vauban. 
Pop.  of  island  about  15,000. 

Reaction,  in  chemistry,  a  general  term  for 
any  chemical  change  that  is  brought  about  by  the 
mutual  interaction  of  two  or  more  substances. 
Reactions  between  two  primitive  substances  may 
be  conveniently  divided  into  three  classes,  as 
follows :  ( I )  Those  in  which  the  two  substances 
combine  additively,  so  as  to  form  a  single  third 
substance  by  their  union.  (2)  Those  in  which 
one  of  the  primitive  substances  is  broken  up, 
the  other  primitive  substance  combining  addi- 
tively with  one  or  all  of  its  parts,  so  as  to 
produce  two  or  more  new  substances.  (3) 
Those  in  which  there  is  a  double  decomposition 
of  the  two  primitive  substances,  the  several  parts 
of  the  first  combining  with  those  of  the  second  so 
as  to  produce  two  or  more  new  substances.  The 
first  of  these  is  illustrated  by  the  action  of 
oxygen  gas  upon  metallic  sodium,  the  combina- 
tion taking  place  additively  according  to  the 
equation  zNa  +  O  =  NajO.  The  second  is 
illustrated  by  the  action  of  chlorine  gas  upon  an 
excess  of  methane  (CHj)  ;  methyl  chloride  and 
hydrochloric  acid  being  formed  (upon  exposure 
to  diffuse  daylight)  in  accordance  with  the  equa- 
tion CH,-i-2a  =  CH,Cl-l-HCl.  The  third 
general  type  of  reaction  between  two  primitive 
substances  (that,  namely,  in  which  there  is  a 
double  decomposition)  may  be  illustrated  by  the 
action  of  hydrochloric  acid  upon  caustic  potash, 
KOH",  as  indicated  by  the  equation  KOH  -l- 
Ha  =  H,0  +  KCl,  the  products  of  the  reac- 
tion being  water  and  chloride  of  potassium. 

To  describe  chemical  reactions  in  detail  would 
be  to  discuss  the  entire  subject  of  chemistry. 
Reference  must  therefore  be  made  to  the  many 
articles  in  this  encyclopaedia  in  which  different 
types  of  reactions  are  described.  See,  for  ex- 
ample. Aromatic  Compounds  ;  Benzene  ;  Chem- 
istry; EQuaiBRiUM,  Chemical;  Fatty  Com- 
pounds; Solutions;  etc. 

Read,  red,  George,  American  patriot  and 
jurist,  one  of  the  sig^ners  of  the  Declaration 
of  Independence:  b.  Cecil  County,  Md.,  18  Sept. 
1733;  d.  New  Castle,  Del.,  21  Sept  1798.  He 
was  educated  at  Chester,  Pa.,  studied  law,  and 
was  admitted  to  the  t»r  in  Philadelphia,  soon 
afterward  settling  in  New  Castle,  Del.,  where 
he  practised  his  profession.  He  served  as  at- 
torney-general for  the  crown  for  the  counties 
of  Delaware,  Kent,  and  Sussex  from  1763  to 
1764,  when  he  was  elected  a  member  of  the 
first  Continental  Congress.  Early  an  opponent 
of  independence,  at  last  he  saw  no  alternative, 
and  signed  the  petition  to  George  III.  and  the 
Declaration  itself.    He  was  chairman   (1775-7) 


of  the  first  naval  committee  of  the  colonies,  and 
is  to  be  considered  as  one  of  the  chief  founders 
of  the  primitive  American  navy.  The  new  con- 
stitution of  Delaware  (1776)  was  drafted 
by  him,  and  he  was  president  of  the  conven- 
tion which  adopted  it.  He  was  made  vice-presi- 
dent and  acting  president  (governor)  of  the 
State  of  Delaware,  whose  laws  he  codified.  _  In 
1782  he  was  appointed  judge  of  the  United 
States  Court  of  Appeals  for  Admiralty  Cases. 
He  was  a  delegate  to  the  Annapolis  Convention 
(1786)  and  to  the  Constitutional  Convention 
(1787),  and  was  elected  to  the  United  States 
Senate  in  1789  and  in  1791.  Resigning  in  1793, 
he  became  chief  justice  of  Delaware,  and  held 
that  office  during  the  rest  of  his  life. 

Read,  John  Elliot,  American  journalist:  b. 
Farmer,*  Philadelphia,  for  12  years.  He  has 
educated  in  the  public  schools  and  has  written 
much  for  agricultural,  religious,  and  literary 
periodicals.  He  was  associate  editor  of  <The 
Working  Farmer'  in  New  York  10  years,  and 
was  corresponding  editor  of  'The  Practical 
Farmer,'  Philadelphia,  for  12  years.  He  has 
published:  'Farming  for  Profit*  (1880);  'Life 
Triumphant:  A  Study  of  the  Nature,  Origin 
and  Destiny  of  Man*  (1900)  ;  and  also  wrote 
'A  Brief  History  of  the  Principal  Earlier  Arc- 
tic Explorations  from  the  9th  Century  to  the 
Peary  Expedition*  as  the  concluding  section  of 
'Nansen  in  the  Frozen  World*   (1897). 

Read,  John  Joseph,  American  naval  offi- 
cer :  b.  New  Jersey.  He  was  graduated  from 
the  United  States  Naval  Academy  in  1861, 
served  under  Farragut  during  the  Civil  War, 
and  on  the  Atlantic  blockades,  and  in  1866 
was  promoted  lieutenant-commander.  He  has 
received  steady  advancement,  was  made  rear- 
admiral  in  1900  with  command  of  the  receiving- 
ship  Richmond,  and  in  1901  was  placed  in  com- 
mand of  the  navy  yard  at  Portsmouth,  N.  H. 

Read,  John  Meredith,  American  jurist:  b. 
Philadelphia,  Pa.,  21  July  1797;  d.  there  29  Nov. 
1874.  He  was  a  son  of  George  Read,  signer  of 
the  Declaration  of  Independence,  was  graduated 
at  the  University  of  Pennsylvania  in  1812,  and 
admitted  to  the  bar  in  1818.  In  1822-3  he  occu- 
pied a  seat  in  his  State's  legislature,  and  later  as 
city  solicitor  drew  up  the  first  statement  of  the 
finances  of  Philadelphia.  He  was  United  States 
attorney  for  the  eastern  district  of  Pennsylva- 
nia in  1837-44,  and  served  as  solicitor  general 
of  the  United  States;  attorney-general  of  Penn- 
sylvania, and  chief  justice  of  that  State  from 
i860  until  his  death.  With  the  formation  of  the 
Republican  party  he  became  one  of  its  members, 
and  by  it  was  elected  judge  of  the  supreme 
court  of  Pennsylvania  in  1858.  His  name  was 
proposed  zs,  candidate  for  the  presidency  of  the 
United  States  in  i860  and  several  votes  were- 
actually  cast  for  him  in  the  Chicago  convention, 
though  he  used  his  personal  influence  in  favor 
of  Abraham  Lincoln.  His  'Views  on  the  Sus- 
pension of  the  Habeas  Corpus*  (1863)  became 
the  basis  of  the  act  of  3  March  1863,  authorizing 
the  President  to  suspend  the  habeas  corpus  act 
His  legal  opinions  extend  through  41  volumes  of 
reports,  while  of  his  published  addresses  the 
principal  are:  'Plan  for  the  Administration  of 
the  Girard  Trust'  (1833);  'The  Law  of  Evi- 
dence' ( 1864)  ;  'Jefferson  Davis  and  his  Com- 
plicity in  the  Assassination  of  Abraham  Lincoln* 
(1866). 
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Head,  John  Meredith,  American  diploma- 
tist: b.  Philadelphia,  Pa.,  21  Feb.  1837;  d. 
Paris  27  Dec.  1896.  He  was  a  son  of  Judge 
Meredith  Read  (q.v.),  was  graduated  at  Brown 
University,  and  at  the  Albany  Law  School  in 
1859.  He  pursued  the  study  of  international  law 
in  Europe,  was  admitted  to  the  bar  in  Philadel- 
phia, and  settled  at  Albany.  From  i860  to  1866 
he  was  adjutant-general  of  the  State  of  New 
York.  In  1869  he  was  appointed  United  States 
consul  for  France  and  Algeria,  and  during  the 
period  of  the  Franco-Prussian  war  he  acted 
as  consul-general  for  the  German  government, 
for  which  he  received  the  thanks  of  both  the 
French  and  German  governments,  and  personal 
recognition  of  his  services  from  Prince  Bis- 
marck. From  1873  to  1879  he  was  United  States 
minister  to  Greece,  and  during  the  latter  part  of 
his  tenure  of  office  personally  paid  the  expenses 
of  the  legation,  when  the  government  refused 
the  appropriation.  His  important  services  dur- 
ing his  term  were  his  securing  the  revocation 
by  the  Greek  government  of  an  order  prohibiting 
the  sale  of  the  Bible  in  Greece;  the  release  of 
the  American  ship  Armenia,  and  the  report  of 
an  open  Russian  port  during  the  Turkish  war, 
to  which  he  urged  the  despatch  of  a  grain  fleet. 
After  his  relinquishment  of  diplomatic  duties  he 
continued  to  reside  in  Europe,  engaged  in  arch- 
aeological, historical,  and  art  studies.  He  was 
the  author  of  a  'Historical  Inquiry  Concerning 
Henry  Hudson'  (1866). 

Read,  Nathan,  American  inventor :  b. 
Warren,  Worcester  County,  Mass.,  2  July  1759; 
d.  near  Belfast,  Maine,  20  Jan.  1849.  _  He  was 
graduated  from  Harvard  in  1781 ;  studied  medi- 
cine; in  1796  established  with  others  the  Salem 
iron  foundry,  where  chain  cables  and  other 
iron  work  for  ships  were  manufactured,  and  in 
1798  patented  a  nail-making  machine.  In  1788 
he  became  interested  in  steam  navigation,  and 
as  his  first  task  attempted  the  construction  of  a 
boiler  that  should  be  at  once  compact,  light,  and 
safe.  He  made,  in  1788  or  1789,  the  first  draw- 
ings of  what  he  styled  his  "portable  furnace 
boiler,"  which  was  devised  for  use  on  steam  car- 
riages and  steamboats,  and  for  which  he  ob- 
tained a  patent  26  Aug.  1791.  _  He  had  built  a 
steamboat  in  1789,  and  by  a  trial  of  this  craft, 
which  was  fitted  with  paddle-wheels  and  a 
crank  operated  by  hand,  was  satisfied  that  his 
method  of  applying  steam  to  the  propulsion  of 
vessels  would  work  suitably.  There  is  no  evi- 
dence, however,  that  he  succeeded  in  even  an 
experimental  demonstration  of  his  plans.  His 
model  steam  carriage,  exhibited  by  him  while 
endeavoring  to  obtain  aid  in  his  schemes,  was 
never  developed.  He  did,  however,  invent  the 
vertical  multi-tubular  firebox  boiler,  which  has 
long  been  in  use  as  a  standard  form.  Among  his 
other  inventions  were  several  forms  of  pumping 
engines,  and  a  plan  for  utilizing  the  force  of 
the  tide  by  means  of  reservoirs  alternately  so 
filled  and  emptied  as  to  produce  a  continuous 
stream  of  water.  Much  credit  belongs  to  Read 
for  his  early  and  clear  perception  of  the  im- 
portance of  steam  navigation.  From  1800  to  1803 
he  was  a  representative  in  Congress,  and  after 
his  removal  to  Maine,  was  for  many  years  chief 
justice  in  the  court  of  Hancock  County.  Con- 
sult: Read,  'Nathan  Read'  (1870);  Thurston, 
<A  History  of  the  Growth  of  the  Steam  En- 
gine' (1878). 


Read,  Opie  Percival,  American  journalist: 
and  novelist:  b.  Nashville,  Tenn.,  22  Dec.  1852. 
He  was  educated  in  Gallatin,  Tenn.;  entered 
journalism  at  Franklin,  Ky.,  and  later  removed 
to  Little  Rock,  Ark.  He  edited  the  Arkansas 
'Gazette'  in  1878-81;  founded  the  'Arkansaw 
Traveler'  in  1883,  and  edited  it  for  10  years.  He 
has  since  lived  in  Chicago,  where  he  has  de- 
voted himself  to  literary  work.  His  publications 
include:  <Len  Gansett'  (1888);  'Up  Terrapin 
River'  (1889);  'A  Kentucky  Colonel'  (1890); 
'My  Young  Master'  (1896);  'In  the  Alamo' 
(1900)  ;  'Our  Josephine'  (1902)  ;  etc. 

Read,  Thomas  Buchanan,  American  poet 
and  painter:  b.  Chester  County,  Pa.,  12  March 
1822;  d.  New  York  11  May  187Z  His  father 
was  a  farmer  and  he  received  but  little  school- 
ing. He  lived  at  various  times  during  his  youth 
and  young  manhood  at  Philadelphia,  Cincinnati, 
New  York,  and  Boston,  occupied  in  ways  that 
satisfied  his  tastes,  such  as  portrait  painting  and 
writing  verses,  when  he  could ;  and  in  other  ways 
that  supplied  his  necessities,  such  as  sign  paint- 
ing, cigar  making,  play  acting,  when  he  must 
He  published  his  first  verses  in  the  Boston 
Courier  in  1843-4;  later  a  Revolutionary  tale 
'Paul  Redding'  (1845)  and  'Poems'  (1846), 
before  his  removal  to  Philadelphia,  where  he 
edited  'The  Female  Poets  of  America'  (1848). 
and  brought  out  his  'Lays  and  Ballads'  (1849). 
In  1850  he  went  to  Europe  and  joined  the  circle 
of  American  artists  living  at  Rome.  Here  he 
had  the  first  opportunity  for  the  serious  study 
of  painting,  and  for  the  rest  of  his  life,  save 
for  occasional  visits  to  America,  he  made  his 
home  at  Rome.  His  better  known  paintings  are 
'The  Water  Sprite' ;  'The  Lost  Pleiad' ;  'The 
Star  of  Bethlehem' ;  'Sheridan  and  His  Horse.* 
He  made  portraits  of  Mrs.  Browning,  the  ex- 
Queen  of  Naples,  Henry  W.  Longfellow,  and  a 
group  of  Longfellow's  children.  His  portrait 
of  George  Peabody  is  at  the  Institute  in  Balti- 
more. A  sculptured  bust  of  General  Sheridan 
was  executed  late  in  life.  It  is  as  a  poet,  how- 
ever, that  he  will  be  remembered,  especially  by 
his  stirring  'Sheridan's  Ride,'  written  for  the 
elocutionist  and  actor,  James  E.  Murdock,  and 
the  exquisitely  musical  lyric  'Drifting.'  His 
volumes  of  verse  are  'The  New  Pastoral' 
(i8S5):  'Sylvia  or  the  Last  Shepherd'  (1857); 
'The  Waggoner  of  the  AUeghanies,'  in  which 
occurs  the  fine  lyric  'The  Maid  who  Binds  Her 
Warrior's  Sash'  (1862).  A  complete  edition  of 
his  poems  was  published  in  1882. 

Reade,  red,  Charles,  English  novelist  and 
play-writer:  b.  Ipsden  House,  Oxfordshire,  8 
June  1814;  d.  Shepherd's  Bush,  London,  11  April 
1884.  He  was  educated  at  Oxford  and  was 
called  to  the  bar  in  1843,  but,  finding  literature 
more  attractive  than  law,  devoted  himself  to  the 
former,  and  never  practised.  He  became  first 
known  by  his  novel  of  'Peg  Woffington'  (1852), 
which  he  afterward  dramatized  with  Tom  Tay- 
lor, under  the  title  of  'Masks  and  Faces.'  This 
was  followed  by  'Christie  Johnstone'  (1853), 
in  which  he  showed  considerable  appreciation 
of  certain  characteristics  of  Scottish  life.  The 
appearance,  in  1856,  of  'Never  Too  Late  to 
Mend,'  one  of  his  "novels  with  a  purpose,*  in 
which  he  attacked  the  English  prison  sjrstem 
with,  perhaps,  greater  zeal  than  unbiased  judg- 
ment secured  for  him  a  wide  reputation.  His 
next  great  work,  the  most  scholarly  and  artistic 
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of  his  writings,  <The  Cloister  and  the  Hearth,' 
dealing  with  the  lives  of  the  parents  of  Eras- 
mus, appeared  in  1861,  and  is  decidedly  his  mas- 
terpiece, though  it  has  not  attained  the  popu- 
larity, with  the  general  reader,  of  some  of  his 
more  melodramatic  novels.  Among  the  more 
important  of  his  other  works  are:  <Love  Me 
Little,  Love  Me  Long>  (1859);  'Hard  Cash' 
11863);  <Griffith  Gaunt>  (1866);  <Foul  Play' 
(with  Dion  Boucicault,  1869)  ;  *Put  Yourself  in 
His  Place'  (1870);  <A  Terrible  Temptation' 
(1871);  <The  Wandering  Heir'  (1872);  <A 
Perilous  Secret'  (i^).  He  was  also  the  au- 
thor, either  alone  or  in  collaboration  with  others, 
of  several  dramas,  including  'Gold' ;  <Two 
Loves  and  a  Life' ;  'The  King's  Rivals' ;  and 
'Drink,'  the  last  adapted  from  Zola's  'L'Assom- 
moir.'  None  of  these  won  much  success  for 
Reade.  His  'Courier  of  Lyons,'  renamed  'The 
Lyons  Mail,'  has  been  made  famous  by  Sir 
Henry  Irving  in  the  dual  role  of  Lesurques  and 
Dubosc  Reade  was  enthusiastic  by  nature,  and 
continually  filled  with  new  enthusiasms  toward 
any  cause  which  roused  his  easily  excited  in- 
terest. The  abuses  in  the  convict  prison  system 
produced,  as  was  said,  one  of  his  best-known 
novels;  the  system  of  private  lunatic  asylums 
furnished  the  motive  for  'Hard  Cash,'  as  the 
trades-union  outrages  at  Sheffield  did  for  'Put 
Yourself  in  His  Place,'  while  in  'Foul  Play* 
he  attacked  the  alleged  practice  of  overloading 
and  over-insuring  ships.  His  writings  show  con- 
siderable skill  in  the  delineation  of  character, 
much  narrative,  descriptive,  and  dramatic  power, 
combined  at  times  with  coarseness  and  theatri- 
cality. He  may,  perhaps,  be  said  to  rank  first 
in  the  second  order  of  English  novelists  of  the 
19th  century,  and  was  as  popular  in  this  country 
as  in  his  own.  Consult :  Swinburne's  article 
in  his  'Miscellanies'  (1886);  'Charles  Reade: 
A  Memoir'  (1887);  Ireland,  'Extracts,'  with 
an  introduction  (1891);  and  the  'Gentleman's 
Magazine'   for  1^2. 

Reade,  John,  Canadian  Anglican  clergy- 
man and  journalist:  b.  Ballyshannon,  Ireland, 
13  Nov.  1837.  He  was  educated  at  Queen's  Col- 
lege, Belfast,  and  in  1856  went  to  Canada,  where 
he  founded  the  Montreal  'Literary  Magazine,' 
and  was  also  connected  with  the  Montreal 
'Gazette.'  He  engaged  in  teaching,  practised  law 
at  intervals,  and  in  1864  took  orders  in  the 
Church  of  England.  In  1887  he  was  elected 
president  of  the  Montreal  Society  for  Historical 
Studies.  He  wrote:  'The  Prophecy  and  Other 
Poems'  (1870);  'Language  and  Conquest' 
(1883) ;  'The  Making  of  Canada'  (1885) ; 
'Vita  sine  Liberis'  (1S86);  'Aboriginal  Ameri- 
can Poetry'    (1887);  etc. 

Reade,  William  Winwood,  English  trav- 
eler and  novelist,  nephew  of  Charles  Reade 
(q.v.)  :  b.  Ipsden,  Oxfordshire,  30  Jan.  1838; 
d.  Wimbledon,  Surrey,  24  April  1875.  He  vis- 
ited the  western  coast  of  Africa  in  1862,  and  in 
1868  started  from  Sierra  Leone  and  reached  the 
source  of  the  Niger.  He  was  special  corre- 
spondent for  the  London  Times  in  the  Ashantee 
war,  1873-4.  Of  his  literary  work  perhaps  his 
most  notable  effort  is  'The  Martyrdom  of  Man' 
(1872),  a  histonr  of  human  slavery.  His  other 
works  include  'The  Veil  of  Isis'  (1861)  ;  'Sav- 
age Africa'  (1863);  'The  African  Sketch 
Book'  (1873);  'Story  of  the  Ashantee  Cam- 
paign' (1875);  'The  Outcast'  (1875;;  etc. 

Voi_  16 — 20 


Read'er,  Francis  Smith,  American  journal- 
ist :  b.  Coal  Centre,  Pa.,  17  Nov.  1842.  He  was 
connected  with  the  United  States  Civil  Service 
for  10  years,,  and  served  with  the  Union  arm^ 
thoughout  the  Civil  War.  Later  he  became  edi- 
tor of  the  Beaver  Valley  'News.'  He  published 
'Life  of  Moody  and  Sankey'  (1890);  'History 
of  the  5th  West  Virginia  Cavalry'  (1890) ; 
'History  of  New  Brighton,  Pa.'  (1899). 

Reader.    See  Orders,  Holy. 

Reading,  reding,  England,  capital  of  the 
county  of  Berkshire,  28  miles  southeast  of  Ox- 
ford. It  has  handsome  municipal  buildings; 
a  public  hall,  and  free  library;  a  museum,  and 
excellent  schools.  There  are  remains  of  the 
magnificent  Benedictine  Abbey  founded  by  Henry 
I.,  in  which  he  was  buried.  Henry  VIII.  con- 
verted the  castle  into  a  palace;  later  it  was  de- 
stroyed during  the  Cromwellian  wars,  and  the 
gateway  alone  has  been  restored.  Other 
churches  are  St.  Mary's,  rebuilt  from  a  nunnery 
founded  by  Elfrida  to  expiate  the  murder  of 
her  stepson  (Edward  the  Martyr)  ;  St.  Lawrence 
(Norman),  rebuilt  in  the  isth  century;  St.  Giles' 
(mixed  architecture),  and  Greyfriars  Church. 
Reading  was  the  headquarters  of  the  Danes  in 
871 ;  was  a  refuge  for  the  students  who  defied 
the  Parliament;  for  the  law  courts  obliged  to 
leave  London  to  escape  the  terrible  plague,  and 
was  the  fighting  ground  of  rival  armies  during 
the  conflicts  of  the  rebellion.  Reading  is  the 
centre  of  a  large  agricultural  district,  has  an 
active  trade  and  various  important  industrial 
establishments. 

Reading,  Mass.,  tpwn  in  Middlesex 
County,  on  the  Boston  &  Maine  railroad,  about 
10  miles  north  of  Boston.  It  was  settled  in 
1638,  and  six  years  later  was  incorporated.  It 
is  a  beautiful  residential  town,  and  has  con- 
siderable manufacturing  interests.  The  chief 
manufactured  products  are  imitation  leather, 
wire  brushes,  boots  and  shoes,  rubber  and  rub- 
ber goods,  games,  church  organs  and  organ 
pipes,  toys,  and  furniture.  The  public  library 
contains  nearly  10,000  volumes.  The  govern- 
ment is  administered  by  town  meetings,  which 
convene  annually.  >  Pop.  (1890)  4,088;  (1900)' 
4,969;  (1910)  S,8i8. 

Reading,  Pa.,  city,  county-seat  of  Berks 
County;  on  the  Schuylkill  River  and  the 
Schuylkill  Canal,  and  on  the  Pennsylvania,  the 
Wilmington  &  Northern,  and  the  Philadelphia 
&  Reading  R.R,'s;  about  58  miles  northwest 
of  Philadelphia,  and  55  miles  east  by  north  of 
Harrisburg.  Its  area  is  about  six  square  miles. 
Reading  was  first  settled  by  Germans,  but  later 
a  number  of  English  colonists  located  there, 
and  named  the  place  after  Reading  in  England. 
In  1748  it  was  laid  out,  and  in  1783  was  mcor- 
porated  as  a  borough.  It  was  chartered  as  a  city 
in  1847.  It  is  in  an  agricultural  region,  in  which 
there  is  great  mineral  wealth.  It  has  extensive 
manufacturing  and  commercial  interests.  East 
of  the  city  is  Mount  Penn,  and  south  of  it  is 
Neversink  Mountain.  Inclined  and  electric  rail- 
ways extend  to  the  summit  of  both  mountains. 
Mount  Penn  is  1,140  feet  above  sea-level,  and 
on  its  top  is  a  stone  tower  50  feet  high.  The 
chief  industries  are  connected  with  iron  and 
steel  productions,  but  the  coal  mines  and  lime- 
stone quarries  contribute  to  the  industrial  wealth 
of  the  city.    The  chief  industrial  establishments 
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are  railroad  shops,  machine  shops,  foiuidries,  pot- 
teries, paper  and  wood  pulp  mills,  breweries, 
knitting  mills,  hosiery  mills,  hat  factories,  car- 
riage works,  cigar  factories,  and  iron  and  steel 
works.  The  capital  invested  in  manufacturing 
in  1900  (F'ederal  census)  was  $27,975,628,  and 
the  avera<;e  annual  output  was  valued  at  S36.- 
902,511.  The  iron  and  steel  industries  had  the 
largest  invested  capital  and  about  one  fourth 
of  the  output.  There  were,  in  1900,  over  500 
manufacturing  establishments,  representing  about 
100  different  industries.  The  principal  public 
buildings  of  Reading  are  the  government  build- 
ing, the  county  court-house,  city-hall,  opera  house. 
Masonic  Terfiple,  the  churches  and  schools. 
The  charitable  institutions  are  Saint  Catherine's 
Orphan  Asylum  (jjirls),  city  and  county  orphan- 
ages, House  of  the  Good  Shepherd,  Saint  Joseph's, 
the  Reading,  and  the  Homoeopathic  hospitals. 
The  eilucational  institutions  are  the  Schuylkill 
Seminary,  the  Inter-State  Commerical  College, 
Mount  Saint  Michael's  Academy,  Reading 
Classical  School,  Reading  Academy  and  Busi- 
ness Collc.t;e,  two  high  schools,  a  number  of 
private  schools,  and  two  school  libraries. 

The  city  has  an  excellent  park  system  cov- 
ering in  all  nearly  200  acres.  The  government 
is  vested  in  a  mayor,  who  holds  office  three  years, 
and  a  council.  'The  members  of  the  board  of 
education  are  chosen  by  popular  election.  The 
annual  municipal  expenditures  for  maintenance 
and  operation  are  about  $930,000;  the  chief 
items  being,  for  schools,  $257,000;  for  the 
water  department,  $234,500;  for  the  police  de- 
partment, $53,200;  for  mimicipal  lighting, 
♦60.000:  for  streets,  S6o,ooo,  and  for  nre  de- 
partment, $35,000.  The  waterworks  cost  the 
city  originally  $1,937,762.  They  are  owned  and 
operated  by  the  municipality.  In  1867  and  1869 
the  city  boundaries  were  enlarged.  Pop.  (1783), 
when  it  became  a  borough,  2,100;  (1847),  when 
chartered,  12,000;  (1900),  78.961;  (1910)  96,071. 

Readjusters,  or  Refiinders,  the  name  of  a 
political  party  in  Virginia,  which  passed  several 
bills  providing  for  the  scaling  and  partial  re- 
jection of  the  public  debt  of  the  State.  Virginia, 
at  the  close  of  the  Civil  War,  was  greatly  im- 
poverished, burdened  with  a  large  indebtedness, 
and  shorn  of  part  of  its  territory,  which  had 
been  erected  into  the  State  of  West  Virginia. 
The  reconstruction  government  added  consider- 
ably to  the  debt,  and  a  keen  controversy  arose 
over  the  question  of  meeting  the  obligations. 
An  act  pas.sed  in  the  legislative  session  of  1870— 
71  to  refund  the  debt  was  repealed,  but  the  re- 
peal was  declared  unconstitutional  by  the  courts. 
In  1878  the  Legislature  passed  a  measure  known 
as  the  McCulloch  bill,  which  provided  for  new 
bonds,  to  be  exchanged  at  par  for  outstand- 
ing bonds,  and  to  bear  interest  at  3  per  cent  for 
10  years,  4  per  cent  for  the  following  20  years, 
and  5  per  cent  for  10  years,  when  the  principal 
would  fall  due.  This  act  did  not  satisfy  those 
opposed  to  payment  of  the  debt  in  full,  who 
became  known  as  'Readjusters,*  and  included 
in  their  ranks  both  Democrats  and  Republicans. 
Under  the  leadership  of  H.  H.  Riddleberger 
they  succeeded  in  getting  control  of  the  Legis- 
lature, and  passed  a  bill  scaling  the  debt  from 
$31,102,571  to  $19,665,196.  This  bill  was 
vetoed  by  the  Governor.  In  1881  the  Read- 
justers obtained  complete  control  of  the  State, 
and  laws  were  enacted  in  accordance  with  their 
policy,  the  same  course  being  pursued  in  1884, 


1886,  and  1887.  The  United  States  Supreme 
Court  delivered  nine  opinions  declaring  the  re- 
adjustment measures,  so  far  as  they  prohibited 
the  receipt  of  State  bond  coupons  for  taxes, 
as  provided  by  the  .McCulloch  law,  to  be  in  con- 
flict with  the  provi.sion  of  the  Federal  Constitu- 
tion, upholding  the  obligation  of  contracts. 
The  State  could  not  be  coerced  into  payment, 
and  matters  remained  unsettled  until  a  com- 
pn)mise  was  agreed  upon  between  the  State  and 
holders  of  the  bonds. 

Reagan,  re'gan,  John  Henninger,  American 
politician:  b.  Sevier  County,  Tenn.,  8  Oct.  1818; 
d.  Palestine,  Texas,  6  Mar.  1905.  At  21  he 
settled  in  Texas,  where  he  practised  law  and 
was  a  member  of  the  Texas  Legislature  in  1847. 
In  1856  he  was  elected  judge  of  the  district 
court,  but  resigned  the  next  year  to  go  to  Con- 
gress, of  which  he  remained  a  member  until  1861. 
During  the  Civil  War  he  served  as  postmaster- 
general  of  the  Confederate  States,  and  acting 
secretary  of  the  Confederate  Treasury.  He  was 
a  member  of  the  Texas  Constitutional  Conven- 
tion 1875,  member  of  the  Congress  1875-97, 
United  States  Senator  1887-91,  and  afterward 
chairman  of  the  Texas  State  Railroad  Commis- 
sion. He  introduced  the  *  Reagan  Inter-State 
Commerce  Bill,*  on  which  the  present  inter- 
state commerce  legislation  is  based. 

Real,  re'al,  a  Spanish  coin,  the  old  unit  of 
\-alue  in  Spain.  By  the  monetary  law  of  June 
1864,  the  silver  real  was  made  to  weigh  1.298 
grams,  .81  fine,  and  equivalent  to  4}  cents.  It 
has  varied  in  value  from  4 J  to  10  cents. 

Real  Presence,  the  doctrine  of  the  actual 
presence  of  the  Ix'dy  and  blood  of  Christ  in  the 
Eucharist.  See  Consubstantiation;  Eucha- 
rist; Mass:  Transubstantiation. 

Real  Variable,  Theory  of  Functions  of  the;  a 
mathematical  science.  A  variable  is  a  symbol 
(such  as  «  or  y  or  'time*  or  'temperature*) 
which  stands  for  any  member  of  a  cla.ss  of 
things.  A  particular  member  of  the  class  is 
called  a  'value*  -of  the  variable  which  is  said 
to  'take  on*  its  values.  One  variable,  y.  is 
said  to  be  a  single-valued  function  of  another 
variable,  x,  if  to  every  value  of  x  there  corre- 
sponds one  and  only  one  value  of  y.  This  is 
the  case,  for  example,  if  x  stands  for  any  number 
and  y—x''.  It  is  customary  to  express  such  a 
relation  between  y  and  x  by  the  equation  y  =f(x) ; 
X  is  called  the  independent  and  y  the  dependent 
variable.  If  the  restriction  that  only  one  value 
of  y  shall  correspond  to  each  value  of  x  is  re- 
moved, y  is  called  a  multiple-valued  function 
of  X.  Unless  otherwise  provided,  the  word 
function  in  the  following  pages  shall  mean 
single- valued  function. 

While  the  notions  of  variable  and  function  as 
thus  defined  apply  to  any  class  of  objects  what- 
ever, they  are  usually  thought  of  only  in  connec- 
tion with  classes  of  numbers.  In  fact  the  phrase 
Theory  of  Functions  is  at  present  understood  by 
mathematicians  to  mean  either  the  theory  of  func- 
tions of  a  complex  variable  (c.f.)  or  the  theory  of 
functions  of  a  real  variable.  In  a  certain  abstract 
sense,  the  theory  of  the  complex  variable  might 
be  supposed  to  include  the  theory  of  the  real 
variable,  since  all  values  of  the  real  variable  x, 
are  included  as  special  values  («,  —  o)  of  the  com- 
plex variable  x^+x^y/  —  t.  As  matter  of  fact, 
however,  the  theory  of  functions  of  a  complex 
variable  has  yet  concerned  itself  but  little  ejL> 
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oept  with  analytic  functions,  i.e.,  those  fimctions 
woich  may  be  thought  of  as  defined  by  a  power- 
series  together  with  its  continuations.  This 
theory  therefore  leaves  untouched  the  widest 
class  of  fimctions  of  the  real  variable.  On  the 
other  hand,  since  the  theory  of  functions  of  a 
complex  variable  gives  a  broader  and  hence 
more  unified  theory  of  analytic  functions  than 
3an  be  furnished  by  the  real  function  theory, 
these  functions  are  not  ordinarily  given  special 
attention  in  the  latter  theory.  For  a  discussion 
of  algebraic  functions  the  reader  is  referred  to 
the  article  on  Algebra;  for  transcendental  func- 
tions, i.e.,  functions  which  are  not  algebraic, 
see  Trigonometry,  Harmonic  Analysis, 
Differential  Equations,  Series    etc. 

The  theory  of  fimctions  of  a  real  variable  is  a 
product  of  the  critical  tendency  of  mathematics 
m  the  latter  half  of  the  nineteenth  century.  It 
has  jrielded  comf)aratively  few  new  theorems 
about  the  functions  hitherto  studied  in  applied 
mathematics,  and  has  therefore  had  less  in- 
fluence on  these  sciences  than  has  the  complex 
variable  theory.  Its  main  business  has  been 
the  restatement  in  rigorous  form  and  with 
proper  limitation  of  generality,  the  brilliant 
though  sometimes  inexact  theorems  won  by 
the  earlier  students  of  infinitesimal  calculus. 
For  example,  the  studv  of  vibrating  strings,  mem- 
branes, etc.,  and  of  the  conduction  of  heat  led 
to  the  celebrated  trigonometric  series  of  J.  B.  J. 
Fourier  (.q.v.),  which  was  at  first  incorrectly 
supposed  to  furnish  a  method  of  representing 
an  arbitrary  function.  The  reconsideration  of 
this  series  and  the  attempt  to  determine  exactly 
what  functions  are  expansible  by  trigonometric 
series  has  led  to  many  of  the  most  abstruse 
theorems  about  point-sets.  The  theory  of 
point-sets  (Punktmengen,  <  Assemblages  of 
Points';  see  article  Assemblages,  General 
Theory  of),  it  should  be  remarked  in  explana- 
tion of  the  proportionately  large  space  allotted 
to  it  below,  is  the  most  characteristic  feature  of 
real  function  theory. 

The  Real  Variable. — The  real  numbers  are, 
first,  the  whole  numbers  positive  and  negative; 
second,  the  rational  fractions  of  the  form  m/n 
where  m  and  n  are  whole  numbers,  and,  third, 
the  irrational  numbers  such  as  's/T  and  n.  On 
this  subject,  see  the  articles  on  Arithmetic 
and  Algebra,  and  the  Bibliography'  at  the  end 
of  this  sketch.  (Reference  numbers  such  as  that 
on  the  word  Bibliography  correspond  to  the 
numbers  attached  to  works  in  the  Bibliography.) 

The  totality  of  real  numbers  is  a  field  (Korper) , 
i.e.,  a  set  of  elements  upon  which  can  be  per- 
formed the  operations  of  addition  and  multipli- 
cation, according  to  the  well-known  rules.' 
We  suppose  also  known  the  derived  operations  of 
subtraction,  division,  and  raising  to  a  power. 
A  special  symbol  is  used  to  distinguish  the 
numerical  from  the  algebraic  value  of  a  number: 
if  X  is  positive,  \x\  =x,  if  x  is  negative,  —  |:r|  =x 
The  relation  of  geater  and  less  is  ind'cated  by 
the  symbols  <,  >;  a>b  means  o  is  greater 
than  0,  a  < 6  means  a  is  less  than  b.  Considerable 
attention  has  been  given  to  the  problem  of 
stating  explicitly  the  hj-potheses  of  the  real 
number  system.  We  state  here  only  that  one  the 
discussion  of  which  has  had  the  most  far-reaching 
consec}uences. 

Principle  of  Continuity. — If  [x]  i.  any  set  of 
real  numbers  all  less  than  a  certain  number,  b, 
then   there   is   a  number,    *,    such   that   every 


number  of_[»]  is  less  than  or  equal  to  r,  and 
such  that  X  is  the  smallest  number  of  which  this 

is  true.  In_other  words,  *=«  for  every  x  of  [il, 
and  if  a<x,  there  is  a  number  x'  oi  [x]  such 
that  aKx". 

Any  number,  such  as  6  in  the  statement  above, 
which  is  larger  than  every  number  of  a  set  [x] 
is  called  an  upper  bound  of  [xl;  a  number  smaller 
than  every  number  of  a  set  [x]  is  called  a  lower 
bound  of  [x].  In  this  language  the  principle 
of  continuity  says  that  every  set  having  any 
upper  bound  has  a  least  upper  bound.  It 
follows  immediately  that  every  set  having  a 
lower  bound  has  a  greatest  lower  bound.  The 
greatest  lower  bound  or  least  upper  bound  of  a 
set  may  or  may  not  belong  to  the  set.  Thus, 
zero  is  the  greatest  lower  bound  of  the  set  of 
all  positive  numbers  but  does  not  belong  to  it; 
on  the  other  hand,  zero  is  the  least  upper  bound 
and  does  belong  to  the  set  of  all  real  numbers 
which  are  not  positive. 

A  very  large  proportion  of  the  advances  in 
critical  sharpness  of  the  modem  analysts  over 
those  of  the  seventeenth  and  eighteenth  cen- 
turies is  due  to  the  recognition  of  places  where 
the  earlier  analysts  had  unconsciously  assumed, 
or  had  neglected  to  apply,  the  principle  of  con- 
tinuity. The  form  in  which  this  po.stulate  is 
here  stated  is  due  to  K.  Weierstrass  '•  '.  Other 
forms  have  been  given  by  R.  Dedekind  '  and 
G.  Cantor*.  Indeed,  the  theory  of  continuity 
and  irrational  numbers  is  due  about  equally 
to  these  three  great  Germans. 

Segment,  Interval,  Limit  Point.  —  By  the 
method  of  analytic  geomerty  {q.v.)  there  is 
a  correspondence  between  the  totality  of  real 
numbers  and  the  points  of  a  Une;  likewise  be- 
tween the  set  of  all  pairs  of  numbers  {x,  y)  and 
the  points  of  a  plane,  the  pair  {x,  y)  correspond- 
ing to  the  point  of  which  x  and  y  are  the  coordi- 
nates. On  account  of  this  correspondence,  it 
is  customary  to  use  geometrical  language  in  the 
theory  of  real  functions;  thus,  the  word  point 
is  used  interchangeably  witn  the  word  number. 
A  linear  segment  is  the  set  of  all  numbers  x, 
a<«<6,  or  the  set  of  all  points  between  a  and  6; 
a  planar  segment  is  the  interior  of  a  parallelo- 
gram with  sides  parallel  to  the  coordinate  axes, 
or  the  set  of  all  number-pairs  {x,  y),  a<x<b, 
c<y<d.  The  word  interval  is  used  for  a  seg- 
ment plus  its  boundaries,  i.e.,  <  is  replaced  by 

^  in  the  definition  just  given.  A  .segment, 
linear  or  planar  as  the  case  may  be,  including 
a  point,  is  called  a  neighborhood  of  the  point. 

Among  the  most  important  consequences  of 
the  principle  of  continuity  is  the  following  theo- 
rem which  was  first  stated  in  a  slightly  different 
form  by  E.  Borel  "  in  1895.  Since  its  method 
is  essentially  involved  in  the  proof  of  the  th&orem 
of  uniform  continuity  (see  below)  given  by 
E.  Heine'  in  1871,  it  is  usually  called  (after 
A.  Schoenflies')  the  Heine-Borel  theorem: 
Every  set  of  segments  [a]  such  that  every  point 
of  an  interval,  i.  is  an  interior  point  of  at  least 
one  a,  has  a  finite  subset  a,,  a„  .  .  .  ,  an,  such  that 
every  point  of  i  is  an  interior  point  of  at  least 
one  o,  (fe  =  I,  2,  .  .  .  ,  »). * 

We  shall  prove  this  theorem  only  for  the 
linear  case,  the  proof  of  the  planar  case  being 
quite  analogous.  Let  the  end  points  of  the 
interval  t  be  a  and  b,  a<b.  Let  [b']  be  a  set 
including  every  point,  i/.  of  i  such  that  the 
interval  ah'  is  contained  in  a  finite  number  of 


Digitized  by 


Google 


REAL    VARIABLE 


segments  of  [a].  There  is  at  least  one  b';  for 
one  of  the  end  pmints  of  any  segment  of  [<j] 
which  includes  a  is  evidently  a  point  of  [6']. 
By  the  principle  of  continuity,  the  set  of  all 

points,  [fc'J,  has  a  least  upper  bound  B,  B=b. 
Wo  shall  prove  that  B  is  a  point  of  [b']  and  that 

Let  a"b",  a"  <b" ,  be  a  segment  of  [a]  includ- 
ing B.  Since  B  is  the  least  upper  bound  of  \b'] 
there  is  a  point  of  {6'],  6/  between  a"  and  B. 
But  if  (J,,  (Tj,  .  .  .  ,  Be  is  the  finite  set  of  segments 
including  all  points  of  the  interval  aft,',  this  set 
tojiether  with  a"b"  will  include  B,  which  proves 
that  S  is  a  point  of  [b'].  Moreover,  if  B<b, 
the  set  (;,,<jj,  .  .  .  ,  a,  together  with  a"b"  would 
include  every  point  of  an  interval  ac,  c  being 
a  point  between  B  and  6".  c  would  therefore 
be  a  point  of  [6']  contrary  to  the  hypothesis 
that  B  is  an  upper  bound  of  [6'].  Hence  B  =6 
and  the  Heine-Borel  theorem  is  proved. 

A  point  a  in  every  neighborhood  of  which 
there  are  points,  distinct  from  a,  of  a  set  [x] 
is  a  limit  point  of  [x];  a  either  may  or  may  not 
be  a  point  of  the  set  [x].  If  [x]  is  a  linear  set, 
a  is  either  the  greatest  lower  bound  of  the  num- 
bers of  [x]  greater  than  it  or  the  least  upper 
bound  of  the  numbers  of  [x]  smaller  than  it.  A 
linear  point -set  without  an  upper  bound  is  said 
to  have  the  limit  point  +«i  and  one  without  a 
lower  bound  to  have  the  limit  point  —  oo .  The 
following  theorem  of  Weierstrass  is  a  simple 
corollary  of  the  llcine-Borel  theorem. 

"Every  infinite  set  of  points  lying  on  an  in- 
terval has  at  least  one  limit  point. »  If  it  had 
no  limit  point,  then  about  every  point  of  i  there 
would  be  a  segment  including  not  more  than 
one  point  of  [x\.  This  set  of  segments,  by  the 
Heinc-Borel  theorem,  would  have  a  finite  subset 
including  all  the  points  of  i.  But  each  interval 
of  the  subset  not  containing  more  than  one 
point  of  [x],  [x]  could  contain  at  most  a  finite 
number  of  points,  contrary  to  hvpothesis. 

If  [;<:)  is  a  linear  point-set,  and  if  we  allow  +  « 
and  —30  to  figure  as  limit  points,  the  theorem 
may,  of  course,  be  modified  to  read:  every  infinite 
linear  point-set  has  at  least  one    limit  point. 

Theory  of  Linear  Point-sets.  —  The  set  <.  f 
limit  points  of  a  set  [x}  is  called  the  first  derived 
set  of  [x\.  The  first  derived  set  of  the  first 
derived  set  is  the  second  derived  set.  etc.  The 
theory  of  successive  derived  sets  has  been  highly 
developed  by  the  aid  of  the  transfinite  numbers 
of  Cantor  *  (see  Assemblages).  A  set  which  in- 
cludes its  first  derived  set  is  said  to  be  closed 
(abgeschlosseite) .  A  set  included  in  its  derived 
set  is  (lense  in  itself  {insichdicht) .  A  set  which 
is  the  same  as  its  first  derived  sot,  i.e..  which 
is  both  closed  and  dense  in  itself,  is  said  to  be 
perfect.  An  example  of  a  set  closed  but  not 
dense  in    itself  is  furnished  by  the    number  o, 

together  with  the  numbers  —  (»  =  i,  ;,  3.  .  .  .). 

2" 

A  set  dense  in  itself  but  not  closed  is  the  set 

of  all  rational  numbers.     The  set  of  all  numbers 

is  an  example  of  a  perfect  set. 

A  set  whose  derived  set  is  the  set  of  all  real 

numbers    on    a    certain    interval    is    everywhere 

dense  (iibcralldichl)   on   this  interval.      Such  a 

set  has  a  point  between  every  two  points  of  the 

ir.i.virval.     A  set  which  is  everwhere -dense  on  no 

intf^rval    is    nowhere    dense.     The    first    of   the 

examples    above    is    a   nowhere-dense    set,    the 

sctwnd  and  third  are  everywhere-dense  sets. 


If  [x]  is  a  closed  set,  nowhere  dense  on  an 
interval  ab,  and  c  any  point  of  ab  not  in  [ac], 
then  there  is  a  segment,  including  c,  whose  end 
points  belong  to  [x],  but  which  contains  no  point 
of  [x].  Such  a  segment  is  called  a  point-free  seg- 
mentof[«].  Thus,  for  every  closed  set  [ar]  there  ex- 
ists one,  and  only  one,  set  of  point-free  segments. 
No  two  of  these  segments  overlap.  Therefore 
they  are  an  enumerable  (or  denumerable)  set 
(see  Assemblages),  namely,  there  can  be  only  a 

finite  number  of  length  ^ ,  a  finite  number 

of  length  = ,  and  in  general  only  a    finite 

number   of  length  >. .     The   set  [s]  of  end 

points  and  limit  points  of  end  points  of  the 
point-free  segments  is  evidently  a  closed  set 
and  is  identical  with  [x].  Since  the  set  of  point- 
free  segments  is  enumerable,  its  end  points  are 
enumerable  and  thus  the  nowhere-dense  closed 
set  is  the  derived  set  of  an  enumerable  set  of 
points.  A  consequence  of  this  which  we  do 
not  stop  to  prove  here  is  that  there  is  a  one-to- 
one  correspondence  between  the  continuum  and 
any  perfect  subset  of  itself;  the  argument  de- 
pends on  the  theory  of  point-free  segments  and 
the  fact  that  the  continuum  is  the  derived  set 
of  the  enumerable  set  of  all  rational  numbers.* 

The  notion,  length  of  an  internal,  finds  a 
generalization  in  the  content  of  a  point -set.  [x] 
being  any  set  of  points  on  an  interval  »',  let 
<7,,  <Tj,  .  .  .  ,  On  be  any  finite  set  of  intervals   of 

length    /,,  /, l„,    including   every   point    of 

[x].  Let  L=l,+l,+ .  .  .  +ln.  There  are,  of 
course,  an  infinity  of  numbers,  L.  Their  greatest 
lower  boimd  is  called  the  content  of  [.rj  and 
written  c[x].  If  [x]  is  a  closed  set  and  5  is  the 
sum  of  the  finite  or  infinite  series  obtained  by 
taking  the  lengths  of  the  point-free  segments 
in  the  order  of  their  magnitude,  we  have  f(r J  =• 
l  —  S,  where  /  is  the  length  of  the  inter\-a!  »". 
Thus  in  the  case  of  a  closed  set  [x]  and  its  com- 
plementary set  [J],  which  consists  of  all  points 
of  the  interval  not  points  of  [x],  we  have 
c[x]  +  c[x]=l.'  This,  however,  is  not  true  of  sets 
in  general.  For  example,  the  set  of  all  rational 
numbers  between  o  and  i  has  the  content  unity 
and  the  set  of  all  irrational  numbers  on  the 
same  interval  has  the  same  content.  The 
notion  of  length  is  therefore  extended  by  the 
definition  of  content,  only  to  closed  sets  and 
not  to  sets  in  general.  A  much  more  far-reach- 
ing generalization  of  length  has,  however,  been 
suggested  by  E.  Borel  "  and  carried  out  by 
H.  Lebesgue  "  in  connection  with  the  the<.>ry 
of  definite  integrals  (see  below). 

Functions  Defined  on  an  Interval. — On  account 
of  the  generality  of  the  definition,  practically 
no  theorems  are  known  which  apply  to  all  fimc- 
tions  on  a  given  interval.  One  of  the  most 
general  theorems  known  is  obtained  by  intro- 
ducing the  restriction  that  on  a  certain  inter- 
val, /(x)  shall  have  an  upper  bound.  By  this 
it  is  meant  that  there  shall  be  a  numlK-r,  B, 
such    that   for  every  *■  on   the    given   interval 

f(x)  "^B.  From  the  principle  of  continuity  it 
is  clear  that  a  function  having  an  upper  bound 
upon  an  interval,  «',  has  a  least  upper  Ixjund  Bg. 
and  by  aid  of  the  Heine-Borel  theorem,  it  is 
easily  proved  that  there  is  at  least  one  point,  ar„ 
on  the  interval,  such  that  for  every  interval  of  » 
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which  includes  x^,  B,  is  the  least  tipper  bound 
of  Kx).     This  is  a  theorem  of  Weierstrass. ' 

Another  broad  class  of  functions  is  that  of  the 
monotonic  ftuictions.'  A  function,  fix),  is 
monotonic  increasing  if  whenever  x,  <x,, 
f(x,)  </(*,);  it  is  monotonic  decreasing  if  when- 
ever X,  Kx,,  /(*,)  >  f(x,).  In  the  case  of  a  mono- 
tonic function,  f(x),  not  only  is  there  a  single 
value  of  y=f(x)  for  every  value  of  x,  but  for 
every  value  of  y  tak-cn  on  by  f(x)  there  is  one 
and  only  one  value  of  x.  In  this  case  it  is  the 
custom  to  write  x=f-*(y)  and  to  call  f~'iy) 
the  inverse  function  oi  j(x).  Thus  every  mono- 
tonic function,  f(,x),  has  a  single  valued  inverse 
which,  however,  is  not  necessarily  defined  for 
all  values  of  y. 

In  antithesis  to  the  monotonic  functions  stand 
oscillating  functions,  those  such  that  on  the 
interval  under  consideration  there  are  three 
values  of  the  independent  variable,  x,,  x^.  xj, 
X,  <x,.  x^<x,.  such  that  /(jr,)  </(>:j),  J(x.^)>f(,x,), 
or  i(x,)>j(x,),  /(:r,)</(*j"i.  There  exist  func- 
tions which  oscillate  on  eyery  interval;  indeed. 
a  function  may  oscillate  on  every  interval  and 
still  be  continuous  and  have  a  continuous  deriva- 
tive.' The  definition  of  continuity  is  given 
below  and  of  derivation  in  the  article  Cai.cllus. 
In  most  investigations  hitherto  the  functions 
considered  have  had  only  a  finite  number  of 
oscillations;  i.e.,  there  would  exist  a  finite  set 
of  points  such  that  on  the  inter\-als  between  suc- 
cessive points  the  function  would  not  oscillate. 
It  is  to  be  noted  that  a  non-oscillating  function 
is  not  necessarily  monotonic;  there  may  be 
intervals  upon  which  it  is  a  constant. 

The  word  oscillation  is  also  used  to  denote  a 
measure  of  the  total  amount  of  variation  of  a 
function  on  a  given  internal,  that  is,  the  differ- 
ence between  the  upper  and  lower  bounds  of 
f(.x).  This  is  a  satisfactory  measure  in  case  /(.r) 
is  monotonic.  In  other  cases,  especially  in  case 
of  functions  with  oscillation  on  every  inter- 
val, this  scheme  is  naturally  extended  as  fol- 
lows: Let  *,,  Xf,  x„  .  .  .  .  Xn-i  be  any  finite  set 
of  points  on  the  interval  ii6  in  the  order 
a<x^<.x.J<x, .  .  .  <xn-i<b.     Calling  a  =«■„  and 

6-*,.    we     have     hfix.) -f(x,-)))  =m -f(a). 

n 
But     i'|/(jr,)— /(x,-,)!  =i?    is,    except    for   non- 

oscillating  functions,  different   from  f(b) —f(a). 

For  every  finite   set   of  points  x,,  x, *n-i, 

there  is  a  value  of  R.  The  least  upper  bound,  V, 
of  the  set  of  all  possible  numbers,  H,  is  called 
the  variation  of  j(x)  on  the  interval  ab.  A 
function  for  which  V  is  finite  is  called  a  function 
of  limited  variation;  such  a  function  can  always 
be  expressed  as  the  difference  between  two 
monotonic  functions.  Functions  of  limited 
variation  were  first  defined  and  studied  by  C. 
Jordan  in  connection  with  the  theory  of  lengths 
of  curves. 

Theory  of  Limits.  —  Turning  from  the  de- 
scription OI  a  function  by  its  properties  on  an 
intcr\-al  to  a  consideration  of  its  appearance  in 
the  immediate  neighborhood  of  a  point,  we  are 
led  to  consider  the  notions  of  limits  and  of  con- 
tinuity. If  a  is  a  limit  point  of  a  set  of  points 
[x],  then  the  variable  x  is  said  to  approach  a  on 

the  set  [x].  In  case  all  the  values  of  x  are  ^a, 
the  approach  is  said  to  be  from  above,  and  in  the 
opposite  case,  from  below.  Let  j(x)  be  a  func- 
tion which   is  defined  and  bounded  on  an  in- 


terval ab,  a<b,  and  let  »,,«,,...  be  any  ^t  of 
points  of  ab  of  which  a  is  the  only  limit  pcint. 
Such  a  set  is,  for  example, 


a  +  - 


b-a 


a  +  - 


a-l-- 


The  points  whose  coordinates  are  («,,/(*,)), 
(*j, /(jr,)),  etc.,  in  the  graphical  representation 
of  /(.v)  are  a  bounded  set  in  the  plane,  and  there- 
fore have  at  least  one  limit  point.  The  x  coor- 
dinate of  this  point  cannot  be  other  than  a, 
since  cverj'  other  x  coordinate  may  be  surrounded 
by  a  segment  including  at  most  one  point   of 

the  set,  .r,,  jr, Call  the   y  coordinate   of 

this  point,  y^.  The  value  >•„  is  such  that  for 
every  pair  of  positive  numbers,  c  and  d,  there 
is  a  value  of  x>a,  such  that  \x—a\<3  and 
\f{x)  —y„\<e.  A  number,  y^,  satisfying  this 
condition  is  called  a  value  approached  by  j{x) 
aa  X  approaches  a  from  above.  If  in  every  in- 
ter\'al  ax  of  ab,  j(x)  is  without  an  upper  bound, 
j(x)  is  said  to  approach  the  value  +  oo  as  a; 
approaches  a  from  above;  if  f(x)  is  without  a 
lower  bound  in  every  interval  ax,  f(,x)  approaches 
—  00 .  Thus  we  have  the  highly  important  theo- 
rem that  as  x  approaches  any  finite  value  from 
above  (and  by  parity  of  reasoning,  from  below) 
/(*)  approaches  at  least  one  value,  finite  or  in- 
finite. 

A  finite  value  approached  by  f(x)  as  x  ap- 
proaches -t- 00  is  a  number,  y„,  such  that  for 
every  pair  of  positive  numbers,  <  and  d,  there 
is  a  value  of  x  such  that  x>d  and  \f(x)  —y^l < i. 
f(x)  approaches  +m  as  x  approaches  -I-  tc  if, 
for  every  t  and  9,  there  is  a  value  of  x  such  that 
x>d  and  f{x)  >  t.  The  definition  of  approach 
to  —00  is  analogous.  In  the  case  where  x 
approaches  a  finite  value,  *■,,  from  above  or 
below  or  from  both  sides,  f{x)  approaches  y, 
if  for  every  pair  of  positive  numbers,  t  and  ^, 
there  is  a  value  of  x  (x^x^) ,  such  that  Ix  —x„\  <  a 
and  \f(x)-f{x„)\<t.  The  theorem  of  the  last 
paragraph  now  extends  to  all  cases:  if  x  ap- 
proaches any  value  finite  or  infinite,  f(.x)  ap- 
proaches at  least  one  value,  finite  or  infinite. 

If  f(x)  approaches  only  one  value  as  x  ap- 
proaches a,  the  value  approached  is  said  to  1  e 
the  limit  of  f(,x)  (or  limiting  value  of  f(x))  as  x 
approaches  a,  and  is  indicated  by  the  sym- 
bol L  f(x)  or  simply  Lf{x).     If  L(Jx)  =/(a)  the 

«  =  o 
function  f(x)  is  said  to  be  continuous  at  the 
point  X  =a.  A  necessary  and  sufficient  condi- 
tion for  the  existence  of  the  equality  Lf{x)  =6 
is  the  following:  for  every  «>o  there  exists  a 
8,>o,  such  that  for  every  x±a  for  which 
|x  — a|<^,,  |/(^)— 6|<t.  This  condition,  which 
IS  frequently  taken  as  the  definition  of  a  limit,'.' 
has  to  be  appropriately  modified  in  the  cases 
where  a  and  b  are  replaced  by  +  oo  or  —  oo . 
The  following  is  a  necessary  and  sufficient  con- 
dition that  Lf{x)  shall  exist  and  be  finite:'.' 
for  every  e>o  there  exists  a  St>o.  such  that  for 
x'  and  x"  distinct  from  a  and  such  that  Ix"  ~a\  <  dt 
and  \x"  -<i\<3,.  \j(.r')  -f(.x")\  <  e. 

The  7)roof  of  these  necessary  and  sufficient 
conditions  and  also  of  the  following  theorems 
must  be  omitted  for  lack  of  space.  If  f,(x)  and 
f,/x)  approach  definite  limiting  values  as  x 
approaches  a,  then  f,(x)  +fJx),  f,(x)  -f,(x).  and 
f,(.x)  -/.(.r) approach /./,(:r)  +tf,{x),Lf,{x)  -Lf,(x), 
and  Lf,(x)-Lf.Jx)  respectively,  as  x  approaches 
o;  if  LlJx)^o.  then  f,(x)/f,<x)  approaches 
Lf,(x)/Lf.,(.x).     These  propositions  are  evidently 
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t^  De  thought  of  also  as  propositions  about  con- 
tinuous functions.  To  them  should  be  added 
the  statement  that  if  /,(«)  is  continuous  at 
x—a  and  f,(y)  is  continuoxis  at  y^fia),  then 
U(fi(x))  is  continuous  at  x=a.  Also,  if  f(x)  is 
continuous  at  a  point  x—a,  and  if  /(a)  is  positive, 
then  there  is  a  neighborhood  of  x—a  upon 
which  the  function  is  positive.' 

In  the  above  propositions  about  limits  it  is  not 
necessary  that  f(x)  be  defined  at  every  point 
of  an  interval.  Everything  we  have  said  about 
Lf(x)  remains  valid  when  x  takes  values  on  any 
set  of  which  a  is  a  limit  point.  Indeed,  in  one 
of  the  most  important  cases,  that  of  the  summa- 
tion of  series  (q.v.)  the  independent  variable 
takes  on  only  integral  values,  and  a  =  +  oo . 
For  the  following  theorems,  however,  we  assume 
that  f(x)  is  defined  at  every  point  of  an  interval. 

Continuous  Functions. — f(,x)  -is  continuous  on 
an  interval  ab  if  if,  is  continuous  at  every  poipt 
of  the  interval;  in  particular,  it  must  be  con- 
tinuous at  a  and  b.  One  of  the  most  famous 
propositions  of  real  ftmction  theory  states  the 
principle  of  uniform  continuity:'  if  e  is  any 
positive  number,  there  is  ad,>o,  such  that  on 
every  interval  of  ab  of  length  less  than  dt  the 
oscillation  of  f(x)  is  less  than  t.  Other  proposi- 
tions in  this  connection  are  that  a  continuous 
ftmction  has  a  finite  maximum  value  f(x,)  and 
a  finite  minimum  value  f(x^)  and  takes  on  all 
intermediate  values.*  An  important  corollary 
of  this  is  that  every  algebraic  equation  of  odd 
degree  with  real  coefficients  has  one  real  root. 
If  a  function  is  monotonic  and  continuous,  it 
has  a  monotonic  and  continuous  inverse. 

If  /,(.t)  and  /j(.r)  arc  continuous  on  an  interval 
ab  and  if  /,(ar)  ^fjix)  on  a  set  everywhere  dense 
on  ab,  then  jtix)  —f^Cx)  at  every  point  of  the 
jnten'al  ab.  The  last  theorem  enables  us  to 
say  that  if  a  continuous  function  is  known  at 
every  point  of  an  everywhere  dense  subset  of  an 
interval,  it  is  known  on  the  whole  interval. 
Since  there  are  enumerable  everywhere  dense  sub- 
sets, a  continuous  function  is  thus  capable  of 
determination  by  an  enumerable  set  of  condi- 
tions. This  phenomenon  is  also  manifested  in 
the  theorem  that  any  continuous  function  may 
be  expressed  as  a  convergent  series  of  poly- 
nomials. Generalizations  of  this  theorem  to 
discontinuous  functions  have  been  obtained  by 
R.  Baire,"  the  next  class  of  fimctions  beyond 
the  continuous  being  those  discontinuous  func- 
tions which  are  representable  by  series  of  con- 
tinuous functions. 

The  class  of  continuous  functions  includes  as  a 
sul<class  the  differentiable  functions,  i.e.,  those 
continuous  functions  which  possess  at  every 
point  a  derivative  (see  Calculus).  The  exist- 
ence of  a  derivative,  which  amounts  to  the  con- 
dition thr';  the  graph  of  /(.r)  shall  possess  a  tan- 
gent, puts  a  limitation  on  the  manner  in  which  a 
(unction  may  oscillate.'  The  earlier  students  of 
calculus  assumed  that  every  continuous  func- 
tion may  be  differentiated,  in  fact,  several  proofs 
of  this  statement  were  offered.  Weierstrass ' 
was  the  first  to  give  an  example  of  a  function 
which  is  ever\'wherc  continuous  and  such  that 
for  r.o  interval  is  it  differentiable  at  everj-  point. 

A  subclass  of  the  differentiable  functions  is 
constituted  by  those  functions  for  which  the 
second,  third,  and  in  general  the  nth  derivatives 
exist.  For  such  a  function  a  forma!  expansion 
by  means  of  Taylor's  formula  (cf.  Series,  Cal- 
culus)   is    always    possible,    but    as    has   been 


shown  by  A.  Cauchy  and  A.  Pringsheiin.'  this 
series  need  not  always  converge  and,  ji  con- 
vergent, need  not  represent  the  function.  A 
fimction  which  may  be  represented  by  Taylor's 
series  is  called  analytic.  Necessary  and  suffi- 
cient conditions  for  the  expansibility  of  functions 
by  Taylor's  series  have  been  given  by  Prings- 
heim,  but  the  full  significance  of  the  existence  of 
all  the  derivatives  of  a  continuous  function  is 
still  to  be  determined. 

Another  outstanding  problem  in  connection 
with  continuous  functions  is  that  of  the  orders 
of  infinites  and  infinitesimals.  A  function  f{x) 
becomes  infinite  or  infinitesimal  at  a  point  if  it 
approaches  -(-oo,  — oo.oro.  If  f(x)  and  <f>(x) 
both  become  infinite  (or  infinitesimal)  at  the 
same  point,  a,  we  may  have  their  quotient  ap- 
proaching (i)  more  than  one  limit,  (2)  a  unique 
finite  Umit,  not  zero,  (3)  zero,  (4)  -f-00.  For 
the  first  case  no  extensive  theory  has  been  de- 
veloped. In  the  second  case  the  functions  are 
said  to  be  of  the  same  order;  in  the  third  case 
f(x)  has  an  infinity  of  lower  order  or  is  infini- 
tesimal of  higher  order  than  <f>(v) ;  in  the  fourth 
case  f(x)  has  an  infinity  of  higher  order  or  is 
infinitesimal  of  lower  order  than  ^x).  For  ana- 
lytic functions  the  notion  of  order  is  well  estab- 
lished, for  other  fimctions  not. 

Discontinuous  Functions. — A  function  may 
fail  to  be  continuous  at  a  point  in  several  ways. 
In  the  first  case,  Lf{x)  may  exist  but  be  different 
from  /(a).  In  this  case  the  discontinuity  is 
called  removable  (hebbare),  because  by  modify- 
ing the  value  of  f(a)  to  be  the  same  as  Lf{x) 
a  continuous  function  is  obtained.  If  Lf{x) 
fails  to  exist,  f{x)  may  still  approach  definite 
limits  from  above  and  from  below.  These 
limits  are  usually  indicated  by  f(a+o)  and 
f(a—o).  f(a)  may  coincide  with  either  of  them 
or  differ  from  both.  All  these  cases  are  referred 
to  as  discontinuities  of  the  first  kind.'  If 
f(a+o)  or  f(a  —  o)  fajls  to  exist,  that  is,  if  f{x) 
approaches  more  than  one  value  as  x  approaches 
a  Irom  the  right  or  from  the  left,  f(x)  is  said  to 
have  a  discontinuity  of  the  second  kind  at 
x—a.  For  this  to  occur,  /(*)  must  have  an 
infinity  of  oscillations  in  every  neighborhood  of 

x—a.  Such  a  function  is  sin/— lin  the  neigh- 
borhood of  *  —  o . 

It  is  easily  provable  that  there  is  a  finite  or 
infinite  greatest  value  approached  by  f(x)  cm 
either  side  of  x—a  and  likewise  a  finite  or  in- 
finite least  value  approached.  These  four  num- 
bers are  generally  denoted  by  f(a+o),  f(a  —  o), 
f{a+o),  ga-o).  The  differences  among  these 
four  numbers  and  f(a)  give  a  variety  of  ways  cf 
defining  a  measure  of  the  amount  of  discon- 
tinuity at  a  point.  For  example,  the  lower 
bound  of  the  oscillation  of  f{x)  on  ever>'  interval 
which  includes  x—a  is  the  difference  between 
the  greatest  and  the  least  of  these  five  numbeis 
and  is  called  the  oscillation  of  /(*)  at  x  —a. 

In  classifying  discontinuous  tunctions  ac- 
cording to  the  distribution  of  the  points  of 
discontinuity  over  an  inter\-al  there  are  two 
cases  of  which  other  cases  are  compounds.  On 
the  one  hand,  are  the  totally  discontinuous 
functions,  i.e.,  functions  discontinuous  at  everv 
point,  such,  for  example,  as  the  function  which 
IS  +t  if  X  is  a  rational  number  and  —  i  if  *  is  aa 
irrational  number.  On  the  other  hand,  every 
interval  may  contain  a  point  where  /(*)  is  coa- 
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aniious;  such  a  function  is  called  point-wise 
discontinuous,  though  there  is  some  divergence 
of  usage  in  this  particular.'  A  point- wise  dis- 
continuous function  has  the,  property  that  the 
points  where  the  oscillation  ts  greater  than  any 
fixiHl  positive  number,  «,  constitute  a  nowhere- 
dense  cl'^sed    set.     On  considering   an    infinite 

sequence,   «,  — ,   — ,  .  .  .  of  such  numbers,  it   is 

2      4 
evident  that  the  set  of  points  of  discontinuity 
of  a    point-wise   discontmuous    function   is   an 
enumerable  set  of  nowhere-dense  closed  sets. 

The  theory  of  discontiuous  functions  has 
received  perhaps  its  main  impetus  from  the 
study  of  definite  integrals  (see  Calculus).  It 
is  easily  seen  by  aid  oi  the  principle  of  uniform 
continuity  that  every  continuous  function  is 
integrable  and  it  is  also  evident  that  a  totally 
discontinuous  function  is  not  integrable.  Rie- 
mann  proved  that  a  necessary  and  sufficient 
condition  -for  the  integrability  of  a  discontinuous 
function  is  that  the  set  of  points  at  which  the 
oscillation  of  f(x)  is  greater  than  any  positive 
number  shall  be  ot  content  zero.*  Thus  an  in- 
tegrable function  is  continuous  or  so  point-wise 
discontinuous  that  the  set  of  points  of  discon- 
tinuity is  an  enumerable  set  of  sets  of  content 
zero. 

The  content  of  a  point-set  is  the  definite  in 
tegral  of  a  function  which  is  equal  to  unity  for 
all  points  of  the  set  and  to  zero  for  all  other 
points.  Corresponding  to  the  Borel-Lebcsgue 
generalization  of  content  is  a  generalization  of 
the  definite  integral,  due  to  Lebesgue,"  which 
extends  the  notion  to  a  very  broad  class  of 
functions.  This  generalization  has  been  guided 
largely  by  the  aim  to  state  the  definitions  of 
dif^rentiation  and  integration  in  such  a  way 
that  they  shall  be  inverse  operations.  Accord- 
ing to  the  usual  definitions  (see  Calculus)  this 
is  true  for  a  limited  class  of  functions,  but  there 
exist,  on  the  one  hand,  functions  whose  integrals 
cannot  be  differentiated,  and,  on  the  other  hand, 
functions  whose  derivatives  cannot  be  inte- 
grated. The  only  effective  generalization  of  the 
derivative  that  has  been  suggested  in  this  con- 
nection is  the  substitution  for  the  regular  limit 
of  [/(*)  — /(«i)]/[«— «i],  one  of  the  upper  and 
lower  bounds  of  the  values  approached  by  it 
as  X  approaches  x,  from  above  or  below. 

Attempts  to  generalize  the  limiting  process  in 
various  directions  are  characteristic  of  the 
present  tendencies  in  analysis.  The  principal 
results  so  far  have  been  obtained  in  connection 
with  infinite  divergent  series  by  Cesaro,  Mittag- 
Leffler,  Borel,"  and  others.  Another  class  of 
problems  is  the  solution  of  functional  equations, 
ror  example,  it  is  known  that  among  continuous 
functions,  if  f(.x +y)  ~f(x) +f(y) ,  then  fix)" 
ax+b.  But  is  this  true  if  the  restriction  of 
continuity  be  removed? 

Functions  of  More  than  One  Variable. — The 
above  account  has  dealt  entirely  with  functions 
ot  one  variable.  A  single-valued  function  of 
several  variables,  f{x^  «•,...  Xn)  is  a  variable  y 
such  that  to  every  set  of  values  (x,,  x^,  .  .  ,  ,  Xn) 
there  corresponds  one,  and  only  one,  value  of  y. 
The  theory  of  such  functions  differs  from  that 
which  wc  have  been  considering  mainly  in  that 
the  point-sets  involved  are  no  longer  linear,  but, 
rather,  n  dimensional.  The  approach  to  a  point 
in  a  limiting  process  may  now  take  place  not 
coly  frorn  two  sides  but  by  an  infinity  of  paths. 
In  grasping  this  situation,  the  principal  idea  so 
far  advanced  is   that  of  imiform  convergence 


(cf.  Series).  But  on  this  subject  the  reader  ui 
referred  to  the  treatises  cited  below. 
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Associate  in  Mathematics,  University  of  Chicago, 

Realf,  raif,  Richard,  Anglo-American  poet: 
b.  Framfield,  Sussex,  14  June  1834;  d.  Oakland, 
Cal.,  28  Oct.  1878.  He  published  a  volume  of 
verse,  < Guesses  at  the  Beautiful,*  when  18;  came 
to  the  United  States  in  1854,  settling  in  Kansas, 
and.  becoming  a  follower  of  John  Brown,  en- 
listed in  the  Union  army  in  1862,  and  wrote 
some  of  his  best  poetry  in  the  field.  Among  his 
best-known  poems  are  <My  Slain*  and  'Indirec- 
tion. *  A  collection  of  his  poems  was  edited  by 
R.  J.  Hinton  (1899). 

Realg^,  a  gorgeous,  aurora-red  mineral, 
found  massive  and  in  transparent  or  translucent, 
monoclinic  crystals  of  short  prismatic  habit. 
Its  lustre  is  resinous,  hardness  1.5  to  2; 
streak  orange-red.  Analysis  shows  that  it  con- 
tains sulphur  29.9,  arsenic  70.1,  yielding  the 
formtda  AsS  or  arsenic  monosulphide,  though 
it  is  usually  regarded  as  arsenic  disulphide, 
AsjSj.  Upon  exposure  to  light  it  soon  disin- 
tegrates, changing  to  a  pulverulent,  orange- 
yellow  orpiment  (As,Sj)  and  white  arsenoUte 
(AsjOj).  Several  locahties  in  Hungary  and 
neighboring  countries  are  of  cqmmerical  as  well 
as  mineralogical  importance.  It  has  recently 
been  discovered  in  Macedonia,  at  Mercur  in 
Utah,  and  massive,  in  enormous  deposts,  in 
the  State  of  Wr.Fhin'i'trn.  Its  previous  rarity 
precluded    its    use    in   the  mantifacture  of  ai> 
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senious  oxide,  for  which  purpose  it  is  now  ex- 
tensively mined  in  Washington.  Artificial  real- 
gar, known  as  "red  orpiment*  or  "ruby  sulphur,* 
when  mixed  with  nitre  forms  "white.  Indian 
firc.» 

Realism,  (i)  a  term  used  in  two  funda- 
mentally different  senses  in  the  history  of  phi- 
losophy, (o)  During  the  period  of  Scholasticism 
(q.v.),  realism  denotes  the  doctrine  that  uni- 
versals  have  in  some  sense  an  existence  which 
is  independent  of  the  particular  things  that  ap- 
pear to  the  senses.  This  theory  is  derived  from 
Plato's  doctrine  of  ideas,  and  goes  back  ulti- 
mately to  the  Socratic  view  that  only  through 
the  concept,  or  universal  idea,  is  it  possible  to 
obtain  real  knowledge.  Plato,  developing  this 
position,  maintained  tba;  the  universals,  as  ideas, 
exist  apart  from  the  world  of  sensible  appear- 
aiKes,  and  form  the  true  and  abiding  reality, 
while  the  latter  is  merely  the  world  of  imperfect 
copies,  the  transitory  and  inadequate  represen- 
tations of  this  true  world  of  supersensible  exist- 
ence.. In  spite  of  the  differences  in  name,  then, 
and  the  necessary  difference  of  interest  in  the 
problem  due  to  the  special  intellectual  outlook  of 
the  times,  mediaeval  realism  in  its  earlier  and  ex- 
treme form  is  identical  in  standpoint  with  Pla- 
tonic Idealism.  The  later  mediaeval  realists,  under 
the  criticism  of  nominalism  (q.v.), modified  the 
extreme  view  that  universals  exist  apart  from 
things,  in  the  same  direction  in  which  Aristotle 
modified  Plato's  doctrine  of  the  separate  exist- 
ence of  ideas.  That  is,  instead  of  defending  the 
extreme  proposition  that  universals  exist  prior 
to  and  independent  of  things  (universalia  ante 
rem),  they  maintained  with  Aristotle  that  it  is 
the  universal,  the  type  or  form,  that  constitutes 
the  particular  an  individual  thing,  and  that  the 
two  are  therefore  always  found  together 
(universalia  in  rebus).  The  whole  problem 
of  the  relation  of  the  universal  and  the  par- 
ticular, as  it  presented  itself  to  the  Scholastic 
mind,  received  its  most  adequate  statement 
and  solution  at  the  hands  of  Thomas  Aquinas. 
He  pointed  out  that  there  is  a  sense  in  which 
all  of  the  formulas  that  had  been  proposed  by 
realists  and  nominalists  alike  are  true  and 
justifiable.  We  may  say  that  the  universal  is 
prior  to  the  thing  and  independent  of  it,  inas- 
much as  we  must  suppose  that  the  idea  as  a  uni- 
versal, existed  in  the  mind  of  God  before  par- 
ticular things  were  created ;  and  in  this  sense  we 
may  therefore  accept  the  statement  universalia 
ante  rem.  But  it  is  the  presence  of  universals  that 
gives  to  particulars  their  reality,  and  it  is 
through  their  presence  in  things  that  they  are 
known  to  us;  therefore  the  formula  universalia 
in  rebus  is  justified.  Furthermore,  it  is  the 
particular,  not  the  universal,  that  is  first  known 
to  us.  So  that  from  the  standpoint  of  our 
knowledge,  we  may  admit  the  nominalistic  pro- 
position universalia  post  rem. 

(b)  In  modern  philosophy,  realism  has  an  en- 
tirely different  meaning,  and  is  directly  opposed 
to  idealism  (q.v.).  Realism  in  modern  systems 
assumes  many  forms,  just  as  idealism  does,  and 
the  two  views  approximate  to  each  other  in  so- 
called  doctrines  ^f  ideal-realism.  But  yet  the 
fundamental  distinction  between  these  two  types 
of  thought  remains,  and  may  be  definitely  stated 
as  follows.  Realism  maintains  that  the  universe 
is  composed  of  a  larger  or  smaller  number  of 


"reals"  that  exist  in  and  for  themselves,  inde- 
pendently of  any  relation  to  mind.  Its  main 
historical  contention  has  been  in  opposition  to 
any  theory  that  would  reduce  the  world  to  a  sys- 
tem of  ideas.  Usually  the  argument  of  the 
realists  has  been  directed  against  the  type  of 
idealism  that  attempts  to  interpret  reality  in 
terms  of  the  consciousness  of  finite  individuals. 
But  it  also  maintains  that  real  things  possess  a 
being  outside  and  in  a  real  sense  independent  of 
the  absolute  experience  of  God.  We  may  grant, 
the  realist  would  argue,  that  God  knows  all 
things,  yet  these  things  are  not  merely  his  ideas, 
but  possess  a  reality  and  independence  of  their 
own.  These  real  things  are  variously  conceived  in 
the  different  systems.  In  the  Scottish  Philosophy 
(founded  by  Thomas  Reid  1710-96),  we  have 
the  doctrine  of  "Natural  Realism.*  That  is, 
things  are  regarded  as  real  just  as  they  are  given 
through  immediate  perception.  In  knowing,  the 
mind  deals  directly  with  independent  real  things. 
This  reality  is  guaranteed  by  "Gammon  Sense.' 
or  the  fundamental  intuitions  of  mankind.  By 
Kant,  on  the  contrary,  the  world  of  perceptive 
experience  is  regarded  as  merely  a  phenomenon 
of  consciousness.  There  remains  for  Kant,  how- 
ever, a  world  of  things-in-themselves  beyond  ex- 
perience which  can  never  be  known,  but  which 
we  are  necessarily  obliged  to  think  as  the  basis 
of  the  phenomenal  world.  As  completely  un- 
known and  unknowable,  this  world  of  ultimate 
reality  is  incapable  of  any  description  or  theoret- 
ical treatment  whatever.  Herbert  Spencer,  who 
speaks  of  his  view  as  "Transfigured  Realism,* 
occupies  fundamentally  the  same  position  as 
Kant.  Herbart  (1776-1841),  while  agreeing  with 
Kant  that  the  world  of  sense  experience  is  phe- 
nomenal and  exists  only  for  a  knowing  con- 
sciousness, still  holds  that  it  is  possible  to  define 
and  determine  by  means  of  metaphysical  investi- 
gation the  nature  of  reality  in  itself.  He  there- 
fore postulates  the  existence  of  a  plurality  of 
absolute  "Reals*  (Reale),  each  of  which  is  sim- 
ple and  unchangeable,  and  between  which  rela- 
tions obtain  which  give  rise  to  the  phenomenal 
order  of  experience.  Leibnitz  (1646-1715)  in 
his  doctrine  of  Monads,  Fechner  (1801-87),  and 
Lotze  (1817-81),  regard  the  ultimate  of  nature 
of  reality  to  be  a  system  of  psychical  forms  of 
existence  or  souls. 

(2)  In  the  Fine  Arts  and  in  Literature,  Real- 
ism is  opposed  to  Idealism.  In  general,  it  may  be 
said  that  realism  insists  on  correspondence  with 
nature,  on  representing  things  as  they  are  actually 
found  in  experience,  while  idealism  tends  toward 
an  imaginative  treatment  which  does  not  limit 
itself  to  reality  as  actually  known.  These  two 
methods  of  treatment  can  never  be  absolutely 
exclusive  of  each  other.  In  the  work  of  any 
given  individual  one  element  or  the  other  may 
be  most  prominent,  but  both  must  be  present  if 
the  picture  or  statue  or  writing  is  to  rank  as  an 
artistic  production.  Both  in  the  choice  of  subject 
and  in  the  details  of  his  treatment  the  realistic 
artist  idealizes :  that  is,  he  interprets  the  actual 
by  isolating  it  from  the  context  or  environment 
in  which  it  appears,  and  which  serves  to  some  ex- 
tent to  hide  its  true  significance,  and  secondly, 
he  also  idealizes  by  representing  in  his  treat- 
ment what  is  universal  and  essential,  omitting 
certain  things  and  selecting  others  with  this  end 
in  view.    On  the  other  hand,  the  idealist  who 
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•bodies  forth  the  forms  of  things  unseen,*  or 
sings  of  "a  light  that  never  was  on  sea  or  land,' 
must  nevertheless  be  *true  to  nature,"  in  the  sense 
that  his  imagination  must  work  in  accordance 
with  the  laws  of  reality.  Otherwise  the  result 
is  something  grotesque  and  fantastic.  We  do, 
however,  speak  of  the  work  of  any  particular 
individual  as  realistic  or  idealistic  according  as 
the  treatment  shows  more  prominently  one  tend- 
ency or  the  other.  There  are  three  ways  in 
which  these  different  tendencies,  or  attitudes  of 
mind,  are  shown  in  the  fine  arts  and  literature. 
In  the  choice  of  a  subject  matter,  the  realist 
selects  either  something  actually  existing,  some 
familiar  scene,  or  well  known  event,  or  at  least, 
if  he  does  not  make  an  exact  transcript  of  a 
particular  object  or  set  of  occurrences,  it  is  the 
concrete  individual  things  of  experience  with 
which  he  deals.  Idealism,  aiming  more  directly 
at  the  representation  of  what  is  universal  and 
typical,  constructs  for  itself  its  forms  and  mat- 
ter, choosing  to  express  itself  through  a  repre- 
sentation it  may  be,  of  angels,  Graces,  or  Ma- 
donnas, or  through  a  literary  portrayal  of  events 
and  occurrences  of  some  past  time  that  admits  of 
free  imaginative  treatment.  This  difference  in 
choice  of  subject  matter  also  carries  with  it 
important  variations  in  manner  of  portrayal.  As 
realism  aims  more  directly  than  idealism  at  cor- 
respondence with  nature,  it  is  clear  that  it  must 
emphasize  to  a  greater  extent  fulness  and  accu- 
racy of  detail.  But  there  is  also  a  difference  in  the 
kind  of  detail  that  is  chosen,  and  in  the  emphasis 
that  is  given  to  details  of  different  characters. 
As  it  is  the  object  of  realism  to  represent  its 
subject  matter  in  concrete,  individual  form,  the 
details  which  are  essential  to  produce  this  im- 
pression are  naturally  emphasized.  An  idealistic 
treatment,  on  the  other  hand,  seeking  to  repre- 
sent more  directly  the  universal  and  essential, 
necessarily  gives  an  entirely  different  value  to 
the  various  details,  omitting,  it  may  be,  much 
that  would  be  regarded  as  essential  in  the  school 
of  realism,  and  giving  a  prominent  place  to  what 
the  latter  might  keep  in  the  background.  It 
is  false  art  and  a  false  realism,  however,  that 
emphasizes  what  is  ugly,  unpleasant,  and  patho- 
logical in  such  a  way  as  to  make  these  the  most 
prominent  features  of  the  total  work.  This 
rialisme  has  rightly  been  held  to  be  characteristic 
of  a  decadent  art,  of  an  art  that  is  inevitably 
suicidal.  For  the  real,  which  it  is  the  business 
of  art  to  reveal  and  portray,  in  nature  and 
in  human  nature  alike,  is  the  universal,  the 
abiding,  and  hence  the  normal;  for  what  is 
diseased  and  monstrous  are  necessarily  particu- 
lar and  transient.  Art,  like  all  conscious  activ- 
ity, can  only  live  so  long  as  it  assumes  that 
what  is  rational  in  the  fullest  sense  must  be  real. 
Consult  for  Realism  in  Philosophy,  Windel- 
band,  *History  of  Philosophy,'  §23  (trans,  by 
J.  H.  Tufts)  ;  Maurice,  ■* Mediaeval  Philosophy* ; 
Lowe,  *Der  Kampf  zwischen  Nominalismus  und 
Realismus  im  Mittelalter'  ( 1876) ;  Hamilton, 
'Lectures  on  Metaphysics*  (1859) ;  Seth,  'Scot- 
tish Philosophy*  (1^5);  Spencer,  'First  Prin- 
ciples'; Ward,  article  'Hprbart'  in  'Ency. 
Brit.';  Lotze.  'Metaphysics';  Case,  'Physical 
Realism'  (1888):  McCosh,  'Realistic  Philos- 
ophy Defended'  (1887).  For  Realism  in  Esthet- 
ics, Symonds,  'Essays  Speculative  and  Sug- 
^stive' ;  La  Farge,  'Considerations on  Painting,' 


chaps,  ii.-iv.;  W.  Knight,  'Idealism  and  Ex- 
perience in  Art,  Literature  and  Life'  (in 
'Essays  in  Philosophy,'  i8go)  ;  David  Sauva- 
gest,  'Le  realisme  et  le  naturalisme  dans  la  Ht- 
terature  et  dans  I'art'  (1890)  ;  P.  Mahnn,  <G. 
Hauptmann  und  der  modeme  Realismus'  (1894). 
J.  E.  Creighton, 
Professor  of  Philosophy,  Cornell  University. 
Realschulen,  ra-al'shoo-len,  a  class  of  in- 
stitutions in  the  German  system  of  secondary 
education  characterized  by  the  emphasis  laid 
upon  the  study  of  the  sciences,  mathematics,  and 
modern  languages  as  opposed  to  the  gymnasia 
in  which  the  classics  constitute  the  principal 
feature  of  the  curriculum.  The  Realschule  took 
its  rise  in  Germany  in  the  early  part  of  the  i8th 
century,  but  did  not  attain  its  full  develop- 
ment until  the  second  half  of  the  19th  cen- 
tury, when  the  tremendous  progress  of  science 
compelled,  after  a  long  struggle,  the  recogni- 
tion of  this  type  of  school  as  of  equal  rank  with 
the  gymnasia  in  the  national  system  of  educa- 
tion. In  the  struggle,  however,  between  the 
classical  school  and  the  scientific  school  a  mixed 
form  was  developed,  approaching  more  nearly  to 
the  Realschule  in  the  importance  attached  to  the 
non-humanistic  branches,  but  including  Latin  in 
its  lists  of  studies.  This  type  of  school  is 
known  as  the  Real-gymnasium,  and  between  it 
and  the  gymnasium  the  differences  are  growing 
less  every  year,  especially  since  the  study  of 
Greek  in  the  Prussian  gymnasia  was  rendered 
non-obligatory  in  1900.  Real-gymnasia  are, 
however,  included  under  the  general  designation 
of  Realschulen,  a  term  which,  in  its  broadest 
signification,  includes  the  following  classes :  ( i ) 
Oberrealschulen  (Upper  Real  Schools),  scien- 
tific schools  with  a  nine  years'  course,  giv- 
ing no  instruction  in  the  ancient  languages; 
(2)  Realgymnasien  (Real-gymnasia),  scientific 
schools  with  a  nine  years'  course,  giving  instruc- 
tion in  Latin;  (3)  Realschulen  (in  a  stricter 
sense),  the  same  as  the  Oberrealschulen,  without 
the  highest  class,  giving  thus  a  seven  years' 
course ;  (4)  Realprogytnnasien,  bearing  the  same 
relation  to  the  Realgymnasien  as  the  Realschulen 
to  the  Oberrealschulen;  and  (5)  Hohere  BUr- 
gerschulen  (higher  middle  schools),  offering  a 
six  years'  course  without  Latin.  .  While  the 
Real-gymnasium  has  been  approaching  the  clas- 
sical schools  in  character,  the  Real-schools 
proper  have  been  extending  their  scope  so  as 
to  include  various  forms  of  technical  and  even 
industrial  education.  Graduates  of  Real-schools 
are  ineligible  for  admission  to  various  depart- 
ments and  faculties  in  the  universities,  the  most 
liberal  conditions  prevailing  in  Prussia,  where 
only  the  faculty  of  theology  is  closed  to  them. 

Realty  and  the  terms  real  property  and 
real  estate  denote  the  interest  one  has  in  lands; 
it  applies  not  only  to  ground  but  to  everything 
which  is  attached  or  a  part  of  it,  as  trees, 
stones,  houses,  or  other  structures.  Timber, 
grain,  and  grass  rooted  to  the  soil  are  realty, 
though  when  severed  they  become  personalty. 
Any  crop  which  is  an  annual  product  of  the  soil 
when  ripe  is  considered  as  personal  property. 
Permanent  buildings  erected  on  one's  land  with, 
out  permission  become  the  property  of  the 
owner  of  such  land,  without  regard  to  the  own 
ership  of  the  materials.  Fixtures  or  things 
which  have  been  attached  to  the  realty  and  can- 
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not  be  removed  without  injury  to  it,  or  which 
have  become  so  adapted  to  the  building  or  land 
as  to  be  necessary  to  its  use,  are  considered  a 
part  of  the  realty.  In  addition  to  the  elements 
of  realty  which  have  been  above  described,  are 
rights  which  .are  connected  therewith,  such  for 
example,  as  a  right  of  way,  a  right  to  Ae  use 
of  water  course  and  easements.  An  uninter- 
rupted use  of  any  easement  or  right  for  20  years, 
or  any  less  period  fixed  by  statute  raises  pre- 
sumption of  title.  The  various  estates  which 
one  may  possess  in  realty  had  their  origin  in 
the  feudal  system  of  England,  the  fundamental 
principle  of  which  is  that  the  king  was  the 
original  proprietor  of  all  the  land  in  his  king- 
dom, and  no  one  came  into  any  part  of  it 
except  by  gift  from  him,  or  in  return  for  feudal 
services,  and  thus  the  land  was  divided  among 
a  graded  body  of  owners  beginning  with  the 
king's  noblemen.  In  the  United  States  all  the 
instances  of  feudal  tenure  have  been  abolished. 
In  Canada  the  tenure  by  which  land  is  held 
varies  in  the  different  provinces,  some  being 
largely  regulated  by  a  statute  enacted  during 
the  reign  of  George  III. 

Title  has  been  defined  as  a  means  whereby 
the  owner  of  lands  has  the  just  possession  of 
his  property;  title  may  be  acquired  by  descent, 
that  is,  through  the  death  of  an  ancestor,  by 
purchase,  or  by  operation  of  law.  The  legal 
title  of  land  is  usually  transferred  from  one 
person  to  another  by  means  of  a  deed,  the  many 
essentials  of  which  are  fixed  by  the  statutes  in 
various  jurisdictions. 

Ream's  Station,  Battle  of.  As  the  ex- 
tension of  Gen.  Grant's  left  to  Globe  Tavern  on 
the  Weldon  Railroad  (see  Globe  Tavern,  Bat- 
tle of)  did  not  prevent  Gen.  Lee's  use  of  the 
road  as  a  line  of  supply  up  to  a  point  within 
a  day's  wagoning  to  Petersburg,  Gen.  Grant 
determined  to  destroy  the  road  as  far  down  as 
Rowanty  Creek,  13  miles  beyond  Globe  Tavern. 
On  22  Aug.  1864  Gen.  Hancock,  with  Miles' 
and  Gibbon's  divisions  of  the  Second  Corps  and 
Gen.  Gregg's  cavalry  division,  in  all  about  8,500 
men,  moved  to  the  left,  and  by  night  of  the  24th 
had  destroyed  the  road  from  Globe  Tavern  to  a 
point  three  miles  south  of  Ream's  Station,  and 
12  miles  from  Petersburg.  During  the  24th 
Gregg's  cavalry  was  sharply  attacked  by  Gen. 
Butler's  division  of  Confederate  cavalry,  and  at 
night  Gen.  Meade  informed  Hancock  that  Con- 
federate infantry  was  moving  in  his  direction, 
but  as  yet  none  had  been  seen  by  Hancock. 
At  daylight  of  the  2Sth  a  cavalry  reconnoissance 
drove  in  the  Confederate  pickets,  and  Gibbon 
was  ordered  to  move  out  from  Ream's  Station 
and  complete  the  destruction  of  the  road.  Gib- 
bon had  hardly  gotten  well  on  the  road,  when 
the  Union  cavalry  was  driven  in  by  cavalry  sup- 
ported by  infantry,  and  he  was  obliged  to  deploy 
a  strong  skirmish  line  to  check  the  enemy  in 
pursuit.  Prisoners  taken  from  three  of  Gen. 
A.  P.  Hill's  divisions  showed  that  the  Confed- 
erates were  in  strong  force  and  Gibbon  was  or- 
dered back  to  the  Ream's  Station  intrenchments, 
where  he  arrived  at  10  a.m.  and  united  with 
Miles'  division.  The  intrenchments  were  very 
light  and  had  been  hurriedly  thrown  up  by 
Gen.  James  H.  Wilson  in  his  cavalry  fight  near 
that  place  late  in  the  preceding  June.  They  ran 
along  the  railroad   about  700  yards   and   then 


were  drawn  back  on  the  right  and  left  about 
800  or  900  yards,  at  nearly  right  angles.  Both 
flanks  were  exposed  to  reverse  fire  from  the 
front  Miles  held  the  right  half  of  these  works. 
Gibbon  the  left  half.  Gregg's  cavalry  held  the 
approaches  in  the  direction  of  Petersburg  and 
Dinwiddle  Court  House.  When  Hancock's 
movement  became  known  to  the  Confederates 
Gen.  A.  P.  Hill,  with  the  larger  part  of  his 
corps,  together  with  G.  T.  Anderson's  brigade 
of  Longstreet's  corps  and  Gen.  Wade  Hampton's 
two  cavalry  divisions,  marched  to  prevent  the 
destruction  of  the  railroad,  and  at  2  p.u.  of 
the  25th  Gen.  Wilcox's  division  made  two  at- 
tacks upon  Miles,  which  were  repulsed,  leaving 
killed  and  wounded  within  a  few  yards  of  Miles' 
front  At  5  p.m.  Hill  opened  a  heavy  artillery 
fire  and,  at  the  end  of  15  minutes.  Gens.  Heth 
and  Wilcox,  with  five  brigades  and  three  regi- 
ments, made  another  assault  upon  Miles,  and 
a  part  of  his  line,  held  by  raw  recruits,  gave  way, 
abandoning  a  battery.  At  the  same  time  the 
right  of  Gibbon's  line  gave  way  and  two  more 
batteries  fell  into  possession  of  the  Confederates. 
Gibbon  was  ordered  to  retake  his  lost  ground, 
but_  his  troops,  many  of  whom  were  new  re- 
cruits and  drafted  men,  responded  feebly  and 
fell  back  under  the  first  fire.  Miles  rallied  the 
61  St  New  York,  and  by  desperate  fighting  re- 
took a  part  of  his  line  and  his  lost  battery. 
Hampton's  cavalry  now  attacked  Gibbon  and 
drove  him  entirely  from  his  works,  but  was 
checked  by  a  heavy  flank  fire  from  Gregg's  dis- 
mounted cavalry,  upon  which  Hampton  turned 
on  Gregg  and  forced  him  back  to  the  left  of  a 
line  which  Gibbon  had  established  a  short  di."?- 
tance  in  rear  of  the  intrenchments  from  which 
he  had  been  driven.  An  effort  made  to  retake 
the  intrenchments  failed  because  of  the  inability 
of  the  Union  commanders  to  induce  their  men  to 
go  forward.  At  dark  Hancock  withdrew  from 
the  field.  Gen.  Hill  made  no  attempt  to  follow 
up  his  advantage,  but  returned  to  the  Petersburg 
intrenchments,  leaving  Hampton's  cavalry  at 
Ream's  Station.  The  Union  loss  was  669  killed 
and  wounded,  and  2,073  captured  or  missing, 
together  with  12  stands  of  colors  and  nine  gnms. 
The  Confederate  loss,  as  reported  by  Hill,  was 
720,  chiefly,  if  not  entirely,  killed  and  wounded. 
Consult:  'Official  Records,>  Vol.  XLII.;  Hum- 
phreys, 'The  Virginia  Campaign  of  1864-.S* ; 
Walker,  'History  of  the  Second  .\rmy  Corps' ; 
The  Century  Company's  'Battles  and  Lteders  of 
the  Civil  War,>  Vol.  IV.  £.  A.  Carman. 

Reapers  and  Reaping.  See  .\merican  Fakm 
Implements. 

Rear'horse.     See  Mantis. 

Rearick,  Peter  Anton,  American  naval 
officer:  b.  Maryland,  12  Nov.  1838;  d.  Wash- 
ington, D.  C,  9  Feb.  1901.  He  entered  the  navy 
in  i860,  was  appointed  third  assistant  engineer, 
and  served  through  the  Civil  War  with  promo- 
tion, becoming  first  assistant  engineer  in  1864. 
In  1874  he  was  made  chief  engineer  and  served 
in  that  capacity  until  1900,  when  he  was  re- 
tired with  rank  of  rear-admiral. 

Reasoning,  or  Inference,  is  a  mental 
process  in  which  we  advance  from  some  known 
facts  to  the  truth  of  some  other  fact  which  is 
different  from  the  starting-point.  The  basis  for 
the  transition  is  always  found  in  the  knowledge 
fiom  which  we  set  out:   this  is  taken  or  as- 
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sumed  to  be  real,  and  in  it  is  found  the  ground 
and  justification  for  the  advance  to  something 
else.  The  diiferentia  of  reasoning  thus  appears 
to  be  mediation;  when  we  reason  we  infer  that 
something  is  true  because  something  else  is 
true.  Knowledge  derived  from  reasoning  may 
therefore  be  termed  mediate,  as  opposed  to  the 
immediate  knowledge  obtained  from  sense  per- 
ception and  memory.  The  question  at  once 
arises  how  any  mental  content  can  justify  an  ad- 
vance to  something  different  from  itself?  How 
are  we  ever  warranted  in  passing  from  the 
known  to  the  unknown?  This  is  not  merely 
the  question  that  Mill  raised  as  to  whether  all 
syllogistic  reasoning — all  advance  from  prem- 
ises to  conclusion  —  was  not  a  petitio  principii; 
but  it  concerns  all  reasoning,  inductive  and  de- 
ductive alike.  The  dilemma  is  that  if  the  result 
is  not  contained  in  the  starting-point  the  ad- 
vance does  not  seem  to  be  justified;  if  it  is 
already  present,  the  reasoning  shows  nothing 
new.  The  view  of  Leibnitz  was  that  all  reason- 
ing is  analysis,  a  drawing  out  and  fuller  explica- 
tion of  the  original  datum  of  the  mind.  Kant 
pointed  out  that  thinking  involves  also  synthe- 
sis, new  constructions  and  additions  to  the  ma- 
terial from  which  it  starts,_  and  he  takes  as  the 
fundamental  problem  of  his  'Critique  of  Pure 
Reason'  the  question,  how  such  synthetic  judg- 
ments are  possible.  His  answer  is  essentially 
identical  with  that  which  Aristotle  gave,  namely, 
that  the  mind  or  reason  (ton)  itself  enters 
into  the  process  as  a  premise  —  or.  in  other 
words,  that  it  is  through  the  creative  activity 
of  the  mind  that  the  new  truth  is  reached. 
Whether  or  not  one  can  connect  one  fact  with 
another  in  a  logical  way  depends  upon  one's 
intellectual  ability  to  discover  points  of  essential 
resemblance  or  identity  between  facts.  The 
good  reasoner  is  he  who  can  look  beneath  the 
surface  and  detect  identities  that  are  not  at 
once  obvious,  as  Newton,  for  example,  did  when 
he  reasoned  from  the  fall  of  the  apple  to  the 
movements  of  the  heavenly  bodies.  Reasoning, 
then,  may  be  defined  as  the  process  of  discov- 
ering essential  resemblances  or  points  of  iden- 
tity between  things. 

It  follows  from  what  has  been  said  that 
reasoning  is  not  a  process  or  function  of  mind 
that  can  go  on  apart  from  experience.  The 
thinkers  of  the  modem  period  down  almost  to 
the  end  of  the  i8th  century,  continued  to  believe 
that  reason  was  a  kind  of  special  organ  or 
faculty  that  could  yield  truth  of  the  highest 
order  of  certainty  quite  apart  from  ordinary 
experience.  It  was  Kant  who  first  clearly  and 
incontestably  showed  the  impossibility  of  de- 
riving knowledge  from  reason  taken  in  abstrac- 
tion from  ordinary  sense  experience.  Kant, 
however,  uses  the  term  Understanding  {Ver- 
stand)  for  the  thinking  faculties  as  employed  in 
interpreting  experience,  and  reserves  the  name 
Reason  {Vemunft)  for  the  vain  and  illusory  at- 
tempt of  thought  to  operate  in  independence  of 
any  given  material  of  experience.  Apart  from 
this  terminology,  however,  which  has  not  been 
generally  followed,  the  result  of  Kant's  teaching 
was  to  exhibit  the  close  and  essential  connection 
that  exists  between  thinking  and  sense-percep- 
tion :  on  the  one  hand,  thought  is  empty  apart 
from  the  material  of  sense-perception,  and,  on 
the  other,  what  we  call  ordinary  perceptive  ex- 
perience is  constantly  interwoven  with  more  or 


less  explicit  processes  of  reasoning.  Reasoning 
does  not  go  on  in  a  vacuum,  nor  is  it  a  separate 
and  distinct  function  of  mind  that  in  some 
mysterious  way  spins  truth  out  of  itself.  But 
reason  is  on  one  side  a  universal  function  of 
receptivity;  it  receives  its  material  from  every 
channel  of  experience,  and  is  itself  just  the 
unifying,  co-ordinating,  and  systematizing  life 
of  experience.  Deduction  and  induction  are 
often  spoken  of  as  if  they  were  distinct  species 
of  reasoning.  Reasoning,  however,  is  always 
one  and  the  same  process.  It  consists,  as  we 
have  seen,  in  connecting  parts  of  experience  by 
the  discovery  of  some  identical  element  in 
them.  This  identity,  as  present  in  various  par- 
ticulars, we  may  speak  of  as  a  universal,  or 
general  principle,  and  therefore  say  that  when 
we  reason  we  unite  particulars  through  a  gen- 
eral law  or  principle.  Now,  the_  difference  be- 
tween deduction  and  induction  is  a  difference 
in  the  starting-point  and  in  the  direction  in 
which  we  proceed.  If  we  are  already  in  pos- 
session of  the  general  law,  and  set  out  to  apply 
it  to  particular  cases,  we  are  using  deduction. 
If,  however,  our  starting-point  is  the  particular 
instances,  then  we  reason  inductively  to  dis- 
cover the  universal  law  of  connection.  _  In  both 
cases  the  structure  of  the  completed  inference 
is  the  same,  and  consists  in  the  connection  of 
particulars,  in  virtue  of  our  insight  into  the 
universal  law  or  principle  expressed  in  them. 

In  this  reference  to  a  universal  principle,  we 
have  also  that  which  distinguishes  reasoning 
from  the  transition  from  idea  to  idea  of  the  asso- 
ciative process.  In  a  large  part  of  the  conscious 
life  which  usually  is  described  as  thinking,  one 
idea  by  its  very  presence  seems  to  call  up  an- 
other, without  the  apprehension  of  any  univer- 
sal or  essential  law  of  connection.  But  this  is 
mere  drifting  onthe  part  of  the  mind.  In  rea- 
soning the  mind  is  fully  awake ;  it  sets  a  definite 
purpose  before  it,  and  proceeds  by  active  at- 
tention and  analysis  to  discover  essential  and 
necessary  points  of  connection.  It  thus  uses  as- 
sociation for  its  own  purposes;  so  that  if  we 
define  reasoning  as  a  process  of  association, 
we  must  add  that  it  is  association  guided  and 
controlled  at  every  step  by  the  purposes  of 
thought  itself.  How  conscious  and  explicit  must 
this  direction  be  before  we  can  call  the  process 
reasoning?  Can  animals  properly  be_  said  to 
reason?  These  questions  do  not  admit  of  any 
off-hand  answer.  The  conscious  direction  of 
the  mind,  the  clearness  with  which  it  apprehends 
the  universal  in  the  particular,  is  a  matter  of 
degree.  We  may  say  that  some  direction  on 
the  part  of  the  mind  then  must  be,  as  well  as 
some  apprehension  of  the  terms  as  universal,  if 
reasoning  is  to  occur,  without  attempting  to 
determine  just  when  these  conditions  are  ful- 
filled in  any  individual  mind  or  in  any  species. 
What  we  call  conscious  reasoning,  is  doubtless 
continuous  with  associative  and  instinctive  men- 
tal processes  that  seem  entirely  mechanical  and 
irrational,  and  the  connection  between  the  two 
extremes  may  be  mediated  by  actually  observa- 
ble processes.  This  continuity,  however,  gives 
no  justification  for  refusing  to  regard  the  differ- 
ences as  important,  or  for  explaining  either  ex- 
treme of  the  process  in  terms  of  the  other.  See 
Deduction  ;  Induction  ;  Logic. 

Consult:  Bosanquet,  'Logic,'  Vol.  II. 
(1888) ;  James,  <The  Principles  of  Psychology,* 
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chap.  xxii.  (1890) ;  Creighton,  <An  Introduc- 
tory Logic,'  Part  III.  (1898);  Stout,  'Analytic 
Psychology'  (1896)  ;  see  also  the.  bibliography 
under  Logic.  j.  e.  Creighton, 

Professor  of  Philosophy,  Cornell  University. 

Reaumun  ra-o-mur,  Reni  Antome  Fer- 
chault  de,  French  physicist:  b.  La  Rochelle 
28  Feb.  1683 ;  d.  La  Bermondiere,  Maine,  17  Oct. 
1757.  He  studied  under  the  Jesuits  at  Poitiers, 
and  afterward  at  Bourges,  and  went  to  Paris 
in  1703.  His  relative,  the  president  Henault,  in- 
troduced him  to  the  savants  of  the  metropolis, 
and  in  1708  he  was  chosen  a  member  of  the 
Academy  of  Sciences,  to  which  he  had  presented 
some  memoirs  on  geometry.  For  nearly  50 
years  he  continued  to  be  one  of  its  most  active 
members,  his  labors  embracing  the  arts,  natural 
philosophy,  and  natural  history.  He  was  ap- 
pointed to  assist  in  the  <  Description  des  Divers 
Arts  et  Metiers,'  published  by  the  Academy, 
and  in  executing  his  part  of  the  undertaking 
pointed  out  the  way  to  various  improvements  by 
the  application  of  the  principles  of  physics  and 
natural  history.  He  made  important  observa- 
tions on  the  formation  of  pearls,  and  discovered 
that  the  "turquoises*  of  Languedoc  consisted  of 
the  fossil  teeth  of  extinct  animals;  but  among 
his  most  useful  researches  must  be  reckoned 
those  of  which  he  gave  an  account  in  his  <Traite 
sur  I'Art  de  Convertir  le  Fer  en  Acier,  et 
d'Adoucir  le  Fer  Fondu'  (1722),  in  which  he 
first  made  known  in  France  the  process  of  man- 
ufacturing steel.  He  received  therefor  a  pen- 
sion of  12,000  livres  (about  $2,400).  As  a 
natural  philosopher  he  is  principally  celebrated 
for  the  invention  of  an  improved  thermometer, 
which  he  made  known  in  1731.  (See  Ther- 
mometer.) The  fabrication  of  porcelain  also 
occupied  much  of  his  attention,  and  led  him  to 
the  discovery  of  a  kind  of  enamel,  called  the 
porcelain  of  Reaumur,  in  1739.  His  'Memoires 
pour  Servir  i  I'Histoire  des  Insectes'  (1734-49) 
places  him  in  the  first  rank  of  modern  natural- 
ists. In  it  he  demonstrated,  among  various 
things,  the  correctness  of  Peysonnel's  assump- 
tion that  corals  are  not  plants,  but  animals. 

Reavis,  James  Bradly,  American  lawyer 
and  jurist:  b.  Boone  County,  Mo.,  1848.  He 
entered  Kentucky  University,  but  did  not  com- 
plete the  course,  was  admitted  to  the  bar  in 
Hannibal,  Mo.,  in  1872,  and  for  two  years  was 
editor  of  the  Monroe  City  Appeal.  In  1874  he 
removed  to  the  West,  finally  settling  in  Wash- 
ington Territory,  where  he  established  a  law 
practice.  He  was  a  member  of  the  upper  house 
of  the  territorial  council  in  1888,  and  a  regent 
of  the  territorial  university,  until  Washington 
became  a  State.  In  1889  he  was  an  unsuccess- 
ful candidate  for  supreme  judge,  and  from  1896 
to  1902  was  chief  justice  of  the  Washington 
supreme  court. 

Rebapti'zers,  those  who  taught  that  the 
repetition  of  baptism  was  under  certain  circum- 
stances imperative.  The  term  is  specifically 
used  of  the  Baptists  who  enforce  rebaptism  in 
the  case  of  all  who  have  not  been  baptized  by 
immersion.  Views  with  regard  to  rebaptism 
have  been  varied.  Many  early  Christians  de- 
clared it  unnecessary  even  for  one  who  had  been 
baptized  by  an  unbeliever,  or  by  a  child  in  play. 
In  doubtful  cases  the  hypothetical  or  conditional 
form  was  enjoined,  as  in  the  Book  of  Common 


Prayer,  and  in  accordance  with  the  decretal  of 
Alexander  III.  (i  159-81). 

Re'bec,  or  Rebeck,  a  stringed  musical  in- 
strument of  the  violin  kind,  said  to  have  been 
introduced  by  the  Moors  into  Spain.  It  soon 
became  popular  all  over  the  Continent,  being 
the  favorite  instrument  of  minstrels,  and  of 
village  musicians,  and  up  till  the  end  of  the  17th 
century,  playing  the  same  important  part  at 
fairs,  rustic  games,  and  weddings  as  does  the 
violin  at  the  present  day.  It  was  somewhat 
larger  than  the  latter  instrument,  but  had  only 
three  strings,  which  were  tuned  in  fifths,  and 
rubbed  with  a  bow.  The  neck  of  the  rebec  ter- 
minated in  a  more  or  less  grotesque  represen- 
tation of  a  human  head. 

Rebecca,  a  character  in  Scott's  <Ivanhoe*, 
daughter  of  the  Jew,  Isaac  of  York.  She  falls 
in  love  whh  Ivanhoe  and  nurses  him  after  the 
tournament  of  Ashby,  and  he  in  turn  saves  her 
life  by  appearing  as  her  champion  in  the  lists 
after  she  has  been  convicted  of  sorcery  and  con- 
demned to  be  burnt  at  the  stake.  She  departs 
from  England  with  her  father  to  live  in  Spain. 

Rebec'caites,  or  Rebekah's  Daughters,  a 
singular  association  formed  in  South  Wales,  in 
1839,  for  the  destruction  of  turnpike-gates  and 
toll-houses.  The  rioters  were  generally  dressed 
in  women's  clothes,  under  a  leader  in  the  same 
guise,  and  made  their  attacks  by  night  on  horse- 
back. The  curious  appellation  by  which  they 
designated  themselves  was  derived  from  the 
scriptural  passage  regarding  Rebekah  —  "Let  thy 
seed  possess  the  gate  of  those  who  hate  them.* 
Successful  for  a  time  they  were  emboldened 
to  greater  lawlessness,  and  were  attacked  and 
dispersed  by  the  military. 

Rebekah  Lodges.      See  Odd  Fellow. 

Rebel  Yell,  the  cry  of  the  Confederate 
troops  as  they  rushed  to  battle  in  the  Civil  War, 
although  as  a  matter  of  fact,  they  frequently 
shouted  the  names  of  their  States,  as  'On  Vir- 
ginia!" "On  North  Carolina!"  —  and  so  forth. 
It  is  difficult  to  interpret  the  rebel  yell  in  writ- 
ten language.  It  was  very  different  from  the 
full-toned  hurrah  of  the  North,  being  more  like 
a  shriek.  Near  the  crisis  of  a  charge,  the  men 
would  change  from  a  double-quick  to  a  mad 
rush,  wildly  yelling,  «Y-Yo  Yo  — Wo-Wo,»  for 
the  triple  purpose  of  encouraging  each  other 
and  confusing  and  terrorizing  the  enemy. 

Rebellion,  an  uprising  with  force  and  arms 
against  established  authority.  A  rebellion  may 
be  an  armed  outbreak  for  the  purpose  of  obtain- 
ing the  redress  of  a  grievance,  or  preventing  the 
enforcement  of  an  obnoxious  law.  Shays'  Re- 
bellion in  Massachusetts  having  been  an  exant- 
ple  of  the  former,  and  the  Pennsylvania  Whiskey 
Insurrection  of  the  latter.  Rebellion  of  a  more 
formidable  character  is  that  which  attempts  to 
establish  a  new  and  independent  organization 
in  place  of  the  existing  government.  Such  was 
the  American  Revolution,  and  such  also  was  the 
unsuccessful  attempt  to  perpetuate  the  Southern 
Confederacy.  Old  World  rebellions  have  been 
chiefly  dynastic  at  least  up  to  the  19th  century  — 
that  is,  wars  between  reigning  families,  and 
others,  usually  akin  to  them,  which  claimed  the 
right  to  rule.  The  rebellion  against  CHiarlcs 
I.  of  England  was  of  a  different  character,  being 
prompted  by  aspirations  for  civil  liberty  and  re- 
ligious  reform.     The   expulsion   of  James    IL 
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was  of  a  similar  motive,  and  the  American  Revo- 
lution was  a  struggle  for  the  inalienable  rights 
of  man. 

In  former  ages,  and  up  to  a  very  recent 
period,  conquered  rebels  were  treated  with  great 
severity,  being  put  to  death,  maimed,  or  en- 
slaved. In  partly  civilized  countries  such  as 
China  rebels  are  treated  even  now  with  the 
greatest  cruelty.  The  more  advanced  nations, 
however,  while  retaining  on  their  statute  books 
the  Draconic  code  of  times  gone  by,  treat  beaten 
insurgents  with  leniency.  After  the  downfall 
of  the  Southern  Confederacy  the  only  penalty 
inflicted  was  the  disfranchisement  for  a  time 
of  the  leaders  of  the  rebellion,  all  being  eventu- 
ally admitted  to  the  full  rights  of  citizenship. 
British  subjects  who  took  sides  with  the  Boers 
in  the  late  South  African  war  were,  when  con- 
victed, imprisoned  for  short  terms  and  dis- 
franchised, although  most  of  them  probably  es- 
caped all  punishment. 

With  the  extension  of  suffrage  came  a  conse- 
quent ability  of  the  people  to  secure  redress  of 
wrongs  without  resort  to  violence.  The  causes 
which  provoked  rebellion  in  olden  times  are  dis- 
appearing, while,  apart  from  Carlist  insurrec- 
tions in  Spain,  there  have  been  no  dynastic  re- 
bellions in  Europe  for  many  years  past. 

Rebellion,  War  of.  See  Civil  War  in 
America. 

Reber,  ra'ber,  Franz  von,  German  art- 
historian:  b.  Cham,  Bavaria,  lo  Nov.  1834.  He 
studied  in  Munich,  Berlin,  and  Rome,  became  a 
lecturer  at  the  University  of  Munich  in  1858, 
was  appointed  professor  at  the  Polytechnicum 
there  in  1863,  and  in  1869  occupied  the  chair  of 
history  of  art  in  that  institution.  In  1873  he  be- 
came director  of  the  Royal  Gallery.  He  has 
translated  Vitruvius'  'Architecture*  (1865)  and 
Rooses'  'History  of  the  Antwerp  School  of 
Painting'  (1880),  and  has  written:  'Geschichte 
der  Baukunst  im  Altertum*  (1864-7) ;  Kunst- 
geschichte  des  Mittelalters*  (1886)  ;  'Geschichte 
der  Malerei  vom  Anfang  des  14.  bis  zum  Ende 
des  18.  Jahrhunderts*  (1894) ;  'Die  phrygi- 
schen  Felsendenkmaler'    (1897);  etc. 

Reber,  ra-bar,  Napoleon  Henry,  French 
composer:  b.  Muhlhausen,  Alsace,  1807;  d. 
Paris  1880.  After  studying  with  Reicha  and 
Le  Sueur,  he  wrote  chamber  music  of  remark- 
able merit,  and  in  1851  was  appointed  professor 
in  the  Conservatory,  and  succeeded  Halevy  in 
the  chair  of  composition  1862.  Among  his  works 
are:  'Le  Diable  Amoureux*  (1840),  a  ballet; 
«Le  Nuit  de  Noel'  (1848);  'Le  Pere  Gaillard' 
(1852)  ;  'Les  Papillotes  de  M.  Benoist'  (1853)  ; 
and  'Les  Dames  Capitaines'  (1857),  all  four 
comic  operas.  He  has  also  produced  some 
instrumental  work  of  a  high  order  —  four  sym- 
phonies, one  overture,  one  series  for  the  orches- 
tra, three  stringed  quartets,  one  stringed  quin- 
tet, one  pianoforte  quartet,  seven  pianoforte 
trios,  and  miscellaneous  pieces.  His  'Tratte 
d'Harmonie'  (1862)  is  a  standard  work. 

Rebis'so,  Louis  T.,  American  sculptor:  b. 
Italy  1837;  d.  Norwood,  near  Cincinnati,  Ohio, 
3  May  1899.  At  20  he  joined  in  Mazzini's  at- 
tempt to  establish  an  Italian  republic  (see  Maz- 
ziNi,  G.),  and  was  obliged  to  leave  Italy.  Tak- 
ing refuge  in  the  United  States,  he  settled  in 
Boston,  Mass.  Subsequently  he  went  to  Cin- 
cinnati, Ohio,  where  his  fame  as  an  artist  de- 


veloped. His  leading  works  are  the  equestrian 
statues  of  Gen.  McPherson  in  Washington,  D. 
C;  of  Gen.  Grant  in  Lincoln  Park,  Chicago, 
and  of  Gen.  W.  H.  Harrison  in  Cincinnati. 

Re'bus,  a  mode  of  expressing  words  or 
phrases  by  pictures  of  objects  whose  names  bear 
a  resemblance  to  those  words,  or  to  the  sylla- 
bles of  which  they  are  composed.  Many  of  the 
ancient  coats  of  arms  were  rebuses  on  the  names 
of  those  who  bore  them;  thus  a  lock  and  a 
heart  for  the  name  of  Lockhart,  an  eye  and  a 
ton  (a  Barrel)  for  that  of  Eyton,  etc.  In  her- 
aldry, a  rebus  is  a  device  intended  to  represent  a 
proper  name  by  a  picture ;  a  bearing  or  bearings 
on  a  coat  of  arms,  containing  an  allusion  to  the 
name  of  the  owner ;  as  in  the  coat  of  the  family 
of  Arches,  which  consists  of  three  arches,  two 
simple  and  one  double,  borne  on  a  shield;  and 
that  of  the  Dobell  family,  who  bore  on  a  sable 
shield  a  doe  passant,  between  three  bells  argent. 

Recall.    See  Referendum. 

Rgcamier,  rS-ka-me-a,  Jeanne  Franfoise 
Julie  Adelaide  Bernard,  French  social  leader: 
b.  Lyons  4  Dec.  1777;  d.  Paris  11  May  1849. 
She  was  educated  at  the  convent  of  La  Deserte. 
At  16  she  went  to  Paris,  whither  her  father,  a 
wealthy  banker,  had  transferred  his  business. 
Her  extraordinary  beauty  and  talents  brought 
round  her  shoals  of  suitors  belonging  to  the 
world  of  letters,  finance,  and  politics,  and  in 
1793  she  was  married  to  Jacques  Recamier,  a 
rich  banker,  more  than  double  her  own  age. 
The  Recamier  salon  was  long  filled  with  many 
of  the  celebrities  of  the  day.  Though  she  wrote 
nothing,  she,  by  her  confidential  intercourse  with 
Chateaubriand  and  others,  exercised  no  slight 
influence  on  French  literature.  Under  the  Em- 
pire she  was  opposed  to  Napoleon,  as  he  had 
placed  her  father  under  surveillance  for  his 
royalist  tendencies,  and  Napoleon  took  his  re- 
venge by  refusing  to  support  the  bank  of  her 
husband  during  a  crisis.  It  accordingly  failed, 
and  Madame  Recamier  was  obliged  to  quit  Paris. 
She  took  up  her  residence  with  her  friend  Ma- 
dame de  Stael  at  Coppet,  and  afterward  traveled, 
like  her.  till  the  downfall  of  Napoleon,  when  she 
again  opened  her  salon  in  the  Abbaye-aux-Bois 
at  Paris.  Her  <  Recollections  and  Correspond- 
ence' appeared  in  1859. 

Recapit'ulation,  or  Biogenetic  Law.  in  zo- 
ology, terms  applied  to  the  parallel  which  exists 
between  the  embryonic  development  of  an  in- 
dividual animal  (ontogeny)  and  the  historical 
evolution  of  its  race  (phylogeny).  This  parallel 
is  explained  by  the  theory  of  evolution  (q.v.), 
according  to  which,  in  the  words  of  Sidgwick, 
"the  developmental  history  of  the  individual 
appears  to  be  a  short  and  simplified  repetition, 
or  in  a  certain  sense  a  recapitulation,  of  the 
course  of  development  of  the  species."  This 
class  of  facts  was  recognized  more  or  leiss  com- 
pletely by  the  earliest  naturalists,  and  were  ex- 
tensively studied  and  formulated  by  Von  Baer 
and  Agassiz  previous  to  the  explanation  of  them 
by  means  of  the  doctrine  of  descent;  but  it 
should  be  added  that  obscurities  still  exist,  con- 
cerning the  explanation  of  which  embryologists 
are  in  doubt  or  at  variance.  Examples  may  be 
found  in  the  embryological  development  of  all 
vertebrates.  Thus  the  frog  develops  through 
stages  in  which  the  embryo  just  before  hatching 
is  very  fish-like,  after  hatching  becomes  a  tad- 
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pole  which  exhibits  many  newt-like  characters; 
and  finally  reaches  the  permanent  frog  stage. 
TThis  accords  with  the  comparative  rank  of  the 
fish,  newt  and  frog  groups  in  classification;  and 
also  with  the  succession  appearance  of  these 
groups.  Man,  as  the  highest  animal,  exhibits 
most  completely  these  phenomena.  In  the  ear- 
liest stages  the  human  embryo  is  indistinguish- 
able from  that  of  any  other  creature.  A  little 
later  the  cephalic  region  shows  gill-slits,  like 
those  which  in  a  shark  are  a'  permanent  feature, 
and  the  heart  is  two-chambered  or  iish-like. 
Further  development  closes  the  gill-slits,  and  the 
heart  changes  to  the  reptilian  type.  Here  the 
reptiles  stop,  while  birds  and  mammals  advance 
further;  but  the  human  embryo  in  its  progress 
to  the  higher  type  recapitulates  and  leaves  fea- 
tures characteristic  of  lower  mammalian  forms 
—  for  instance,  a  distinct  and  comparatively  long 
tail  exists.  Most  of  these  changes  are  completed 
before  the  embryo  is  six  weeks  old,  but  some 
traces  of  primitive  and  obsolete  structures  per- 
sist throughout  life  as  "vestiges*  or  "rudimen- 
tary organs,"  and  others  appear  after  birth  in 
infancy,  as  the  well-known  tendency  of  babies 
to  turn  their  feet  sideways  and  inward,  and  to 
use  their  toes  and  feet  as  grasping  organs,  after 
the  manner  of  monkeys.  This  recapitulation  of 
ancestral  characters  in  ontogeny  is  not  com- 
plete, however,  for  not  all  the  stages  are  repro- 
duced in  every  case,  so  far  as  can  be  perceived ; 
and  it  is  irregular  and  complicated  in  various 
ways,  among  others  by  the  inheritance  of  ac- 
quired characters.  The  most  special  students  of 
it,  as  Haeckel,  Fritz  Miiller,  Hyatt,  Balfour,  etc., 
distinguish  two  sorts  of  recapitulation  "palin- 
genesis" and  "ccenogenesis,"  tlie  last  manifested 
most  completely  in  the  metamorphoses  of  insects. 
See  Embryology,  and  consult  authorities  men- 
tioned thereunder. 

Receipt,  in  law,  a  written  document,  de- 
claring that  certain  goods  or  a  sum  of  money 
have  been  received.  When  made  out  in  full, 
a  receipt  should  contain  (i)  the  date  when 
the  merchandise  or  money  was  received,  (2)  the 
name  of  the  person  or  firm  from  whom  re- 
ceived, (3)  the  name  of  the  person  who  received 
it,  and  (4)  for  what  the  money  is  paid  or 
deposited.  A  receipt  may  be  in  full  or  in  part 
payment  of  an  account,  and  operates  accordingly. 
A  receipt,  though  evidence  of  payment,  is  not 
absolute  proof,  and  this  evidence  may  be  re- 
butted by  proving  that  it  was  given  under  mis- 
apprehension. 

Receiver,  in  law,  is  an  officer  of  the  court 
through  whom  the  court,  on  account  of  its 
jurisdiction,  takes  possession  of  property  which 
is  the  subject  of  a  suit,  for  the  purpose  of  pre- 
serving it  from  injury  or  loss,  secures  the  pro- 
ceeds and  finally  disposes  of  them  according  to 
the  rights  of  all  parties  interested.  Receivership 
is  a  remedial  agency  for  the  purpose  of  preserv- 
ing the  property  in  question  from  waste,  destruc- 
tion or  deterioration  pending  litigation ;  it  is 
auxiliary  to  the  main  action.  It  is  a  remedy 
which  originated  in  the  English  Court  of  Chan- 
cery and  is  purely  equitable.  Under  the  existing 
English  law,  and  also  that  in  Canada,  a  receiver 
may  be  appointed  when  the  court  deems  it  just 
or  convenient.  In  the  United  States,  courts  of 
equity  have  general  authority  to  appoint  recetv- 
ers,  and  in  most  States  by  statutory  provision. 
The  courts  are  generally  disinclined  to  appoint 


a  receiver,  except  that  from  all  the  circum- 
stances it  appears  essential  for  the  purpose  of 
the  preservation  of  the  property  in  controversy. 
Technical  injuries  and  circumstances  which  are 
doubtful  are  insufficient.  A  receiver  will  be  ap- 
pointed to  prevent  a  fraudulent  transfer,  or  pos- 
session of  property,  or  for  the  protection  of 
estates,  or  of  property  of  a  partnership  where 
dissolution  is  desired  and  the  partners  cannot 
agree;  of  mortgaged  property,  foreclosure  pro- 
ceedings, corporations  which  are  insolvent,  or 
which  are  fraudulently  managed.  The  appoint- 
ment of  a  receiver  rests  entirely  within  the  dis- 
cretion of  the  court  to  which  die  application  is 
made,  and  the  court  also  has  discretion  as  to 
its  choice  of  receiver.  One  will  not  be  appointed 
a  receiver  who  is  not  qualified  to  perform  his 
duties,  and  he  must  be  impartial,  independent 
and  disinterested.  A  corporation  may  be  ap- 
pointed a  receiver  if  authorized  by  its  charter. 
In  order  to  obtain  a  receiver  one  must  show 
the  right  to  the  property,  or  a  lien  upon  it, 
or  that  the  property  in  question  was  obtained 
by  fraud,  or  is  in  danger  of  loss  from  waste, 
or  the  misconduct  or  insolvency  of  the  party  in 
possession,  and  the  circumstances  must  show 
extreme  necessity.  A  receiver  is  created  by  the 
court  whose  officer  he  is  and  is  under  its  con- 
trol, supervision,  and  protection.  His  duty  is 
purely  ministerial  and  the  utmost  good  faith  is 
required  of  him;  his  acts  should  be  with  the 
general  or  special  authority  of  the  court  and 
must  be  without  discrimination  for  the  interests 
involved.  A  receiver  may  employ  counsel, 
agents  and  assistants,  make  necessary  repairs, 
pay  taxes  and  bring  suits:  he  must  keep  the 
property  insured  and  is  required  to  give  a  bond 
for  faithful  performance  of  his  duty.  He  takes 
complete  possession  of  the  property  at  the  time 
when  appointed;  his  liability  is  generally  official, 
and  he  is  responsible  to  any  person  who  sus- 
tains loss  through  his  negligence  or  misconduct 
in  relation  to  his  trust;  he  is  entitled  to  a  com- 
pensation for  his  services,  which  is  in  some 
jurisdictions  fixed  by  statute,  in  others  by  the 
discretion  of  the  court. 

Recent  Period,  that  division  of  the  geolog- 
ical time-scale  including  the  most  recent  portion 
of  geological  history.  It  is  usually  thought  of 
as  beginning  with  the  appearance  of  man  on 
the  globe  and  running  down  to  the  present,  and 
is  therefore  sometimes  called  the  Human  Epoch. 
It  follows  immediately  upon  the  Pleistocene 
Period  (q.v.)  and  is  treated  as  a  subdivision  of 
this  by  some  geologists,  while  others  group 
Pleistocene  and  Recent  under  the  Quaternary 
Period  (q.v.).    See  Geology. 

Rechabites,  rek'a-bits,  members  of  a  kind 
of  religious  order  iii  ancient  Israel  whose  rule 
was  in  some  respects  like  that  of  the  Nazir  or 
Nazarites:  like  them  they  were  bound  by 
vow  to  abstain  from  the  use  of  wine.  In  their 
contempt  for  luxuries  and  the  ways  of  settled 
life,  they  chose  to  live  in  tents  rather  than 
houses,  and  refused  to  sow  grain  or  plant  vine- 
yards; their  ideal  was  the  nomad  patriarchal 
life  amid  their  flocks.  The  order  had  its  origin 
in  the  northern  kingdom  of  Israel,  and  was 
founded  by  Jonadab  or  Jehonadab,  son  of  Rechab 
(whence  the  name  Rechabites),  in  the  reign  of 
Jehu,  king  of  Israel  (2  Kings  x.).  After  the 
fall  of  the  kingdom  of  the  North  a  body  of  the 
Rechabites  entered  the  kingdom  of  Judah  and 
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continued  to  live  apart  from  cities  and  towns 
till  at  the  approach  of  Nebuchadnezzar  they 
took  refuge  in  Jerusalem.  Independent  Order 
of  Rechabites  is  the  style  of  a  total-abstinence 
beneficial  society  founded  in  England  1835  and 
of  which  a  branch  was  instituted  in  the  United 
States  1842.  In  1902  the  order  had  270,000 
members  and  the  disbursements  of  the  previous 
fiscal  years  were  $793,682;  in  the  United  States 
the  Rechabites  had  three  "tents,*  35  "sub-tents." 

Recife,  Brazil.     See  Pernambuco. 

Recip'rocal,  in  grammar,  reflexive.  Ap- 
plied to  verbs  which  have  as  an  object  a  pro- 
noun standing  for  the  subject ;  as,  "Bethink 
yourself."  It  is  also  applied  to  pronouns  of 
this  class.  As  a  noun,  that  which  is  reciprocal 
to  another  thing.  Specifically,  in  mathematics, 
the  quotient  resulting  from  the  division  of  unity 
by  the  quantity.  The  reciprocal  of  a  vulgar 
fraction  is  the  denominator  divided  by  the 
numerator. 

Reciprocity.  See  United  States,  Reci- 
procity. 

Recitative,  res"i-ta-tev'  (Italian,  recitativo), 
a  species  of  musical  recitation,  forming  the  me- 
dium between  song  and  rhetorical  declamation, 
and  in  which  the  composer  and  performer,  re- 
jecting the  rigorous  rules  of  time,  endeavor  to 
imitate  the  inflections,  accents,  and  emphasis 
of  natural  speech.  Although  the  rules  of  time 
and  rhythm  are  not  strictly  observed,  recitative 
is  written  generally  in  common  time,  in  order 
to  facilitate  the  reading.  In  its  approach  to 
speech,  therefore,  recitative  is  mostly  syllabic 
song,  that  is,  each  syllable  has  generally  but  one 
tone,  and  the  tones  themselves  are  less  pro- 
longed than  in  song  strictly  so  called.  Hence 
recitative  has  not  a  distinct,  developed  melody, 
and  a  regular  modulation;  it  may,  according  to 
the  meaning  of  the  words,  pass  with  comparative 
freedom  through  the  various  tones.  On  the 
other  hand,  the  tones  of  recitative  are  generally 
musical  tones,  of  distinct  height  or  depth  gen- 
erally, because  in  recitativo  parlante,  in  the 
opera  buffa,  the  tones  become  closely  allied  to 
those  of  speech.  When  recitative  approaches 
still  more  to  strict  song,  in  respect  to  time  and 
melody,  the  arioso  originates.  In  short  recita- 
tive may  be  called  declamation  in  musical  tones. 
Recitative  includes  the  simple  (by  some  also 
called  the  parlante)  and  the  accompanied,  _  or 
more  properly,  the  obbligato.  In  simple  recita- 
tive accompaniment  also  takes  place,  but  it  con- 
sists only  in  simple  chords,  which  are  given 
continuously,  or  interruptedly.  In  the  obbligato 
recitative  the  instrumental  accompaniment  is  of 
more  importance,  and  consists  of  either  sustained 
chords  by  the  greater  portion  of  the  orchestral 
instruments,  or  even  of  florid  passages.  In  the 
recitative  much  is  left  to  the  singer  in  respect 
to  time,  rhythm,  and  melody,  which  require 
much  musical  judgment  and  knowledge  of  har- 
mony, in  order  to  agree  with  the  obbligato  ac- 
companiment. Peri  Caccini  and  Monteverde 
are  celebrated  as  having  introduced  the  modem 
recitative.    See  Opera. 

Recke,  rSk'e,  Ernst  von  der,  Danish  poet: 
b.  Copenhagen  14  Aug.  1848.  His  first  work 
•was  a  lyrical  drama,  'Bertram  of  Born'  (1873), 
performed  with  great  success  at  the  Theatre 
Royal  at  Copenhagen.  Following  this  came 
'King    Liuvigild    and    his    Sons'     (1878),    a 


tragedy;  a  dramatic  poem  'Archilochus'  (1878) ; 
'Knud  and  Magnus'  (1881),  a  tragedy;  'Fru 
Jeanna'  (1891),  a  tragic  opera;  and  the 
'Duchess  of  Burgundy'  (1891).  Between  1876 
and  1890  he  published  several  collections  of 
lyrics  and  in  1881  a  great  work  representing 
six  years  of  labor  in  a  field  in  which  he  is  a 
recognized  master,  'Principles  of  Danish  Versi- 
fication as  Manifested  in  his  Historicand  Sys- 
tematic Development*  Besides  writing  books 
for  children  he  has  published  translations  of 
Bomier's  'La  Fille  de  Roland'  (1876)  and 
Rostand's  'Les  Romanesques'    (1896). 

Recklinghausen,  rek'llng-how-zen,  Prussia, 
in  the  province  of  Westphalia,  15  miles  north- 
west of  Dortmund.  It  has  good  Catholic  and 
Protestant  schools.  Its  manufactures  include 
damask,  wicks,  tobacco,  and  bricks.  There  are 
coal  mines  in  the  vicinity. 

R6clus,  Jacques  Elis£e,  zhak  a-le-za  ra-klu, 
French  geographer:  b.  Sainte-Foy-la-Grande,  in 
the  Gironde,  15  March  1830;  d.  Brussels,  Hol- 
land, 4  July  1905.  After  being  educated  in 
the  college  of  his  native  town  and  at  the 
University  of  Berlin,  he  traveled  in  Germany, 
England,  Ireland,  and  America.  In  1859  he  be- 
gan to  contribute  to  the  'Revue  des  Deux 
Mondes'  articles  on  geography,  geology,  litera- 
ture, politics,  social  economy,  and  other  sub- 
jects, and  also  became  associated  with  sev- 
eral geographical  journals.  During  the  siege 
of  Paris  and  the  Commune  he  was  a  member 
of  the  National  Guard.  Captured  early  in  1871 
he  was  condemned  to  deportation,  but  his  sen- 
tence was  commuted  to  exile,  and  he  spent 
some  years  in  Italy  and  Switzerland.  In  1883 
the  Tribunal  at  Lyons  passed  sentence  upon  him 
and  Prince  Kropotkin  as  being  anarchistic  lead- 
ers associated  with  the  International  Working- 
men's  Association,  but  Reclus  escaped  punish- 
ment by  his  absence  from  the  country.  In  1892 
he  was  appointed  professor  of  comparative 
geography  in  the  free_  university  of  Brussels. 
His  greatest  work  is  his  'Nouvelle  Geographic 
Universelle:  La  Terre  et  les  Hommes'  (1875- 
94),  a  splendid  monument  of  the  best  geograph- 
ical learning  of  our  time.  There  is  an  English 
translation  by  Ravenstein  and  Keane  (1887  on- 
ward). His  other  works  include:  'La  Terre; 
Description  des  Phenomenes  de  la  Vie  du 
Globe'  (1867-8),  translated  into  English  as 
'The  Earth'  (1871)  ;  'Histoire  d'un  Ruisseau' 
(1869);  'Nice,  Cannes,  Antibes,  Monaco,  Men- 
ton,  San  Remo'  (1870);  'Les  Phenomenes 
Terrestres:  Les  Mers  et  les  Meteores'  (1873); 
'Histoire  d'une  Montagne'  (1880),  translated 
as  'The  History  of  a  Mountain'  (1881);  and 
'L'Evolution.  la  Revolution  et  I'ldeal  Anar- 
chique'  (1898),  treating  of  his  social  philosophy. 

Recognition  Marks.  See  Coloration,  Pro- 
tective. 

Recog^nizance,  or  Reco^isance,   in  law, 

an  obligation  of  record,  which  a  man  enters 
into  before  some  court  of  record  or  magistrate 
duly  authorized,  with  condition  to  do  some  par- 
ticular act;  as,  to  keep  the  peace,  to  pay  a  debt, 
or  the  like. 

Recollet,  rek'6-let,  or  Recollect,  the  name 
given  to  certain  reformed  bodies  of  the  Francis- 
can and  other  orders  in  the  Roman  Catholic 
Church.  The  reformed  society  was  founded  in 
Spain  by  Juan  de  la  Puebla  y  Sotomayor,  conde 
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de  Belalcazar,  in  1484,  was  admitted  into  Italy 
in  1525,  and  into  France  in  1595.  Thence  they 
spread  rapidly  into  Belgium  and  Germany.  In 
France,  before  the  Revolution,  they  had  168 
houses,  forming  seven  provinces,  under  the 
direction  of  the  general  of  the  Cordeliers.  The 
order  still  exists  at  Medina,  Sidonia,  Leon,  and 
Pamplona.  It  is  also  known  as  the  Friars 
Minor  of  the  Strict  Observance  of  St.  Franc's. 
See  also  Ordess,  Religious. 

Reconcentrado,  re-kon-sen-tra'do,  a  Span- 
ish term  applied  to  the  inhabitants  of  the  rural 
districts  of  Cuba,  whose  sufferings,  caused  by 
their  treatment  at  the  hands  of  the  Spanish 
authorities,  had  much  to  do  with  provoking  war 
between  the  United  States  and  Spain.  Governor- 
General  Weyler  issued  a  decree  that  all  of  the 
peasant  class  not  actively  engaged  in  the  insur- 
rection but  at  their  homes  or  ranches,  should 
he  "reconcentrated*  in  or  near  certain  towns, 
disobedience  to  this  degree  incurring  the  pen- 
alty of  death.  Accordingly,  these  people,  nou- 
combatants  and  mostly  old  men  beyond  the 
ability  of  army  service,  feeble  old  women,  chil- 
dren, and  babies,  were  forced  to  leave  their  homes 
and  to  gather  in  herds  in  and  near  these  towns, 
where  they  were  without  food  and  shelter, 
'reconcentrated,"  to  starve  and  to  suffer  from 
exposure  to  the  weather  and  lack  of  all  com- 
fort These  helpless  victims  were  called  "re- 
concentrados."  General  Weyler's  purpose  was 
to  desolate  the  island  in  certain  parts  so  that 
the  insurgents  could  not  get  aid  and  food.  With 
this  end  in  view,  the  abandoned  homes  were 
destroyed  and  whatever  remained  of  value_  to 
the  Spaniards  was  confiscated.  Whole  districts 
in  the  most  productive  part  of  the  island  were 
thus  laid  waste.  Sugar  mills  were  burned  and 
other  industrial  property  was  destroyed.  Nearly 
400,000  "reconcentrados"  were  forced  to  go  within 
the  Spanish  lines,  where  no  means  of  subsistence 
were  provided  for  them.  More  than  200,000 
died  of  starvation  and  disease,  an  appalling  rec- 
ord in  modern  civilization.  When  the  decree, 
under  General  Blanco,  was  issued  to  permit  the 
reconcentrados  to  return  to  their  homes,  there 
was  but  desolation  where  their  homes  had  been. 
It  was  at  this  time  that  the  American  relief 
work,  Red  Cross  ministration,  and  other  help 
availed  this  helpless  class,  but  not  to  the  full 
extent  of  their  capacities  till  the  American 
army  and  navy  had  driven  Spanish  rule  from 
Cuba.  The  British  followed  a  similar  course 
in  the  Boer  war,  but  with  much  less  inhumanity. 

Reconnaissance,  re-kon'a-sans,  usually  the 
examination  of  a  territory,  district,  etc.,  or  of  an 
enemy's  position,  for  the  purpose  of  directing 
military  operations.  Also  the  preliminary  exam- 
ination of  a  county  or  district  in  reference  to  its 
general  natural  character,  preparatory  to  a  more 
particular  survey  for  the  purposes  of  triangula- 
tion  or  the  construction  of  public  works,  as  of 
a  road,  canal,  railway,  etc. 

Reconstruction.  See  United  States,  Re- 
construction. 

Record  includes  anything  which  is  set 
down  in  writing  for  the  purpose  of  preserving 
memory,  and  may  be  of  a  public  or  private 
nature.  A  record  in  a  law  suit  is  a  complete 
written  history  of  it  from  its  beginning  to  its 
determination  made  by  an  officer  duly  author- 
iaed.    All  books  and  memorials  kept  by  public 


officers  in  accordance  with  the  law,  or  which 
are  connected  with  the  proper  discharge  of  their 
duty,  are  regarded  as  public  records,  as  are  also 
copies  of  papers  which  statutes  require  to  be 
filed  in  public  places.  Generally  anyone  has  a 
right  to  inspect  public  records,  and  in  many 
jurisdictions  the  removal  of  public  records  is 
regulated  by  statute,  some  of  which  hold  that 
to  destroy,  or  remove,  or  injure  the  records  is 
a  criminal  offense. 

Recorde,  rek'6rd,  Robert,  English  math- 
ematician b.  Tenby,  Pembroke,  about  15 10;  d. 
London  1558.  He  studied  at  Oxford,  was 
elected  to  a  fellowship  of  All  Souls'  in  1531, 
studied,  and  probably  taught,  mathematics  and 
medicine  at  Cambridge,  and  later  was  in- 
structor in  a  variety  of  subjects  at  Oxford. 
Having  gone  to  London,  he  became,  it  is  said, 
physician  to  Edward  VI.  and  Queen  Mary.  In 
1551  he  was  made  general  surveyor  of  the  mines 
and  rnoney;  but  despite  this  post  seems  to  have 
been  imprisoned  for  debt  in  King's  bench  prison, 
where  he  certainly  died.  Among  his  works 
were:  <The  Grounde  of  Artes'  (1540-1699):  'The 
Urmal  of  Physick>  (i547).  a  comprehensive  trea- 
tise on  medicine;  <The  Pathway  to  Knowledge, 
or  First  Principles  of  Geometry"  (1551-1602); 
<The  Whetstone  of  Witte,  or  the  Second  Part  of 
Arithmetike*  (1557),  the  former  a  treatise  on 
geometry,  the  latter  on  algebra;  <The  Castle  of 
Knowledge,  a  Treatise  on  Astronomy  and  the 
Sphere'  (1551).  For  over  a  century  his  mathe- 
matical works  were  used  as  text-books  in  the 
schools  of  England.  He  was  the  first  to  use  the 
sign  =  for  equality,  and  to  discover  the  method 
of  extracting  the  root  of  multinomial  algebraic 
expression. 

Recor'der,  in  New  York,  the  title  of  one  of 
the  criminal  judges.  The  title  is  of  ancient  Eng- 
lish derivation,  the  recorder  in  England  being  a 
person  associated  with  the  mayor  and  other 
magistrates  of  any  city  or  borough,  having 
jurisdiction  in  a  court  of  record,  for  their  better 
direction  in  matters  of  justice  and  proceedings 
according  to  law.  The  title  of  recorder  is  also 
given  in  some  American  States  to  an  official 
having  charge  of  real  estate  and  other  records. 

Recorder,  an  obsolete  musical  instrument, 
formerly  popular,  resembling  a  flageolet  in 
shape,  with  a  mouth-piece  Jike  a  bird's  beak. 
The  instrument  was  wider  in  the  lower  half 
than  in  the  upper;  its  tones  were  soft  and 
pleasing  and  an  octave  higher  than  the  flute. 
Milton  speaks  in  his  <  Paradise  Lost"  of 
The  Dorian  mood 
Of  flules  and  sotl  recorders; 

and  it  is  also  mentioned  by  Shakespeare  in 
•Hamlet." 

Recreation  Piers,  piers  on  the  river-front  in 
several  of  the  large  American  cities  maintained 
as  places  of  recreation  for  the  people,  and  usually 
crowded  on  warm  nights  in  the  summer  months 
by  those  who  cannot  afford  to  go  out  of  the  city  to 
summer  resorts.  Music  is  furnished  at  the  public 
expense,  and  order  is  maintained  by  the  police. 
Standing  forth  preeminent  and  as  the  leader 
among  the  cities  providing  such  breathing-places 
for  the  poor  is  New  York  City  which  in  1903  had 
seven,  three  located  on  the  East  River  and  three 
on  the  North  River,  Manhattan,  and  one  in 
Brooklyn,  two  of  which  are  also  open  in  winter. 

Rec'reative  Religionists,  the  name  of  as 
association  formed  in  London  i866  for  the  pur- 
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pose  of  providing  on  Sunday  evenings  popular 
lectnres  on  scientific  subjects  with  sacred  music 
at  intervals.  An  effort^  was  made  to  suppress 
the  work  of  the  association  under  the  provisions 
of  the  "Sunday  Act,"  21  Geo.  III.  ch.  49,  but  it 
failed,  and  the  Recreative  Religionists  or  Sun- 
day Lecture  Society  now  figures  in  the  regis- 
trar-general's report  among  "sects  having  regis- 
tered places  of  worship." 

Recruiting.     See  Regular  Army. 

Rec'tangle,  in  geometry,  a  parallelogram 
or  quadrilateral  figure  whose  angles  are  all  right 
angles.  An  equilateral  rectangle  is  a  square. 
A  rectangle  is  said  to  be  contained  by  any  two 
of  the  sides  about  one  of  its  angles;  thus,  if 
A  B  and  B  C  represent  two  adjacent  sides,  the 
rectangle  is  said  to  be  contained  by  A  B  and 
B  C,  or,  as  it  is  sometimes  expressed,  it  is  the 
rectangle  under  A  B  and  B  C.  The  area  of  a 
rectangle  fs  equal  to  the  product  of  its  base 
and  altitude.  Rectangles  having  equal  bases 
are  to  each  other  as  their  altitudes:  rectangles 
.having  equal  altitudes,  are  to  each  other  as  their 
bases. 

Rectify,  to  refine  common  alcohol  or 
spirit  by  distillation.  The  process  of  rectifying 
begins  after  the  spirit  itself  has  been  distilled, 
and  consists  in  removing  the  impurities  from 
the  spirit  by  fractional  or  repeated  distillation, 
so  for  as  possible,  for  it  is  impossible  in  this 
way  to  get  rid  of  fusel  oil.  Whiskey,  brandy, 
and  rum,  if  genuine,  are  made  from  rectified 
spirit.    See  Distilled  Liquors. 

Rector,  in  the  Protestant  Episcopal  and 
Roman  Catholic  churches,  is  the  clergyman  who 
has  the  complete  charge  and  care  of  a  parish 
church._  The  terra  rector  is  also  applied  in  some 
monastic  orders  to  the  chief  officer  of  a  convent ; 
and  again  to  designate  the  heads  of  universities, 
<olIeges,  academies,  schools,  and  other  educa- 
tional corporate  establishments. 

Rectum,  the  lower  portion  of  the  large 
intestine  or  colon.  The  term,  however,  is  a 
misnomer  so  far  as  the  human  anatomy  is  con- 
cerned, for  the  bowel  adapts  itself  to  the  curves 
of  the  sacrum,  and  at  one  point  doubles  upon 
itself.  The  rectum  is  from  six  to  eight  inches 
long,  extending  from  the  sigmoid  flexure  to  the 
anus,  and  is  narrowest  at  its  two  extremities. 
The  largest  and  most  dilatable  portion  (am- 
pulla) just  above  the  levator-ani  muscle,  forms 
a  sort  of  pocket  in  which  faeces,  etc.,  lodge.  The 
rectum  has  a  mucous  coat  (membrane),  gath- 
ered into  transverse  folds  (Houston's  valves), 
forming  compartment-like  spaces;  a  submucous 
and  a  muscular  coat;  and  at  the  upper  portion, 
where  there  is  little  motion,  a  peritoneal  coat 
(mesentery). 

The  tendency  of  specialists  is  to  consider  the 
rectum  as  only  that  part  of  the  bowel  below 
the  third  sacraJ  vertebra,  and  devoid  of  mesen- 
tery, and  to  divide  it  into  two  portions,  the 
fixed  rectum  and  movable  rectum.  The  rectum 
is  in  close  opposition  with  large  pelvic  vessels 
and  nerves  and  a  portion  of  the  small  intestine ; 
also,  in  the  male,  with  the  bladder,  urethra,  and 
prostate  gland;  and  in  the  female,  with  the 
uterus,  vagina,  and  Douglas'  cul-de-sac.  Its 
lower  portion  is  surrounded  by  the  hxmorrhoidal 
plexus  of  veins.  The  vessels  forming  this 
plexus,  as  also  those  of  the  Vaginal  and  vesico- 
prostatic  plexuses,  are  very  large,  frequently 
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communicate,  and  have  many  valves.  It  is  in 
the  lower  portion  of  tlie  rectum  that  hsenior- 
rhoids  or  piles  and  many  other  painful  affections 
occur,  as  blood-vessels  and  nerves  are  numerous, 
and  the  muscles  powerful. 

Diseases  of  the  Rectum.— These  include  con- 
genital imperfections.  The  rectum  ma^  even 
be  absent,  or  partially  developed,  terminating 
in  a  blind  pouch ;  or  it  may  abnormally  open  into 
the  bladder,  vagina,  uterus,  or  urethra.  These 
imperfections  can  be  usually  remedied  by  the 
surgeon. 

Threadworms  or  pinworms  frequently  in- 
habit the  rectum  and  cause  itching  about  the 
anus  (pruritus  ani).  They  may  be  destroyed  by 
injections  of  lime-water  or  a  solution  of  ox- 
gall. Abscesses  (caused  by  blows,  perforation, 
sitting  upon  cold,  damp  seats,  etc.)  may,  form 
in  the  loose  areolar  tissue  about  the  lower  part 
of  the  rectum  and  open  externally  or  into  the 
rectum,  leaving  a  fistulous  tract  (fistula  in  ano). 
Benign  tumors,  fibroma,  papilloma,  and  ade- 
noma, and  also  carcinomatous  and  sarcomatous 
tumors  may  form  in  the  rectum.  Hemorrhoids, 
due  to  disease  or  a  weakened  condition  of  the 
haemorrhoidal  veins,  are  common,  especially 
in  persons  who  are  on  their  feet  a  large  part 
of  the  time  and  who  are  engaged  in  seden- 
tary occupation.  Hxmorrhoidal  affections  may 
be  relieved  by  astringents  or  by  operation. 
Polypus  of  the  rectum  (soft  and  hard),  com- 
paratively frequent  in  childhood,  is  a  tumor 
resembling  in  shape  a  berry  or  a  pear,  and  hav- 
ing a  peduncle.  It  sometimes  bleeds  and  pro- 
trudes at  the  anus  after  stool.  It  is  composed 
of  elongated  follicles  and  a  network  of  small 
blood-vessels.  It  may  be  removed  by  a  ligature 
or  by  an  appropriate  instrument.  Prolapsus  of 
the  rectum,  due  to  a  relaxed  state  of  the 
sphincter-muscles  and  the  coats  of  the  rectum, 
may  be  either  incomplete  or  complete,  with 
protrusion  from  the  anus  (prolapsus  ani).  It  is 
observed  generally  in  young  children  and  women, 
and  is  brought  on  by  bearing-down  strains. 
Treatment  requires  the  replacing  of  the  bowel 
and  keeping  of  it  in  place;  and  astringents, 
caustics,  and  operation  are  employed  as  may 
seem  advisable.  Stricture  of  the  rectum,  or 
narrowing  of  its  calibre,  may  be  very  limited 
in  extent,  or  may  include  a  considerable  por- 
tion of  it,  and  is  due  usually  to  malignant  or 
syphilitic  ulceration.  The  symptoms  include 
difficult  defecation,  more  or  less  purulent  and 
bloody  discharges,  and  pain.  If  not  relieved,  it 
affects  the  general  health.  Treatment  consists 
of  dilatation  with  rectal  bougies,  or  division 
of  the  cicatricial  tissue  by  instruments  (colot- 
omy).  Ulceration  of  the  rectum  may  be  due  to 
simple  inflammation  or  to  dysentery,  tuberculous 
disease,  syphilis,  or  malignant  disease.  Symp- 
toms vary  with  the  character  of  the  sores  and 
their  location.  There  are  usually  discharges  of 
pus,  blood,  and  mucus,  and  some  pain  and 
tenesmus.  Treatment  depends  on  the  nature 
and  extent  of  the  disease  and  the  constitutional 
condition  of  the  patient.  It  includes  the  keep- 
ing of  the  bowel  as  quiet  and  free  from  faecal 
matter  as  possible,  the  use  of  simple  food, 
saline  aperients,  and  vegeuble  astringents,  or 
nitrate  of  silver.  Fissure  of  the  anus,  or  a 
tear  of  its  mucous  membrane,  may  extend  into 
the  rectum,  or  a  fissure  of  the  rectum  may 
exist   by   itself.    In   either    case   the   fissure   is 
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usually  produced  by  the  passage  of  hardened 
faxes  and  the  attendant  straining.  It  is  some- 
times obstinate.  Treatment  calls  for  regulation 
of  the  bowels,  dilatation,  and  the  application 
of  nitrate  of  silver  or  other  astringent.  Neu- 
ralgia of  the  rectum  is  sometimes  mistaken 
(before  an  examination  of  the  rectum  is  made) 
for  fissure.  Treatment  as  in  other  neuralgias, 
except  when  it  is  caused  by  pressure  of  a  dis- 
placed coccyx  upon  sacral  nerves.  This  bone 
must  then  be  replaced  or  removed. 

Intestinal  calculi  (enteroliths),  gallstones, 
and  faecal  concretions  containing,  it  may  be, 
fruit-stones  or  berry-seeds,  are  occasionally 
found  in  the  rectum.  They  give  rise  to  more 
or  less  tenderness  and  abdominal  pain,  severe 
and  intractable  constipation,  cold  perspiration, 
vomiting,  thready  and  rapid  pulse,  etc. ;  and  they 
must  be  removed.  Invagination  or  intussuscep- 
tion of  the  rectum,  of  the  upper  portion  into  the 
lower,  as  the  result  of  strain  and  weakened 
rectal  walls,  requires  surgical  aid. 

Regular  and  free  movements  of  the  bowels, 
unattended  by  straining,  are  of  the  greatest  im- 
portance in  the  treatment  of  most  rectal  ail- 
ments, and  preventive  of  many.  The  fact  that 
the  lower  portion  of  the  rectum  is  capable  of 
holding  a  large  amount  of  hardened  faecal  mate- 
rial, while  the  more  liquid  matter  readily  flows 
by  it  and  out  of  the  body,  is  not  generally 
understood. 

Recusants,  rJk'u-zants  or  re-ku'zants,  a 
term  in  use  under  the  penal  laws  of  England, 
when  it  was  sought  to  force  the  consciences  of 
the  people  by  legal  punishments.  Recusants 
were  those  persons  who  refused  or  neglected  to 
attend  divine  service  on  Sundays  or  holidays  in 
the  Established  Church,  or  to  worship  according 
to  its  forms.  The  word  is  first  met  with  in 
temporal  courts  in  the  first  year  of  Queen 
Elizabeth,  when  it  was  enacted  that  all  persons 
who,  without  reasonable  excuse,  failed  to  attend 
«ome  usual  place  of  prayer,  should  be  censured 
ond  fined  for  every  offense  12  pence.  In  23 
Elizabeth  the  fine  was  made  for  every  month 
£20;  and  later  in  the  same  reign  it  was  enacted 
that  if  recusants  did  not  submit  within  three 
months  _  after  conviction  they  might,  upon  the 
requisition  of  four  justices  of  the  peace,  be 
compelled  to  abjure  and  renounce  the  realm; 
and  if  they  did  not  depart,  or  if  they  returned 
without  due  license,  they  were  to  be  treated  as 
felons,  and  suffer  death  without  benefit  of 
clergy.  In  the  case  of  Roman  Catholic  recu- 
sants the  laws  were  more  severe.  They  were 
liable  to  a  forfeit  of  100  marks  (i66,  13^.  4^.) 
for  hearing  mass ;  for  saying  it  the  fine  was 
doubled,  and  in  both  cases  they  had  to  undergo 
a  year's  imprisonment.  They  were  disabled 
from  taking  lands  either  by  descent  or  purchase 
after  the  age  of  18,  unless  they  renounced  their 
errors,  and  could  not  keep  or  teach  schools 
under  pain  of  perpetual  imprisonment.  After 
p  first  conviction,  they  could  not  keep  arms  in 
their  houses,  could  not  appear  ,within  10  miles 
of  London,  could  not  travel  five  miles  from 
home  without  license,  could  not  hold  any  public 
office,  \vi  nld  not  have  marriage,  baptism,  or 
burial  performed,  except  by  a  minister  of  the 
Established  Church ;  could  not  bring  any  action 
at  lai.^  or  equity,  all  under  penalties  of  fine  and 
imprisonment.  By  the  Toleration  Act  (i  .Wm. 
and  Mary,  ch.   18)  all  persons  dissenting  from 


the  English  Church,  except  Roman  Catholicf 
and  anti-Trinitarians,  were  allowed  to  meet  for 
purposes  of  worship  according  to  their  own 
forms  on  taking  the  oaths  of  allegiance  and 
supremacy.  The  acl  was  extended  to  include 
Unitarians  in  1813,  and  in  1829  the  Catholic 
Emancipation  Act  granted  toleration  to  Roman 
Catholics. 

Red,  one  of  the  three  primary  colors. 
Mixed  in  equal  strength  and  proportion  with, 
the  other  primaries,  it  yields  secondaries,  for 
example,  with  yellow  it  forms  orange;  with 
blue,  violet,  etc.  Also  a  pigment.  The  most 
useful  red  pigments  are  carmine,  vermilion 
(sulphuret  of  mercury),  chrome-red,  scarlet- 
lake  (biniodide  of  mercury),  madder-lake,  light 
red,  burnt  sienna ;  these  are  yellow  reds.  Vene- 
tian red,  Indian  red  (carbonate  of  oxide  of 
iron),  and  crimson-lake  are  blue  reds. 

Red  Admiral,  a  butterfly  of  the  genus 
J'anessa,  especially  V.  Atalanta,  so  called  by- 
British  collectors.    See  Admiral. 

Red-backed  Mouse,  a  small,  chestnut- 
backed  wood-mouse  (Evotomys  gapperi)  closely 
related  to  the  meadow-mouse,  which  is  common 
throughout  the  eastern  half  of  the  United  States 
and  in  the  Saint  Lawrence  Valley,  and  has  ths 
general  habits  of  a  meadow-mouse. 

Red-backed  Sandpiper,  the  dunlin  (q.v.). 

Red  Bank,  N.  J.,  town,  in  Monmouth 
County;  on  the  Shrewsbury  River,  at  the  head 
of  navigation,  and  on  the  Central  of  New  Jer- 
sey, the  New  Jersey  Southern,  and  the  Penn- 
sylvania R.R.'s;  about  25  miles  south  of 
New  York.  It  has  regular  steamer  con- 
nection with  New  York,  Atlantic  Highlands, 
and  other  ports.  Settlements  were  made  in  the 
vicinity  in  1650,  by  English  and  Dutch  colo- 
nists. It  was  incorporated  as  a  town  in  1872. 
It  is  an  attractive  residential  town,  and  a  fa- 
vorite summer  resort.  It  has  a  number  of  in- 
dustrial establishments,  chief  of  which  are  a 
large  canning  factory,  carriage  shops,  clothing, 
factory,  boiler  works,  gold-beating  works,  and' 
brush  factory.  About  500  persons  are  employed 
in  the  manufactories.  The  trade  is  chiefly  in 
manufactures,  farm  products,  and  fruit.  It  has 
nine  churches.  The  educational  institutions 
are  the  Shrewsbury  Academy,  several  private 
schools,  a  high  school  which  cost  $60,000,  public 
and  parish  schools,  and  a  public  school  library. 
The  government  is  vested  in  a  board  of  com- 
missioners of  five  members,  elected  annually. 
Pop.  (1890)  4,145 ;  (1900)   5428;  (1910)  7.398. 

John  H.  Cook, 
Editor  ^Red  Bank  Register.^ 

Red  Bat,  a  small  reddish  bat  (Lasiurtu 
boreales)  common  in  the  Eastern  United  States. 
See  Bat. 

Red-bellied  Hawk.  See  Red  -  Shouldeked 
Hawk. 

Red-bellied  Snake,  a  harmless  snake  iStj- 
reria  occipitomaculata)  of  the  Eastern  United 
States,  whose  belly  is  salmon  red.  It  is  dull  brown 
above,  with  a  paler  stripe  along  the  spine,  bor- 
dered by  one  or  more  rows  of  blackish  dots ; 
a  constant  feature  is  three  pale  reddish  blotches 
on  the  occiput.  Its  size  and  habits  are  similar 
to  those  of  the  garter-snakes.  Two  or  three 
other  species  in  the  West  have  red  bellies,  and 
are  sometimes  locally  known  by  the  same  name. 
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Red  Boole,  an  English  governm«nt  book 
containing  the  names  of  all  persons  in  the  ser- 
vice of  the  state.  • 

Red-breasted,  or  Robin,  Snipe,  a  dowitcher 
(q.v.). 

Red  Bug,  or  Cotton-stainer.  See  Cotton' 
Insects. 

Red  Cedar.      See  Cedar. 

Red  Cloud,  Sioux  Indian  chief:  b.  about 
1818.  He  first  came  into  prominence  as  leader 
of  the  Indians  in  the  Fetterman  massacre  near 
Fort  Phil  Kearny,  Wyoming,  in  December  1866. 
In  this  event  100  men  under  Capt.  Fetterman 
and  Lieut.  Brown,  comprising  the  entire  com- 
mand, were  slain.  Red  Cloud  then  became  the 
acknowledged  liader  of  the  warrior  Sioux,  es- 
tablished a  military  dictatorship,  and  terrorized 
the  region  over  which  he  ruled.  In  1874  the 
Indians  abandoned  the  North  Platte  country  and 
went  to  the  Red  Cloud  agency  on  the  White 
Earth  River,  whence  they  continued  under  Red 
Cloud  to  make  frequent  raids.  In  1880  he  made 
a  treaty  of  peace  with  the  government  which  he 
faithfully  observed. 

Red  Cloud,  Neb.,  city,  county-seat  of 
Webster  County,  orf  the  Republican  River,  and 
on  the  Chicago,  Burlington  &  Quincy  railroad; 
about  no  miles  in  direct  line  southwest  of  Lin- 
coln. It  is  in  an  agricultural  and  stock-raising 
regfion.  The  chief  manufacturing  establishments 
are  fk)ur  mills  and  machine  shops.  It  has  large 
lumber  and  stock  yards  and  grain  elevators.  Its 
chief  shipments  are  live-stock,  wheat,  com, 
vegetables,  and  flour.  The  two  State  banks  have 
a    combined    capital    of   $40,000.      Pop.    (est.) 

I.fiOO. 

Red  Cross  Societies,  a  general  name  for 
those  societies  founded  for  assisting  the  wounded 
in  time  of  war,  so  named  because  their  dis- 
tinctive badge  is  a  red  cross  on  a  white  ground. 
St'ch  societies  have  been  established  in  all 
civilized  countries  as  a  result  of  an  interna- 
tional conference  held  at  Geneva  in  1863,  which 
was  followed  next  year  by  an  international 
convention  agreed  upon  at  the  same  place,  at 
which  the  International  Treaty  of  Geneva  was 
accepted  and  signed  by  a  number  of  different 
nations.  According  to  this  all  hospitals  and 
hospital  officials,^  and  all  in  any'  way  engaged  in 
attending  the  sick  and  wounded  in  war,  are 
treated  as  neutral  parties.  The  society  in  Eng- 
land has  four  branches,  two  ambulance  branches, 
one  volunteer  nursing  branch,  and  one  branch 
to  raise  funds  and  supplies,  and  societies  in 
other  countries.  There  is  an  international  com- 
mittee at  Geneva  which  serves  as  a  centre  of 
communication  between  the  different  Red  Cross 
societies  throughout  the  world.  In  connection 
with  this  may  be  mentioned  the  decoration  of 
the  Royal  Red  Cross  instituted  by  Queen  Vic- 
toria in  1883,  as  •>  reward  for  women  who  have 
exerted  themselves  in  aid  of  sick  and  wounded 
soldiers  and  sailors  in  time  of  war.  The  enam- 
eled crimson-and-gold  cross  bears  the  words 
*Faith,  Hope  and  Charity ,»  with  the  effigy  of 
her  majesty,  the  royal  and  imperial  cipher,  etc., 
and  is  attached  to  a  blue  ribbon  and  worn  on 
the  left  shoulder. 

The  first  war  to  bring  the  Red  Cross  service 
into  activity  was  that  of  1866  in  Germany,  Aus- 
tria, and  Italy.  Austria  had  not  yet  joined 
the  compact,  but  her  citizens  raised  and  gave  to 
the  service  almost  $500,000.    Germany's  societies 


supplied  over  $3,000,000,  and  500  volunteers,  men 
and  women,  entered  the  service.  The  Red  Cross 
work  during  the  war  proved  the  incalculable 
value  of  the  organization.  The  next  call  on  the 
service  was  the  Franco-Prussian  war.  In  Ger- 
many, more  than  2,000  committees  were  formed 
at  the  beginning  of  the  conflict,  with  a  central 
committee  at  Berlin.  More  than  $14,000,000 
was  raised  and  used.  France  had  less  resource 
in  readiness,  but  she  raised  and  used  nearly 
$2,000,000,  and  her  service  cared  for  more  than 
100,000  wounded  men.  The  next  demand  on  the 
Red  Cross  was  in  1876-8,  when  Turkey,  Servia, 
Montenegro,  Greece,  and  Russia  became  em- 
broiled. In  the  beginning  of  this  period  of  its 
work,  the  Red  Cross  service  was  regarded  with 
suspicion  by  the  military,  but  was  soon  solicited 
to  take  control  of  its  treaty-province.  It  raised 
almost  $17,000,000  and  applied  over  $13,000,000. 

The  Red  Cross  emblem  found  its  first  oppos- 
ing force  in  Turkey.  The  Turkish  soldiers  re- 
garded it  as  of  religious  significance,  and  so 
violent  was  their  prejudice  that  a  red  crescent 
was_  substituted  in  order  to  secure  speediest  rec- 
ognition and  co-operation.  In  the  Japanese 
army  the  Red  Cross  service  has  been  wonder- 
fully effective.  In  1886,  Japan  entered  into  this 
international  treaty,  and  the  mikado  became 
president  of  a  Red  Cross  society  in  a  civil  ca- 
pacity. In  the  Turko-Russian  contest,  in  the 
Tunisian,  the  Tonkin,  and  the  Madagascar  wars, 
the  Red  Cross  was  notably  active.  In  the 
Grseco-Turkish  campaigns  its  work  and  sacri- 
fice were  heroic. 

National  Red  Crow.— This  is  an  American 
body  incorporated  under  the  laws  of  the  Dis- 
trict of  Columbia,  i  Oct.  1881,  reincorporated 
17  April  1893,  and  reincorporated  by  act  of 
Congress,  June  1900;  for  the  relief  of  suffering 
by  war,  pestilence,  famine,  flood,  fires,  and 
other  calamities  of  sufficient  magnitude  to  be 
deemed  national  in  extent.  The  organization 
acts  under  the  Geneva  Treaty.  The  United 
States  gave  its  adhesion  by  act  of  Congress  i 
March  1882;  ratified  by  the  Congress  of  Berne 
9  June  1882 ;  proclaimed  by  President  Arthur  26 
July  1882:  headquarters,  Washington,  D.  C. 
The  introduction  and  development  of  the  Red 
Cross  movement  in  the  United  States  were 
chiefly  due  to  Miss  Qara  Barton,  the  founder 
of  the  American  branch.  Previous  to  the  organ- 
ization of  this  branch  there  were  many  mem- 
bers of  the  Red  Cross  Society  in  the  United 
States  with  Miss  Barton  as  their  representative. 
When  the  national  branch  was  regularly  formed 
Miss  Barton  was  chosen  leader.  In  the  United 
States  no  laws  have  been  passed  to  regulate 
Red  Cross  work.  The  national  branch  has  no 
sub-societies  or  sub-committees;  but  patriotic 
and  sympathetic  men  and  women  as  individuals, 
or  united  in  societies,  are  at  liberty  to  assist  and 
to  co-operate  with  the  Red  Cross  in  raising 
money  and  in  providing  nurses  and  whatever 
the  service  requires.  Whenever  needed,  this 
co-operation  is  active  in  every  State  and  in 
most  of  the  Territories. 

The  American  National  Red  Cross  did  re- 
lief work  in  the  Russian  famine  of  1892,  and 
m  Armenia  in  1896. 

The  Red  Cross  work  in  Cuba  during  the 
war,  as  measured  by  service  and  contributions, 
was  phenomenal.  The  total  value  of  gifts,  in- 
ciudmg  cash  donations,  reached  nearly  $4,000.- 
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000.  When  peace  was  declared,  there  yet  re- 
mained starvation,  sickness,  disease,  destitution, 
and  desolation  on  the  island.  The  Red  Cross 
continued  indefatigable  in  its  work.  In  all 
its  Cuban  undertakings  volunteer  assistance  and 
contributions  of  supplies  were  received  from 
France,  England,  Belgium,  Holland,  Switzer- 
land, Germany,  Italy,  Denmark,  and  Mexico. 
Almost  all  the  Red  Cross  work  during  the  war 
with  Spain  was  done  by  temporary  Red  Cross 
auxiliaries,  and  other  aid  societies  which  went 
out  of  existence  at  the  end  of  the  war,  and 
•which  had  little  or  no  connection  with  the  Na- 
tional Society  beyond  that  implied  by  the  name. 

National  Support. — The  governments  of  the 
United  States,  Great  Britain,  Germany,  and 
Italy  give  no  regular  financial  support  to  the 
Red  Cross  societies.  In  1882  Congress  appro- 
priated $1,000  for  printing  Red  Cross  litera- 
ture; and  since  then,  from  time  to  time,  has 
approl>riated  various  sums  for  special  purposes, 
Itrat  otherwise  the  society  has  received  no  finan- 
■cial  support  from  the  government  of  the  United 
'.States.  In  Germany  the  government  grants  the 
society  permission  to  hold  occasional  lotteries 
to  secure  funds.  France  allows  an  indemnity 
of  20  cents  a  day  for  each  sick  or  wounded 
soldier  cared  for  by  the  society  in  time  of  war. 
The  Netherlands  government  pays  the  salary  of 
the  secretary,  provides  office  quarters,  allows 
$400  a  year  for  office  expenses,  pays  the  travel- 
ing expenses  of  an  officer  whose  duties  in  con- 
nection with  the  work  of  the  society  may 
necessitate  his  leaving  his  home.  Belgium 
gives  financial  support  in  time  of  war.  Den- 
mark contributes  annually  $1,000.  Austria 
gives  $2400  annually  for  assistance  in  case  of 
epidemics  or  great  calamities.  Switzerland  ap- 
propriates $5,000  annually  for  a  special  pur- 
pose. The  emperor  and  empress  of  Japan  give 
annually  $1,250.  Russia  pays  for  men  taken 
care  of  by  the  society  in  time  of  war,  at  a  rate 
agreed  upon  with  the  minister  of  war.  In  1900 
the  emperor  sanctioned  a  tax  of  2j4  cents  on 
certain  railroad  tickets  and  $2.50  on  passports, 
such  extra  tax  to  be  for  the  benefit  of  the  Red 
Cross  Society.  The  membership  of  the  society 
IS  as  follows:  In  1903,  in  the  United  States, 
298  members  of  the  National  Society;  France, 
55,000;  Austria,  52,209;  Hungary,  42,041;  Japan, 
«94,8i4;  Germany,  main  branch  and  affiliated 
societies,  300,000.  In  several  other  countries  the 
society  is  well  organized,  with  a  large  number 
«f  physicians,  nurses,  and  general  equipment. 

Consult:  'Red  Cross  Society  in  Foreign 
Countries,'  Senate  document  No.  178  (1903-4)  ; 
Du  Camp,  <La  Croix-Rouge  de  France* ;  Crie- 

fen,  <Das  Rothe  Kreutze  in  Deutschland> ; 
iarton,  'History  of  the  Red  Cross>;  'History 
ni  the  Red  Cross  in  Peace  and  War> ;  quarterly 
bulletin  published  by  the  International  Commit- 
tee of  Geneva,  'Bulletin  International  des  So- 
cietes  de  la  Croix-Rouge> ;  'Memorial  des 
Vingt-cinq  premieres  annees  de  la  Croix- 
Rouge';  American  Red  Cross  Relief  Reports 
<New  York). 

Red  Deer,  or  Stag,  the  common  deer 
(Cenus  elephas)  of  Europe  and  western  Asia, 
which  is  typical  of  the  family,  and  the  ordinary 
•deer"  of  literature  and  poetry  as  well  as  of 
the  chase.  It  much  resembles  the  American 
wapiti    but   is    smaller   and    rather   darker   in 

freneral  color.    A  fine  specimen  will  stand  four 
eet  tall  at  the  fore-shoulder  and  will  weigh 


about  300  pounds,  but  exceptional  ones  have 
weighed  much  more.  Even  larger  are  those  of 
the  Asiatic  border  and  Asia  Minor.  The  antlers 
of 'Scotch  and  Irish  stags  rarely  exceed  33 
inches  in  length;  but  those  of  eastern  Europe 
and  Siberia  are  far  longer.  Several  different 
names  have  been  given  to  the  related  deer  of 
northern  Asia,  but  they  seem  to  be  essentially 
the  same  as  those  of  Europe,  where  they  sur- 
vive sparsely  and  under  legal  protection  in  al- 
most all  the  countries.  In  the  British  Islands 
the  wild  red  deer  remains  only  in  the  Highlands 
of  Scotland,  but  is  "preserved®  on  many  large 
estates  and  protected  moors  in  both  England 
and  Ireland.  The  species  is  supposed  to  have 
been  origtinally  introduced  into  England  from 
France,  where  it  became  very  numerous,  but 
since  the  17th  century  it  has  been  killed  off 
in  most  parts  of  that  kingdom  to  make  way  for 
the  fallow  deer,  the  venison  of  which  is  far 
superior,  and  the  animal  itself  of  a  more  man- 
ag^ble  and  placid  disposition. 

The  stag  has  a  fine  eye,  an  acute  sense  of 
smell,  and  a  good  ear.  When  listening,  he 
raises  his  head  and  erects  his  ears.  When  going 
into  a  coppice  or  other  half-covered  place,  he 
stops  to  look  round  him  on*  all  sides,  and  scents 
the  wind,  to  discover  if  any  object  be  near 
that  might  disturb  him.  Though  a  simple,  he  is 
a  curious  and  crafty  animal.  When  hissed  or 
called  to  from  a  distance,  he  stops  short,  and 
looks  steadfastly,  and,  with  a  kind  of  admira- 
tion, at  horses  or  men;  and  if  the  latter  have 
neither  arms  nor  dogs  he  moves  on  without 
betraying  any  symptoms  of  alarm.  He  eats 
slowly;  and  after  his  stomach  is  full,  he  lies 
down  and  ruminates  at  leisure. 

In  winter  and  spring  this  animal  rarely  ever 
drinks,  the  dews  and  tender  herbage  being  suffi- 
cient to  satisfy  his  thirst;  but  during  the  parch- 
ing heats  of  summer,  he  not  only  frequents  the 
brooks  and  springs,  but  searches  for  deep  water 
wherein  to  bathe  and  refresh  himself.  He 
swims  with  great  ease  and  strength,  particularly 
when  he  |s  in  good  condition,  his  fat  contribut- 
ing to  his  buoyancy.  His  voice  is  stronger, 
louder,  and  more  tremulous  in  proportion  as  he 
advances  in  age ;  and  during  the  rutting  season 
it  IS  really  fearful.  The  cry  of  the  hind,  or 
female,  _  is  not '  so  loud  as  that  of  th^  male. 
The  pairing  season  is  in  August;  the  time  of 
gestation  is  between  eight  and  nine  months ; 
and  she  seldom  produces  more  jhan  one  at  a 
time.  The  usual  season  of  parturition  is  about 
May,  and  at  that  season  the  hinds  are  very 
cunning  in  concealing  and  tending,  and  exceed- 
ingly courageous  in  defending  their  young, 
which  are  exposed  to  many  enemies.  The 
"calf*  (as  the  fawn  is  called  by  gamekeepers) 
never  quits  the  dam  during  the  whole  summer ; 
and  in  winter,  the  hind,  together  with  all  the 
males  under  a  year  old,  assemble  in  herds, 
which  are  more  or  less  numerous  in  proportion 
to  the  mildness  or  severity  of  the  season.  At 
the  approach  of  spring  they  separate,  none  but 
those  of  the  age  of  one  year  remaining  asso- 
ciated. Stag-hunting,  as  carried  on  in  the 
Highlands,  is  a  sport  capable  of  rousing  all  the 
manly  ardor  and  energy  of  youth  and  manhood. 
The  beauty,  graceful  and  magnificent  bearing 
of  the  animal,  his  sagacity  in  evading  the  strat- 
agems of  the  hunter,  or  deer  stalker,  and  his 
courage  when  at  bay,  add  greatly  to  the  plea- 
sure of  the  chase.  When  the  stag  stands  at  bay, 
his  effort  is  to  do  so  in  a  river  or  lake,  where 
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he  has  a  great  advantage  over  the  dogs,  for  he 
firmly  stands  and  holds  his  position,  whilst  they 
swim  powerless  around  him.  On  land,  even,  a 
stag  at  bay  has  great  advantage  over  the  hounds, 
who  exhaust  themselves  with  their  clamor, 
while  he  is  in  a  comparative  state  of  rest,  and 
recovers  his  wind.  In  stalking  deer,  the  animal 
is  generally  shot;  but  if  he  is  only  wounded, 
and  has  power  to  fly,  then  the  dogs  are  slipped 
to  the  pursuit.  But,  in  olden  times,  the  chief 
reliance  for  pulling  and  killing  the  deer  was  in 
the  dogs;  and  the  fleetness  and  courage  of 
their  hounds  were  the  pride  of  nobles  and 
kingrs. 

At  the  present  day  another  sort  of  stag 
hunting  takes  place  near  Windsor  Castle,  and 
in  some  other  parts  of  England.  In  this  sport, 
which  is  contemptuously  regarded  by  many  per- 
sons, a  captive  stag  is  carried  in  a  covered  cart 
to  the  place  where  the  chase  is  to  occur,  and 
then  turned  loose.  After  a  brief  interval,  called 
giving  the  deer  'law,*  a  pack  of  hounds  is  sent 
upon  his  trail,  and  if  the  stag  has  spirit  enough 
to  run,  the  hunters  following  on  horseback  have 
a  lively  chase  across  the  country,  at  the  end  of 
which  the  deer  is  retaken,  unharmed  if  possible, 
and  saved  to  run  another  day.  This  is  a  rather 
tame  tradition  of  the  ancient  sport. 

From  the  most  remote  periods,  the  stag  has 
been  the  favorite  object  of  the  chase ;  and  the 
severe  forest  laws  of  the  earlier  Norman  mon- 
archs  sufficiently  attest  the  importance  which 
they  attached  to  the  sport.  The  afforesting  of 
vast  tracts  of  country,  by  which  not  only  single 
cottages  were  destroyed,  but  whole  villages 
swept  away,  and  churches  desecrated  and  de- 
molished, was  the  fertile  source  of  misery  to 
the  poorer  inhabitants,  and  of  injustice  to  the 
ancient  proprietors  of  the  soil ;  and  the  cruel 
inflictions  of  the  oppressive  laws  which  were 
enacted  to  preserve  die  deer,  increased  tenfold 
the  curse  arising  from  this  tyrannical  passion 
for  the  chase, —  for  it  was  a  crime  less  severely 
penal  to  kill  a  man  than  to  destroy  or  take  a 
deer. 

The  ancient  customs  and  laws  of  'Venerie,* 
that  science  which  our  simple  ancestors  looked 
upon  as  one  of  the  first  accomplishments  of  the 
high-bred  noble,  and  a  knowledge  of  which  was 
essential  to  his  education,  were  formal  and 
technical  to  an  extreme  degree.  A  few  of  the 
terms,  betokening  the  different  ages  of  the 
stag  and  hind,  are  still  retained,  though  some- 
what altered.  The  young  of  either  sex  is  called 
a  'calf*;  after  a  few  months  the  male  becomes 
distinguished  by  the  growth  of  the  bossets,  or 
frontal  protuberances,  on  which  the  horns  are 
afterward  developed,  which  during  the  first 
year  are  merely  rounded  knobs,  whence  he 
takes  the  name  "knobber."  In  the  second 
year  they  are  longer  and  pointed,  and  are  called 
dags,  and  the  animal  has  now  the  name  of 
•brocket*  In  the  third  year,  the  first,  or  brow 
antler,  has  made  its  appearance,  and  the  deer 
becomes  a  'spayad.'  In  the  fourth,  the  bez- 
antler  is  added,  and  he  is  then  termed  a  *stag- 
gard.*_  He  is  a  'stag*  in  the  fifth  year,  when 
the  third  antler,  or  royal,  appears ;  and  in  the 
sixth,  the  commencement  of  the  sur-royal,  or 
crown,  is  formed;  when  he  takes  the  name  of 
•hart.*  which  name  he  retains  throurfi  life. 
At  this  time  he  is  called  a  *stag  of  ten|*  prob- 
ably because  the  branches,  including  the  sor- 


royal,  frequently  amount  to  that  number.  After 
the  seventh  year  he  is  said  to  be  croched,  or 
palmed,  or  crowned,  according  to  the  number 
of  branches  composing  the  sur-royal.  The  fe- 
male is  a  «calf*  in  the  first  year,  a  'brocket's 
sister*  in  the  second  and  third,  and  ever  after- 
ward, a  'hind.* 

See  Deer,  and  consult  authorities  there 
cited. 

Red  Eagle,  Order  of  the.  See  Orders. 
Royal. 

Red-eyed  Vireo.     See  Vireo. 

Red  Game,  or  Grouse.     See  Grouse. 

Red  Gum-tree,  one  of  the  Australian 
Eucalypti  (Eucalyptus  resinifera),  yielding  a 
gum-resin  valued  for  medicinal  uses.  (See  Eu- 
calyptus.) Also  the  North  American  liquidam- 
bar  (q.v.). 

Red  Horse,  a  fish.    See  Sucker. 

Red  Jacket,  American  Indian,  chief  of  the 
Senecas:  b.  Old  Castle  on  Seneca  Lake,  about 
1751 ;  d.  Seneca  Reservation  30  Jan.  1830.  His 
Indian  name  was  Sagoyewatha;  he  was  called 
Red  Jacket  on  accoiint  of  the  scarlet  jacket  he 
always  wore,  which  had  been  given  him  by  * 
British  officer.  He  was  one  of  his  tribe  who 
served  with  the  British  during  the  Revolution- 
ary War;  and  was  noted  as  an  orator.  He 
became  widely  known  through  his  attitude  to- 
ward the  treaty  of  Fort  Stanwix  in  1784;  a 
council  had  been  called  to  negotiate  between 
the  United  States  and  the  Six  Nations  for  the 
cession  of  lands,  and  on  the  occasion  he  spoke 
eloquently  against  the  proposed  treaty,  but  with- 
out avail.  It  was  shortly  after  this  that  he  was 
elected  chief  of  the  Senecas.  In  1792  on  the 
occasion  of  the  signing  of  a  treaty  of  peace 
between  the  United  States  and  the  Six  Nations, 
'Red  Jacket  had  an  interview  with  General 
Washington,  who  gave  him  a  silver  medal  which 
he  always  wore  afterward.  In  i8io  he  gave 
information  to  the  agent  of  the  government  of 
the  attempt  made  by  Tecumseh  to  draw  the 
Senecas  into  the  western  combination;  and  in 
the  war  with  England  of  1812  he  offered  the 
service  of  his  tribe  to  the  United  States,  and 
proved  his  bravery  in  several  skirmishes.  The 
latter  years  of  his  life  were  passed  on  the 
Seneca  Reservation;  he  became  very  intemper- 
ate, and  was  at  one  time  deposed  from  tiie 
(.hieftainship  on  that  account.  He  always  op- 
posed the  advance  of  civilization,  the  mission- 
aries, and  the  work  of  education  among  his 
people.     Consult  the  <Life>  by  W.  L.  Stone. 

Red  Jacket,  Mich.,  village  in  Houghton 
County;  on  the  Chicago,  M.  &  St.  P.,  the 
Chicago  &  N.,  the  Mineral  Range,  and  the  Cop- 
per Range  R.R.'s;  about  15  miles  north  of 
Houghton.  It  is  in  the  famous  copper  region 
in  northern  Michigan,  near  Lake  Superior.  Its 
industries  are  connected  with  the  mining  of  cop- 
per and  preparing  it  for  market.  Pop.  (est.) 
4.700. 

Red  Line  Map,  a  map  which  attracted 
considerable  interest  about  the  time  of  the 
dispute  between  the  United  States  and  England 
over  the  boundary  line  between  Canada  and 
Maine.  It  was  made  by  the  Frenchman  D'An- 
ville  in  1746.  It  had  been  sent  to  Ver^ennes, 
the  French  minister,  by  Franklin  in  1782,  and 
was   discovered   among  the    Paris   archives  br 
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Jared  Sparks.  A  strong  red  line  drawn  near 
the  ridge,  in  which  the  Kennebec  and  Penob- 
scot rivers  rise,  more  than  favored  the  English 
claims,  respecting  the  northeast  boundary  of  the 
United  States.  Sparks  sent  it  to  Webster,  then 
Secretary  of  State,  who  was  anxious  lest  the 
English  should  hear  of  it.  It  was  used  in  a 
secret  session  of  the  Senate,  and  with  the  Maine 
commissioners  to  induce  a  ratification  of  the 
treaty,  and  was  afterward  made  a  ground  of 
reproach  against  Webster  by  opponents  of  the 
treaty. 

Red  Men,  Improved  Order  of.  See  Im- 
proved Order  of  rIo  Men. 

Red  Oak,  Iowa,  city,  county-seat  of  Mont- 
gomery County;  on  the  Nishnabatona  River, 
and  on  the  Chicago,  Burlington  &  Quincy  rail- 
road; about  48  miles  southeast  of  Council  Bluff 
and  38  miles  east  of  the  Missouri  River.  It 
was  founded  in  1857.  It  is  in  a  fertile  agricul- 
tural and  stock-raising  region ;  and  its  industries 
are  connected  chiefly  with  farm  products.  The 
chief  industrial  establishments  are  flour  mills, 
machine  shops,  creameries,  lumber  and  brick 
yards,  and  stock  yards.  The  city  has  13 
churches,  six  school  houses,  county  court-house, 
municipal  buildings,  and  several  good  business 
blocks.  The  three  banks  have  a  combined  capi- 
tal of  $200,000.  Pop.  (1890)  3,321;  (1900) 
4-355 :  O910)  4,830. 

Red  River,  a  large  river  of  the  United 
States,  the  southernmost  of  the  great  tributa- 
ries of  the  Mississippi  River.  Its  headwaters 
are  in  the  northwestern  part  of  Texas,  on  the 
eastern  edge  of  the  Llano  Estacado,  and  it 
flows  east-southeast,  forming  the  boundary  be- 
tween Texas  and  the  Indian  Territory  and  the 
northeastern  boundary  of  Texas,  entering  Ar- 
kansas at  the  southwest  corner  of  the  State.., 
After  entering  Arkansas  it  turns  south  and 
pursues  an  exceedingly  irregular  course  to 
Shreveport,  La.,  where  it  again  takes  a  south- 
east course  to  Avoyelles  County,  making  a 
large  northern  curve  in  crossing  this  county, 
and  entering  the  Mississippi  River  opposite  the 
southwest  corner  of  the  State  of  Mississippi. 
The  mouth  of  the  Red  River  is  about  340  miles 
from  the  mouth  of  the  Mississippi  River.  The 
whole  course  is  nearly  2,000  miles.  The  chief 
tributaries  are  the  Washita,  which  joins  it  in 
Louisiana;  and  the  False  Washita  and  the 
Kiamich,  botii  of  which  it  receives  in  the  Indian 
Territory.  Much  of  its  course  is  through  rich 
prairies,  with  red  soil  which  colors  the  water. 
About  100  miles  above  Nachitoches,  which  lies 
100  miles  above  the  mouth  of  the  stream,  com- 
mences a  swampy  expansion  of  the  river  called 
the  Raft,  70  miles  long  and  20  miles  to  30 
miles  wide,  produced  by  the  river  dividing  into 
a  number  of  channels,  sometimes  shallow,  which 
have  been  obstructed  by  fallen  trees  and  other 
matter  brought  down  by  the  stream.  At  great 
expense  this  obstruction  has  been  cleared  away 
so  far  as  to  admit  the  passage  of  steamboats. 
About  four  miles  above  Natchitoches  the  va- 
rious channels  again  unite,  soon,  however,  again 
to  separate  into  numerous  creeks  and  bayous. 
Above  Shreveport  was  another  such  Raft,  about 
32  miles  in  length.  In  1873  a  channel  was  cut 
through,  making  this  part  of  the  river  navigable, 
but  constant  care  is  exercised  in  removing  the 
floating  timber  so  as  to  keep  the  stream  open. 


In  the  upper  part  of  its  course  it  flows  through 
lofty  cations  whose  perpendicular  sides  are 
from  300  to  800  feet  in  height.  After  leaving 
the  canons  it  enters  the  sandy  lands,  where  the 
waters  extend  out  to  a  shallow  stream  from 
500  to  3,000  feet  in  width.  Then  as  it  enters 
the  wooded  country  the  stream  becomes  slug- 
gish and  spreads  out  for  miles. 

A  peculiarity  of  the  lower  course  of  the 
river  is  the  bayous  which  it  sends  out.  Some 
of  the  bayous  return  to  the  main  stream  and 
others  flow  directly  to  the  Gulf  of  Mexico. 
The  Atchafalaya  River  originally  left  the  Mis- 
sissippi at  a  great  bend  below  the  mouth  of 
the  Red  River;  but  the  Mississippi  has  cu* 
across  the  bend,  forming  Turnbull  Island,  and 
here  the  Red  occupies  the  channel  once  the 
Mississippi,  and  flows  south  of  the  island,  so 
that  the  head  of  the  Atchafalaya  is  now  in  the 
Red  River,  from  which  it  flows  south  to  the 
Gulf.  The  Mississippi  receives  the  flood  much 
earlier  than  the  Red  River,  and  at  that  time, 
the  Mississippi  flood  waters  flow  back  past 
Turnbull  Island  and  down  the  Atchafalaya.  The 
flood  plain  of  the  Red  River  in  Louisiana  ex- 
tends along  the  river  until  it  is  merged  into  the 
flood  plain  of  the  Mississippi  at  the  mouth  of 
the  Black  River.  This  plain  is  from  10  to  20 
miles  wide,  and  is  known  as  the  Red  River 
bottoms.  The  plain  is  below  the  level  of  the 
river  and  is  protected  by  levees.  The  river  bed 
above  Natchitoches  has  changed.  Many  years 
ago  the  river  left  the  old  bed  and  cut  a  new 
way  for  itself,  a  channel  about  20  miles  long. 
The  new  channel  is  called  Bon  Dieu  River  and 
the  old  channel  is  called  Cane  River.  The  gov- 
ernment is  improving  the  navigation  of  the  Red 
River.  Engineers  are  working  to  force  all  the 
waters  of  the  Red  River  into  the  Mississippi; 
thus  cutting  off  Atchafalaya.  The  river'  is 
navigable  for  nearly  1,300  miles,  and  with  its 
tributaries,  over  2,000  miles.  Small  steamer^ 
can  ascend  almost  to  the  Texas  boundary  at 
high  water,  and  to  Shreveport  at  all  seasons 
except  when  the  water  is  very  low.  Consult : 
Marcy,  'Exploration  of  the  Red  River  of 
Louisiana.' 

Red  River,  or  Song-Koi,  a  river  of  Tong- 
king,  formed  by  the  junction  of  the  Leteen  and 
Song-shai,  the  former  rising  in  the  Yun-nan 
province  of  China,  the  latter  in  Laos.  It  flows 
southeast,  passes  Hanoi,  and  after  a  course  of 
about  700  miles  falls  by  several  mouths  into 
the  Gulf  of  Tongking.  The  river  is  navigable 
to  Lao-kai,  on  the  border  of  China  and  Tong- 
king and  along  it  the  French  are  developing 
a  trade  with  the  Chinese. 

Red  River  Campaign.  In  1864  Gen.  Banks, 
to  reduce  Texas,  asked  for  reinforcements  in 
order  to  take  in  rear  the  Confederate  works  at 
Galveston  and  the  mouth  of  the  Brazos;  but 
Halleck  advised  operating  by  way  of  the  Red 
River,  capturing  the  Confederate  depot  and 
dockyard  at  Shreveport,  and  repossessing  west- 
ern Louisiana  and  Texas  at  a  blow.  The  Mis- 
sissippi squadron  under  Porter  was  to  co-op- 
erate; the  army  must  be  back  for  the  trans- 
Mississippi  operations  of  spring  and  summer; 
but  no  movement  could  be  made  till  the  spring 
rains  had  raised  the  Red.  with  only_  four  feet 
at  low  water  and  full  of  obstructions.  The 
fleet  left  Vicksburg  10  March,  and  landed  A.  J. 
Smith's  troops  at  Simsport  on  the  13th ;  Gen. 
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■Franklin  had  already  come  up  and  driven  Gen. 
Dick  Taylor  from  Fort  De  Russey  guarding 
the  stream ;  the  fleet  passed  up  without  opposi- 
tion; and  on  the  15th  and  i6th  the  forces  met 
at  Alexandria.  But  the  Union  movements 
were  difficult  of  co-ordination;  Banks  did  not 
arrive  till  the  26th,  the  rest  of  Franklin's  corps 
on  the  28th.  Meantime  the  Confederates  had 
strongly  fortified  Shreveport  and  placed  several 
gunboats  there.  Banks,  with  Franklin,  went  by 
land  to  Natchitoches,  routing  a  Confederate 
force  at  Cane  River  on  the  28th;  Smith's  com- 
mand went  by  the  river  in  transports,  to  Grand 
Ecore,  four  miles  below,  arriving  3  .'Vpril,  the 
day  after  Banks.  On  the  8th  and  ptli  Banks 
advanced  by  a  road  away  from  the  river;  the 
Confederates  had  laid  a  V-shaped  ambush  for 
i.im,  and  his  command  of  8,coo  men  was  ut- 
terly routed,  and  would  have  been  annihilated 
l)ut  for  reinforcements  from  Franklin,  2,000 
being  killed  or  wounded  (battle  of  Mansfield). 
Banks  retreated;  the  next  day  the  Confederates 
.advanced,  but  were  met  by  a  counter-ambush  of 
Franklin's,  and  one  wing  of  their  army  was 
<iriven  back '  with  heavy  loss.  But  the  other 
wing  was  so  successful  that  the  Federals  re- 
treated that  night  and  hurried  on  to  Grand 
Ecore  and  finally  to  Alexandria,  aban- 
doning the  campaign.  Meantime  the  fleet 
was  caught  in  the  falling  water  of  the  Red, 
■and  would  have  fallen  into  the  hands  of 
the  Confederates  but  for  the  engineering  skill 
and  resolution  of  Lieut-Col.  Joseph  Bailey, 
who  built  a  dam  of  stones  and  logs,  which 
raised  the  river  and  floated  all  the  vessels  down 
with  a  narrow  escape  from  destruction. 

Banks'  army  in  this  campaign  numbered 
,'?i..'?03 ;  but  after  detaching  two  divisions  sent  to 
different  points,  he  had  a  marching  column  of 
25,736  officers  and  men  of  all  arms.  His  losses, 
including  those  lost  on  the  retreat  from  Alexan- 
dria, were  454  killed,  2,191  wounded,  and  2,600 
captured  or  missing,  a  total  of  5,244.  Taylor's 
Confederate  army  numbered  11,000,  and  its  total 
losses  in  the  campaign  were  3,976  in  killed, 
wounded,  and  missing.    See  Sabine  Cross  Roads. 

Joseph  T.  Derry, 
Author  of  ^History  of  Georgia.^ 

Red  River  of  the  North,  a  stream  which 
has  its  source  among  the  lakes  in  the  west  cen- 
tral part  of  Minnesota.  It  first  flows  south 
and  southwest,  then  west  to  the  boundary  be- 
tween Minnesota  and  North  Dakota,  where  it 
turns  north  and  forms  the  boundary  between 
the  States  mentioned.  It  enters  Canada  in  the 
province  of  Manitoba  and  flows  into  Lake  Win- 
nipeg. Its  source  is  about  1,600  feet  above  sea- 
level  and  its  mouth  710  feet.  It  is  nearly  700 
miles  long,  the  greater  part  of  its  course  is  in 
the  United  States.  Its  drainage  area  is  about 
43,500  square  miles,  three  fourths  of  which  is 
in  the  United  States.  It  is  navigable  almost  to 
the  source.  The  river  and  its  tributaries  have 
in  many  parts  of  the  plain  cut  channels  through 
the  clay  from  20  to  30  feet  deep.  The  Red 
River  is  connected  with  the  Mississippi  through 
its_  southern  branch,  Lake  Traverse,  and  the 
Minnesota  River.  .At  high  water  small  steamers 
canpass  from  the  Red  River  to  the  Mississippi. 
It  is  connected  with  Hudson  Bay  by  means 
of  Lake  Winnipeg.  A  number  of  small  rivers 
enter  the  Red  River  from  Minnesota  and  North 
Dakota.    The    largest    tributaries    from    North 


Dakota  are  Sheyenne  and  Pembina.  The  latter 
river  has  its  rise  in  Manitoba.  The  chief  tribu- 
tary it  receives  in  Manitoba  is  Assiniboine. 

The  Red  River  flows  through  a  productive 
agricultural  region,  famous  for  the  quantity  and 
quality  of  its  wheat  The  greater  part  of  the 
basin  of  this  river  has  been  twice  submerged 
beneath  the  sea,  and  it  was  covered  with  an 
extensive  glacial  drift  which  left  an  immense 
lake,  now  called  Lake  Agassiz  (q.v.),  that  had 
an  outlet  to  the  Mississippi  River.  The  beaches 
are  still  well  defined,  even  those  showing  the 
gradual  contraction  of  the  lakf.  The  lakes  of 
Manitoba  are  the  remains  of  this  vast  lake. 
The  deposits  made  by  means  of  ice  and  water 
have  made  the  Red  River  Valley  an  exceedingly 
fertile  region. 

Red  River  Settlement,  Canada,  founded  in 
1812  by  the  Earl  of  Selkirk,  on  the  banks  of  the 
Red  River,  and  since  1870  forming  part  of  the 
province  of  Manitoba  (q.v.). 

Red  Rover,  The,  a  sea  tale  by  James 
Fenimore  Cooper,  published  in  1828. 

Red  Russians.     See  Ruthenians. 

Red  Sandstone,  an  obsolete  term  in 
stratigraphical  geology,  used  to  designate  a 
group  of  formations  of  which  a  red  sandstone 
of  various  shades  was  characteristic.  These 
sandstones,  however,  were  later  found  to  belong 
to  two  series,  a  lower  one,  the  Old  Red  Sand- 
stone (q.v.),  now  generally  known  as  Devo- 
nian, and  an  upper  one,  the  New  Red  Sand- 
stone (q.v.),  separated  from  each  other  by  the 
formations  of  the  Carboniferous  Period  (q.v.). 

Red  Scale,  an  insect  affecting  the  orange 
(q.v.).    See  also  Scale-insects. 

Red  Sea,  or  Arabian  Gulf  (ancient.  Mare 
Rubruin,  Mare  Erythraum,  or  Sinus  Arabicus; 
Arabic,  Bahr-el-Hejas),  a  branch  of  the  Indian 
Ocean,  extending  from  the  Strait  of  Bab-el- 
Klandeb,  in  a  north-northwest  direction  between 
Arabia  on  the  east,  and  Abyssinia,  Nubia,  and 
Egypt  on  the  west,  and  connected  with  the 
Mediterranean  on  the  north  by  the  canal,  about 
100  miles  long,  across  the  Isthmus  of  Suez. 
The  Red  Sea  is  a  comparatively  narrow  ex- 
panse, 1,450  miles  long  with  a-maximum  breadth 
on  the  tropic  of  Cancer  of  200  miles  and  a 
general  average  of  about  180  miles,  but  dimin- 
ishing gradually  at  its  south  and  north  ex- 
tremities; at  the  former,  across  the  strait  it  has 
a  width  of  only  14V2  miles,  further  subdivided 
by  the  island  of  Perim  into  two  channels,  a 
larger  on  the  east,  of  11  miles,  and  a  less  onthe 
west,  of  V/i  miles,  and  forking  at  the  latter  into 
two  branches,  the  one  of  which,  forming  the 
Gulf  of  .Akaba,  penetrates  north  by  east  into 
.■\rabia  for  about  100  miles,  with  an  average 
breadth  of  about  15  miles ;  while  the  other, 
forming  the  Gulf  of  Suez,  follows  the  general 
direction  of  the  sea,  and  penetrates  between 
.Arabia  and  Egypt  for  about  200  miles,  with 
an  average  breadth  of  about  20  miles.  In  the 
fork  between  these  two  branches  is  the  cele- 
brated Mount  Sinai,  or  Jebel  Musa  (Mount  of 
Moses).  To  the  Biblical  student  the  Red  Sea 
possesses  considerable  interest  from  the  ac- 
count of  its  miraculous  passage  by  the  children 
of  Israel  when  journeying  from  Egypt.  The 
place  at  which  they  crossed  the  sea  was  the 
Gulf  of  Suez  at  its  northern  extremity,  but 
opinions  differ  as  to  the  exact  point  of  transit 
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some  maintaining  that  it  was  in  tlie  neighbor- 
hood of  the  town  of  Suez,  and  others  that  it  was 
about  18  miles  farther  south,  at  the  mouth  of 
the   Wady  Tuarik. 

The  climate  is  tropical  and  depressing;  both 
ohores  of  the  Red  Sea  east  and  west  consist 
generally  of  a  low  tract,  mostly  sandy,  though 
sometimes  swampy,  varying  in  widtli  from  10 
to  30  miles,  and  suddenly  terminated  by  tlte 
abutments  of  a  lofty  table-land  of  3,000  feet  to 
6,000  feet  high.  The  Red  Sea  may  thus  be 
considered  as  occupying  the  bottom  of  an  im- 
mense longitudinal  valley,  which  probably  at  one 
time  extended  between  the  table-lands  without 
interruption,  but  has  since  been  partially  filled 
up  by  coral-workings,  which,  extending  in  paral- 
lel lines  at  a  short  distaiice  from  either  coast, 
have  subdivided  the  sea  into  three  different 
channels,  and  have  also  studded  its  shores  with 
numerous  small  islands.  In  the  main  channel 
the  depth  reaches  in  one  place  1,054  fathoms, 
but  diminishes  toward  the  extremities,  where 
the  depth  in  general  does  not  exceed  from  40  to 
50  fathoms. 

In  the  Gulf  of  Suez,  which  in  earlier  times 
is  supposed  to  have  extended  considerably  far- 
ther north,  this  depth  gradually  decreases  to  30 
fathoms,  and  still  continues  to  shoal,  till  at  the 
harbor  of  Suez  it  amounts  to  only  three 
fathoms ;  in  the  Gulf  of  Akaba,  on  the  contrary, 
the  depth  of  the  main  channel  is  fully  main- 
tained, and  in  some  places  even  exceeded.  The 
currents  of  the  Red  Sea  arc  the  result  of  pre- 
vailing winds.  These  winds,  whether  proceed- 
ing either  directly  north  or  south,  affect  only 
the  main  body  of  the  sea,  and  leave  a  consider- 
able belt  along  the  coasts  subject  to  alterna- 
tions of  land  and  sea  breezes,  and  not  unfre- 
quently  to  sudden  squalls.  The  chief  dangers 
to  navigation  arise  from  the  number  of  shallow 
reefs,  of  the  presence  of  which  no  intimation 
is  given,  as  the  sea  never  breaks  upon  them. 
This  absence  of  breakers  is  accounted  for  by 
the  porous  nature  of  the  coral,  which  offers  so 
little  resistance  that  the  sea  diffuses  through 
it  without  commotion,  as  if  it  were  passing 
through  a  sieve.  The  principal  harbors  of  the 
Red  Sea  are,  on  the  African  coast,  Suez,  Kos- 
seir.  Suakin,  and  Massowa;  and  on  the  Arabian 
coast,  Jedda  (the  port  of  Mecca),  Hodeida.  and 
Mocha.  The  trade  from  shore  to  shore  is  not 
of  much  importance,  consisting  chiefly  of  the 
transport  of  pilgrims  and  some  grain  from 
Egypt;  but  the  trade  up  and  down  the  sea,  be- 
tween Europe  and  the  East  Indies,  has  become 
very  large  since  the  construction  of  the  great 
ship  canal  across  the  Isthmus  of  Suez. 

A  telegraphic  cable  enters  the  Red  Sea  at 
Suez,  passes  down  to  Kosseir  on  its  western 
shore,  thence  to  Suakin  on  the  same  side,  about 
lat.  19°  10'  N.,  and  then  proceeds  in  a  south- 
southeastern  direction  close  to  the  island  of 
Perim,  and  out  into  the  Indian  Ocean  by  the 
Strait  of  Bab-el-Mandeb,  and  arrives  at  Aden 
(q.v.). 

Red  Shirts,  the  name  given  to  an  organ- 
ization in  North  Carolina,  whose  object  was 
to  establish  and  maintain  white  supremacy  in 
that  State,  and  keep  the  negroes  under.  It 
flourished  in  the  reconstruction  period  after 
the  Civil  War.    The  members  wore  red  shirts. 

Red-shouldered  Hawk,  a  large  .American 
buzzard-hawk    (Buteo   lineatus),  known  popu- 


larly as  one  of  the  hen-hawks  (q.v.),  and  com- 
mon over  most  of  North  America;  but  western 
examples  differ  from  the  eastern  ones  and  are 
called  the  red-bellied  hawk  (variety  elegans). 
It  is  most  numerous  south  of  the  Great  Lakes 
in  winter,  by  reason  of  the  accession  of  north- 
ern migrants.  It  is  of  large  size  and  distin- 
guished by  the  rufous  tinge  of  the  head,  neck, 
and  shoulders,  and  plumage  generally,  the 
breast  with  shaft-streaks  of  blackish,  and 
the  tail  clear  brownish-black,  crossed  with  six 
sharply  defined  narrow  bands  of  white.  The 
young  are  darker  and  more  obscurely  marked. 
The  habits  of  this  bird  are  much  like  those  of 
its  congeners,  the  red-tail,  and  broadwing. 
They  may  be  seen  at  all  seasons  "sweeping  in 
graceful  curves  over  the  country,  rising  and 
falling  in  spirals,  unless  after  noting  prey,  when 
they  sometimes  dart  down  hundreds  of  yards 
in  a  very  few  seconds.  Although  they  feed 
much  on  birds  and  rabbits,  and  are  frequent 
visitors  to  the  farmyard,  they  seem  to  have  a 
special  predilection  for  squirrels."  They  make 
their  nests  of  sticks  in  the  tops  of  tall  trees, 
and  very  early  in  the  spring  four  or  five  large, 
globular,  heavily  blotched  eggs,  are  laid.  (Ton- 
suit  Fisher,  <  Hawks  and  Owls  of  the  United 
States*    (1893). 

Red  Snapper,  a  fish.  See  Snapper. 
Red  Snow,  the  color  of  which  is  caused 
by  minute  organisms,  vegetable  or  animal. 
Aristotle  hinted  at  its  existence;  Saussure  in 
1760  discovered  it  on  the  St.  Bernard,  and 
Capt.  Ross  in  1819  brought  specimens  from  the 
Arctic  regions.  He  had  found  ci^ht  miles  of 
cliffs,  600  feet  high,  colored  by  it,  iu  many 
places  to  the  depth  of  12  feet,  where  the  rock 
was  reached.  Capt.  Parry  and  other  Arctic  ex- 
plorers have  since  met  with  it  abundantly. 

Red  Spider,  a  small,  scarlet  web-spinoing 
mite  (TetranycliHS  telarius),  which  damage  the 
leaves  of  plants  in  greenhouses.  They  should 
be  killed  off  by  a  kerosene  emulsion  spray. 
Red  Sorrel.  See  Hibiscus. 
Red  Stone,  Old  Fort,  a  Pennsylvania 
structure  which  figured  in  the  struggle  between 
the  French  and  English  for  mastery  in  the  Ohio 
repon.  It  was  first  a  storehouse  of  the  Ohio 
Company,  was  a  rendezvous  for  the  English 
when  they  gathered  to  advance  against  the 
French  in  1754,  and  was  burned  by  the  French 
later  in  the  conflict.  At  its  ruins  the  leaders 
of  the  Whiskey  Insurrection  held  a  meeting  in 
August  1794  to  plan  opposition  to  the  whiskev 
tax. 

Red  Sunsets,  brilliant  phenomena  which 
attracted  attention  in  North  America  and  other 
parts  of  the  globe  in  the  autumn  of  1883  and 
for  several  succeeding  months.  A  vivid  red 
glow  suffused  the  entire  western  Sky,  remaining 
for  upward  of  an  hour,  when  it  would  slowlx 
fade  away.  This  strange  sight  was  first  noticed 
in  India,  where,  it  is  said,  the  sun  assumed  a 
distinct  greenish  tinge  on  nearing  the  horizon. 
In  striving  to  account  for  these  strange  mani- 
festations a  number  of  solutions  were  offered, 
but  the  theory  that  met  with  greatest  accept- 
ance was  that  they  emanated  from  volcanic  dust 
and  gaseous  matter  vomited  by  Krakatoa,  in 
Sunda  Straits.  Calculations  demonstrated  the 
fact  that  the  manifestations  of  the  red  glow 
coincided  with   the  course  which   such   vapors 
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would  take  on  being  wafted  away  by  winds. 

Red  Tape,  a  term  applied  to  unnecessary 
routine  and  formality  in  official  affairs.  It  is  de- 
rived from  the  fact  that  official  documents  were 
bound  together  by  red  ribbons  or  tapes.  Dickens 
in  '  Little  Dorrit,  >  and  Mark  Twain,  in  one  of  his 
humorous  sketches,  have  illustrated  the  working 
of  red  tape. 

Red  Water,  (i)  a  disease  of  cattle.  See 
Rinderpest.  (2)  A  marine  worm  of  flagellate 
protozoa,  class  Masligophora,  order  Dinoflagel- 
lata.  infecting  harbor  waters,  destroying  fish  and 
molluscs.  Varies  in  color  from  yellow  to  reddish 
brown  and  is  so  called  as  it  turns  the  water  red 
when  present. 

Red  Wing,  Minn.,  city,  county-seat  of 
Goodhue  County;  on  the  Mississippi  River,  at 
tiie  head  of  Lake  Pepin,  and  on  the  Chicago, 
Great  Western,  the  Chicago,  M.  &  St.  P.,  and 
the  Chicago  &  N.  R.R.'s;  about  40  miles  south- 
east of  Saint  Paul.  It  was  settled  in  1853,  in- 
corporated in  1854,  and  chartered  in  1864.  It 
is  in  a  productive  agricultural  region  in  which 
are  deposits  of  fire-clay.  Red  Wing  is  the  com- 
mercial and  industrial  centre  for  a  large  part 
of  Goodhue  and  Dakota  counties.  The  chief 
manufacturing  establishments  are  sewer-pipe 
works  which  employ  about  450  persons;  fur- 
niture factories,  about  250  employees;  lumber 
mills,  140  employees;  stoneware  works,  120; 
hat  factory,  40;  other  manufactories,  with 
about  130  employees.  The  prominent  public 
buildings  are  the  churches,  schools,  and  several 
business  blocks.  The  educational  institutiotis 
are  a  State  training  school,  Red  Wing  Semi- 
nary, Hague  Sjmod  Theological  School,  Lu- 
theran Ladies'  Seminary,  high  school,  public 
and  parish  schools,  a  public  library,  and  pri- 
vate school  libraries.  There  are  two  hospitals. 
The  three  banks  have  a  combined  capital  and 
surplus  of  $375,000.  The  government  is  vested 
in  a  mayor  and  a  council  of  nine  members, 
elected  bietmially.  Pop.  (1890)  6,294;  (ipoo) 
7.525;  (1910)  9048.  John  A.  Pardee, 

Editor,  ^-Goodhue  County  News? 

Redan',  a  fortified  work  having  two  faces 
forming  a  salient  angle  in  the  direction  from 
which  an  attack  may  be  expected.  It  is  open 
at  the  gorge.  A  double  redan  has  a  re-enter- 
ing angle  for  mutual  defense.  The  redan  is 
the  simplest  field  work,  and  is  used  for  defend- 
ing the  avenues  of  approach  to  a  village,  bridge, 
or  defile.  In  front  of  another  field  work,  it  is 
called  a  fleche.  When  flanks  are  added  to  the 
faces,  the  work  becomes  a  detached  bastion  or 
lunette.  The  redan  at  Sebastopol  in  the  Cri- 
mean war  was  the  scene  of  stubborn  conflict 
between  the  Russians  and  the  English. 

Redbird.    See  Casoinal  Grosbeak. 

Redbreast,  or  Robin  Redbreast,  a  familiar 
European  warbler  {Erythacus  rubeeula),  which 
by  its  familiar  habits  has  endeired  itself  to 
children,  and  has  caused  it  to  be  protected  and 
welcomed  more  than  any  other  bird.  The  red 
breast  of  the  male  is  the  distinguishing  feature 
of  the  species,  but  the  females  have  duller 
colors.  In  Great  Britain  the  redbreast  is  a 
permanent  resident,  but  in  more  northern  coun- 
tries it  is  migratory,  flying  southward  in  winter. 
It  also  occurs  in  Asia  Minor  and  in  North 
Africa.     The  nest  is  made  of  moss  and  leaves. 


and  is  lined  internally  with  feathers.  The  eggs 
number  five  or  six,  and  are  white,  spotted  with 
pale  brown. 

These  birds,  in  winter  especially,  become 
very  bold  and  confident  in  habits,  approaching 
doors  and  windows  without  fear,  and  soon 
learning  even  to  know  the  hand  which  deals 
out  crumbs  and  scraps  of  food  to  them  during 
the  inclement  season.  On  the  approach  of  the 
milder  spring  the  redbreast  returns  to  its  na- 
tive haunts  and  wilder  state.  During  the  breed- 
ing season  these  birds  are  very  pugnacious, 
and  they  may  attack  and  drive  away  all  the 
smaller  birds  from  the  vicinity  of  the  nest  The 
food  in  spring  consists  chiefly  of  insects,  while 
iti  autumn  fruits  and  seeds  constitute  the 
dietary.  The  song  is  sweet,  but  not_  specially 
remarkable,  and  continues  during  spring,  sum- 
mer, and  autumn,  often  in  rainy  weather.  In 
Germany  it  is  termed  Thomas  Gierdet;  and  in 
Norway,  Peter  Ronsmad. 

Redback.     See  Duiker-bok. 

Redbud,  a  tree.     See  Cercis. 

Redcap,  a  variety  of  Hamburg  fowls.  See 
Poultry. 

Red'ding,  Cal.,  city,  county-seat  of  Shasta 
County;  on  the  Sacramento  River,  and  on  the 
Southern  Pacific  railroad;  about  173  miles 
north  of  Sacramento.  It  is  in  a  mining  and 
lumbering  region,  in  which  there  are  some  ex- 
cellent farms  in  the  fertile  valleys.  The  chief 
industrial  establishments  are  lumber  mills,  ma- 
chine shops,  foundries,  and  tool  shops.  The 
shipment  trade  is  chiefly  in  lumber  and  min- 
erals. It  has  a  well-built  court  house  and  a 
sanatorium.    Pop.  (1910)  3,090. 

Redemp'tion,  in  Christian  theology,  the 
liberation  of  sinners  from  the  penalties  of 
the  violated  divine  law ;  it  is  effected  through  the 
expiating  vicarious  sacrifice  of  Christ  upon  the 
cross.  In  law,  the  freeing  of  an  estate  from 
mortgage,  or  the  taking  back  of  mortgaged 
property  ui>on  fulfilling  tiie  terms  or  conditions 
on  which  it  was  conveyed  to  the  mortgagee. 
See  Equitv  of  REDEMPnoN. 

Redemp'tioners,  or  Indentured  Servants, 
emigrants  to  the  American  colonies  who  sold 
their  services  to  planters  or  others  for  a  term 
of  years  —  four,  five,  or  seven,  according  to  the 
contract  —  after  the  completion  of  which  they 
acquired  their  liberty  with  a  grant  of  land. 
There  were  redemptioners  in  the  first  colony 
founded  in  Virginia;  the  system  was  introduced 
in  Massachusetts  in  1631  and  later  in  Maryland, 
New  York,  Connecticut,  and  Pennsylvania. 
With  these  indentured  servants  were  brought 
in  many  persons  who  came  not  of  their  free 
will  but  were  kidnapped  and  held  in  servi- 
tude.   See  Villeins. 

Redemptionists.     See  Trinitarians. 

Redemptoris'tine  Nuns,  or  Order  of  the 
Most  Holy  Redeemer,  a  religious  order  of 
women  in  the  Roman  Catholic  Church,  founded 
in  1732  by  St.  Alfonso  de  Liguori.  They  are 
strictly  cloistered,  leading  the  contemplative  life, 
and  by  their  prayers  assisting  the  missionary 
priests  of  the  order  of  Redemptorists  (q.v.)  ; 
they  are  subject  to  the  jurisdiction  of  the  ordi- 
nary of  their  place  of  residence. 

Redemp'torists,  members  of  the  Congre- 
gation of  the  Most  Holy  Redeemer,  an  institute 
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M  missionary  priests  in  the  Roman  Catholic 
Church,  founded  in  1732  by  St.  Alfonso  de 
Liguori;  in  some  countries  they  are  known  as 
Liguorians.  The  institute  received  the  approval 
of  Benedict  XIV.  in  1749.  The  members,  in 
addition  to  the  three  perpetual  vows  of  poverty, 
chastity,  and  obedience  common  to  all  monastic 
and  semi-monastic  bodies,  bind  themselves  by 
a  vow  of  perseverance  in  the  institute  until 
death :  by  their  vow  of  poverty  they  are  bound 
to  refuse  all  church  benefices,  offices,  and  dig- 
nities outside  of  their  congregation.  Their 
main  occupation  is  the  apostolic  ministry  in 
conducting  "retreats"  and  "missions"  to  all 
classes,  with  preference  for  such  as  are  most 
neglected_  or  who  come  least  under  the  ordinary 
ministrations  of  the  Church.  The  Congregation 
has  establishments  in  various  countries  of  con- 
tinental Europe  and  many  in  the  British  isles. 
Their  first  house  in  the  United  States  was 
founded  in  1832  at  Detroit:  they  have  now 
houses  in  many  of  the  principal  cities. 

Redeye,  the  name  of  two  or  more  com- 
mon fresh-water  fishes:  (i)  the  rockbass  or 
goggle-eye  (AmblopUtes  rupestris)  (see  Bass)  ; 
(2)  in  England  the  rudd,  a  reddish  roach-like 
fish  (Leuciscus  erythropthalmus),  sometimes 
two  pounds  in  weight,  and  highly  esteemed  by 
an  Tiers  both  in  Great  Britain  and  on  the  Con- 
tinent. 

Red'field,  Isaac  Fletcher,  American  jurist: 
h.  Wethersfield,  Vt.,  10  April  1804;  d.  Charles- 
town,  Mass.,  23  March  1876.  He  was  graduated 
from  Dartmouth  College  in  1825,  admitted  to 
the  bar  and  engaged  in  law  practice.  He  was 
attorney-general  for  Orleans  County,  Vt.,  in 
1832-S,  judge  of  the  Vermont  supreme  court 
in  1835-52,  chief  justice  in  1852-60,  and  in 
1857-61  occupied  the  chair  of  jurisprudence  at 
Dartmouth.  He  removed  to  Boston  in  1861, 
and  in  1867-9  was  special  counsel  in  Europe  for 
the  United  States.  He  was  editor  for  New 
England  of  the  *  American  Law  Register'  and 
published:  'Law  of  Railways*  (1857);  'Law 
of  Wills'  (1864-70);  'Leading  American  Rail- 
way Cases'  (1870);  etc. 

Redfield,  William  Charles,  American  scien- 
tist: b.  Middletown,  Conn.,  25  March  1789;  d. 
New  York  12  Feb.  1857.  In  1803  he  was  ap- 
prenticed to  a  mechanic  at  Upper  Middletown 
(now  Cromwell),  in  1811  set  up  for  himself  at 
Middletown  as  a  mechanic  and  small  merchant, 
and  in  1821  began  his  study  of  the  subject  of 
Atlantic  gales  by  observations  of  the  region  in 
eastern  Connecticut  and  western  Massachusetts 
devastated  by  the  storm  of  3  September,  long 
known  as  the  "great  September  gale."  By  his 
investigation  of  the  course  and  direction  of  pros- 
trated objects,  he  became  convinced  that  the 
storm  was  a  progressive  whirlwind.  The  per- 
fecting of  his  theory  of  storms  became  his 
chief  object.  In  1831  he  began  the  publication 
in  the  'American  Journal  of  Science'  of  a 
series  of  articles  on  the  laws  of  storms;  and 
in  1834,  in  an  article  in  the  same  journal  on 
'Hurricanes  of  the  West  Indies'  gave  a  com- 
plete synopsis  of  the  main  points  of  his  theory 
as  developed  by  a  more  extensive  analysis  of 
observed  phenomena.  His  views,  known  as  the 
"rotary  theory  of  storms,"  were  accepted  after 
some  slight  opposition:  and  Redfield.  by  his 
explanation  of  the  mechanism  of  extended  hur- 


ricanes became  one  of  the  principal  contributors 
to  a  scientific  knowledge  of  the  earth's  atmo- 
sphere. He  wrote  also  on  geography  and 
geology.  As  a  naval  engineer  he  devised  the 
system  of  "safety  barges,"  by  which  passenger 
service  via  the  Hudson  between  New  York  and 
Albany  was  conducted  by  means  of  a  passenger 
boat  drawn  by  two  steamers  at  such  a  distance 
as  to  avoid  danger  of  explosions,  the  frequent 
occurrence  of  which  had  caused  general  terror. 
Thus  originated  the  idea  of  tow-boats  for  the 
conveyance  of  freight.  Redfield  was  also  promi- 
nently interested  in  railway  construction.  A' 
list  of  his  published  papers,  from  1829  to  1857, 
includes  62  titles. 

Redfield,  S.  D.,  city,  county-seat  of 
Spink  County;  on  the  Chicago,  M.  &  St.  P.  and 
the  Chicago  &  N.R.R.'s;  about  35  miles  south 
of  Aberdeen.  It  is  an  agricultural  and  stock- 
raising  region.  It  has  a  State  Institution  for 
the  Feeble-Minded  and  the  Redfield  College, 
opened  in  1887  under  the  auspices  of  the  Con- 
gregationalists.   Pop.  (1910)   1,431. 

Redfin.     See  Red- horse;  Shiner. 

Redfish,  the  name  of  several  fishes  notable 
for  their  color:  (i)  In  Alaska,  the  salmon 
more  familiarly  known  by  its  name  "blueback" 
(q.v.)  in  the  Columbia  River  Valley;  also  called 
redfish  about  the  lakes  of  northern  Idaho.  (2) 
On  the  California  coast,  a  gaudily  tinted  wrasse 
(Pimelometopon  pulcher),  related  to  the  east- 
ern tautog,  which  reaches  a  weight  of  12  or  15 
pounds,  and  is  taken  in  large  numbers  in  the 
kelp  offshore  with  hook  and  line.  The  Chi- 
nese salt  and  dry  them.  (3)  The  rose-fish 
(q.v.)  of  the  Atlantic  coast.  (4)  Tlie  red 
drum.    See  Drumfish. 

Redgauntlet,  red-gant'let,  a  novel  by  Sir 
Walter  Scott,  published  in  1824.  Sir  Alberick 
Redgauntlet.  ardently  espousing  the  cause  of  the 
Young  Pretender  in  1745,  pays  for  his  en- 
thusiasm with  his  life.  His  widow,  ascribing 
her  bereavement  to  the  politics  of  the  Red- 
gauntlets,  desires  to  rear  her  children  in  al- 
legiance to  the  reigning  d>Tiasty.  Her  efforts 
prove  ineffectual  and  the  tale  is  concerned  with 
the  plots  to  enthrone  the  Chevalier,  into  which 
young  Redgauntlet  is  hurried  by  his  uncle,  an 
ardent  Jacobite.  Though  showing  haste,  the 
story  _  does  not  flag  in  interest,  and  even 
the  minor  characters — notably  Peter  Peebles,  the 
crazy  litigant.  Wandering  Willie,  the  vagabond 
fiddler,  and  Nanty  Ewart,  the  smuggler  —  are 
living  and  individual. 

Red'grave,  Richard,  English  painter:  b. 
Pimlico,  London,  30  April  1804;  d.  London  14 
Dec.  1888.  After  studying  at  the  Academy,  he 
was  elected  an  A.R.A.  in  1840,  an  R.A.  in  1851. 
From  1847  he  took  a  prominent  part  in  art 
instruction,  and  in  1857  was  appointed  inspector 
general  of  art  fchools,  which  office,  with  that 
of  surveyor  of  the  royal  pictures,  he  resigned 
in  1880.  His  principal  pictures  include  'Gulli- 
ver on  the  Farmer's  Table'  (1837);  'The 
Daughter  of  the  Reduced  Gentleman' (iR40>  ; 
'The  Return  of  Olivia' ;  and  'Countr>'  Cous- 
ins.' He  wrote,  with  his  brother,  '.\  Century 
of  Enelish  Painters'  (1866),  and  edited  several 
valuable  catalogues. 

Redhead,  a  duck  (Ayfhya  americana'S .  re- 
lated to  the  pochard  and  canvas-back  (qq  v.^. 
From   the   latter  the   redhead   may  be   readily 
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distinguished  by  its  much  shorter,  broader,  more 
strongly  hooked  bill,  and  brighter  chestnut  head, 
though  it  is  frequently  sold  to  the  uninitiated  as 
the  more  expensive  canvas-back,  to  which  it  is 
little  inferior  in  flavor.  It  is  found  in  North 
America  generally,  breeds  from  the  northern 
tier  of  States  to  high  latitudes,  and  winters  in 
Chesapeake  Bay  and  southward.  The  nest  is 
"built  of  reeds,  etc.,  with  a  lining  of  down  and 
either  on  the  ground  or  on  a  platform  of  reeds 
in  the  water;  the  seven  or  eight  eggs  are  buflf- 
colored  and  unmarked.  Eastwardly  this  is  one 
of  the  commonest  species  of  ducks  and  congre- 
gates in  great  numbers  in  the  sounds  and  estu- 
aries of  the  Atlantic  coast,  consorting  with 
canvas-backs,  scaups,  and  other  species  of  gen- 
erally similar  habits.'  It  feeds  on  various  aqua- 
tic animals,  but  more  particularly  on  water 
■celery  and  other  aquatic  plants.  In  the  in- 
terior about  the  Great  Lakes  and  elsewhere, 
these  birds  usually  appear  in  flocks  for  a 
short  time  during  the  migrations  and  are  said 
to  visit  the  woods  for  the  purpose  of  feeding  on 
acorns  and  other  mast  like  the  wood-duck.  The 
redhead  is  perhaps  the  best  known  and  gener- 
ally appreciated  by  gunners  of  all  our  ducks, 
but  there  is  nothing  especially  distinctive  oi 
the  method  of  its  pursuit.  Consult:  Grinnell, 
'American  Duck  Shooting*  (1901) ;  Job, 
■< Among  the  Waterfowl'   (1902). 

Reding,  Aloys  von,  Swiss  patriot:  b. 
Schwyz,  Switzerland,  6  March  1765;  d.  there 
5  Feb.  1818.  He  became  captain-general  of  his 
native  canton  in  1788,  and  defeated  the  French 
republicans  at  Morgarten  Pass  in  1798.  In  1802 
lie  founded  a  league  in  the  eastern  part  of 
Switzerland  with  the  purpose  of  re-establishing 
the  old  federal  constitution,  but  was  thwarted 
by  French  interference.  In  1803  and  in  1809  he 
was  elected  chief  magistrate  of  Schwyz. 

Redlands,  red'landz,  Cal.,  city  in  San  Ber- 
iiardino  County;  on  the  San  Bernardino  &  R., 
the  Atchison,  T.  &  S.  F.,  and  the  Southern 
Pacific  R.R.'s;  about  65  miles  east  of  Los  An- 
:^etes.  It  was  settled  in  1881  and  in  1888  was 
incorporated.  It  is  on  the  foothills  of  the  San 
Bernardino  Mountains,  in  a  region  famous  for 
its  scenic  beauty.  It  is  in  a  fruit  section  noted 
for  its  oranges.  Fire-clay  is  found  in  the  vi- 
cinity. The  principal  manufactures  are  clay 
and  lumber  products;  and  the  trade  is  chiefly 
in  oranges,  raisins,  and  other  fruits,  wheat, 
barley,  brick,  lumber,  and  building  stone.  It  has 
Saint  Ursula's  Academy,  a  Union  High  School, 
public  and  parish  schools,  and  the  A.  K.  Smiley 
Library.  Two  parks  add  to  the  attractions  of 
the  city.  The  government  is  vested  in  a  board 
of  trustees.  They  hold  office  four  years.  Pop. 
(1910)    10449- 

Redleg,  one  of  the  best  known  of  Old 
World  partridges  (Caccabis  rufa),  which  is  es- 
pecially numerous  in  France,  where  it  is  the 
principal  object  of  sport  in  the  autumn.  It  has 
been  introduced  into  England,  but  is  not  much 
liked  because  slow  to  fly,  running  speedily  be- 
fore the  dog  and  so  puzzling  both  the  dog  and 
the  gunner  trained  to  the  different  behavior  of 
the  British  gray  partridge.  Several  other  spe- 
cies of  the  genus  share  the  name,  as  the  Bar- 
bary  partridge  (C  petrosa)  of  North  Africa, 
the  chukar  (C  chukar)  of  India,  etc.    See  Par- 

TBIOCE. 


Redmond,  red'mond,  John  Edward,  Irish 
political  leader:  b.  Dublin  1851.  He  was  edu- 
cated at  Trinity  College,  Dublin,  studied  law 
and  was  admitted  to  the  bar.  In  1876  he  was 
elected  a  member  of  the  House  of  Commons, 
and  later  held  a  position  in  the  vote  office.  In 
the  House  he  became  a  "whip*  for,  the  Irish 
party,  and  was  one  of  the  most  active  sup- 
porters of  Parnell  in  his  organization  of  the 
Irish  Nationalist  party.  He  made  several  trips 
to  the  United  States  and  Canada  in  behalf  of 
the  Nationalists.  When  the  party  was  divided 
over  the  question  of  the  continuance  of  Par- 
nell's  leadership,  he  supported  Parnell.  In  1900, 
when  the  factions  were  united,  he  was  made 
the  leader  of  the  united  party,  which  he  has 
effectively  organized.  He  is  both  a  skilled  par- 
liamentarian and  an  eloquent  and  forceful  ora- 
tor. He  has  published  'Historical  and  Political 
Addresses  >    (1898). 

Redonda  (ra-don'da)  Island,  West  Indies, 
one  of  the  Leeward  group,  situated  between 
Nevis  and  Montserrat.  Iron  and  alumina  mines 
constitute  its  economic  importance.  It  is  a  de- 
pendency of  Antigua,  and  with  Barbuda,  an- 
other dependency,  makes  an  area  of  62  square 
miles.  The  total  population  of  the  three  islands 
is  about  35,000. 

Redowa,  red'o-a,  the  name  of  a  Bohemian 
dance  introduced  into  England  about  1846.  The 
dance  resembles  the  Polish  mazurka.  It  was 
introduced  into  one  of  Meyerbeer's  operas  in 
1849- 

Red'path,  James,  journalist:  b.  Berwick- 
on-Tweed,  England,  14  Aug;.  1833 ;  d.  New  York 
10  Feb.  1891.  He  emigrated  to  Detroit, 
Mich.,  in  1848,  and  in  1852  removed  to  New 
York  and  became  connected  witli  the  Tribune. 
In  1855  he  went  to  Kansas  and  took  part  in 
the  Free-Soil  movement  which  he  described  for 
northern  papers.  Being  already  a  confirmed 
anti-slavery  advocate  he  traveled  in  the  South 
for  personal  investigation  of  slavery  conditions. 
With_  others  _  he  then  undertook  a  scheme  of 
colonization  in  Haiti  and  during  his  visits  to 
the  island  was  appointed  by  President  Giffrard 
commissioner  of  emigration  in  the  United  States. 
The  breaking  out  of  the  Civil  War  put  an  end 
to  his  plans,  and  he  entered  the  field  as  war 
correspondent  principally  attached  to  the  armies 
of  Gens.  Sherman  and  Thomas.  At  the  close 
of  the  war,  he  became  superintendent  of  edu- 
cation in  Charleston,  S-  C,  reorganized  its 
school  system,  and  established  colored  schools 
and  the  Colored  Orphan  Asylum.  In  1868  he 
established  the  Lyceum  Bureau  in  Boston  which 
arranged  for  the  public  appearance  of  lecturers 
and  readers,  which  business  was  afterward  pur- 
chased by  Maj.  J.  B.  Pond  (q.v.).  Resuming 
editorial  work  on  the  Tribune,  he  went  to  Ire- 
land to  report  the  famine  of  1879-80.  There 
he  became  interested  in  the  Home  Rule  move- 
ment and  devoted  several  years  to  its  interests. 
In  1886  he  became  attached  to  the  staff  of  <Th« 
North  American  Review.*  He  assisted  Jeffer- 
son  Davis  in  preparing  his  history  of  the  South- 
ern Confederacy,  and  wrote,  among  other 
works,  'The  Roving  Editor,  or  Talks  with 
Slaves  in  the  Southern  States'  (1859):  'Th« 
Public  Life  of  Captain  John  Brown'  (i860); 
and  'Talks  About  Ireland'  (1881). 
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Redpoll,  a  small  linnet-like  finch  of  the 
far  northern  regions,  two  or  three  species  of 
which  visit  northern  Europe,  Canada,  and  the 
northern  United  States  in  winter.  The  males 
have  the  head  and  neck  beautifully  rose-red  in 
hue. 

Redroot.      See  Ceanothus. 

Reds  of  die  Midi,  The,  a  story  by  Felix 
Gras  (q.v.),  published  in  1896.  It  is  a  strong 
tale  of  the  French  Revolution.  One  Pascal  Le 
Patine,  in  his  old  age,  night  after  night,  in  the 
shoemaker's  shop,  tells  the  story  of  his  youth 
when  he  joined  the  "Reds  of  the  Midi"  (the 
insurgents  of  southern  France),  went  to  Paris, 
and  witnessed  all  the  horrors  of  the  Revolution. 
The  prologue  of  the  tale  is  pure  autobiography, 
and  many  of  the  characters  are  drawn  from 
life. 

Redshank,  or  Gambet,  a  large  migratory 
snipe-like  sandpiper  (Tetanus  calidris)  of  Eu- 
rope and  Asia,  representative  of  a  large  group, 
the  American  species  of  which  are  dalled  willets 
by  gunners;  its  average  length  is  about  11  or  12 
inches;  and  its  popular  name  is  derived  from 
the  red  color  of  the  legs.  The  spotted  redshank 
(T.  fuscus)  and  the  greenshank  (T.  glottis) 
are  allied  species. 

Redstart,  in  the  United  States  a  small 
active  migratory  warbler  of  the  genus  Seto- 
phcga,  especially  5".  rulicila  of  the  eastern  part 
of  tbe  country,  whose  colors  are  a  charming 
contrast  of  black  and  orange-red  in  the  male, 
the  female  being  more  nearly  brown  and  yel- 
low. It  has  a  sharp,  exclamatory,  but  pleasing 
spring  song,  and  makes  a  pretty  nest  of  bark- 
shreds,  etc.,  in  an  orchard  tree  or  garden  bush. 
The  European  redstarts  are  small  brownish 
birds,  closely  related  to  the  redbreasts,  but  dis- 
tinguished by  a  bright  red  tail.  They  construct 
nests  chiefly  among  the  ivy  of  ruined  buildings, 
the  eggs  numbering  five  or  six,  and  being  of  a 
greenish-blue  color.  The  redstarts  are_  active 
birds,  feeding  on  fruits,  seeds,  and  insects, 
which  they  pursue  on  the  wing.  The  song  is 
low.  but  sweet,  and  these  birds  are  said  to 
imitate  very  skilfully  the  notes  of  other  feath- 
ered songsters. 

Redtail,  a  common  American  hen-hawk 
(q.v.). 

Redtop.  See  Grasses  in  tbe  United  States. 

Red'way,  Jacques  Wardlaw,  American 
geographer :  b.  Nashville,  Tenn.,  May  1849.  He 
was  educated  at  the  University  of  California 
and  at  Munich,  Bavaria.  He  occupied  the  chair 
of  physical  geography  and  chemistry  at  the 
State  NormaT  School  of  California,  was  en- 
gaged in  mining  engineering  and  exploring  in 
California  and  Arizona  in  1870-80,  and  later 
pursued  geographical  investigations  in  South 
America,  Europe,  and  Asia.  He  has  published : 
•Manual  of  Geography*  (1887);  < Manual  of 
Physiography'  (1900)  ;  'New  Basis  of  CJeogra- 
phv>  (1901);  'Commercial  (Jeography*  (1902); 
etc. 

Redwing,  a  European  thrush  (Turdus  ilia- 
c«.s),  visiting  Great  Britain  and_  southern  Eu- 
rope in  winter,  when  they  flock  in  the  fields  in 
search  of  insects  and  worms.  The  summer  song 
is  pleasing,  but  the  winter  notes  are  harsh  and 
unmusical. 


Red'wood,  Boverton,  English  chemist:  b. 
London  26  April  1846.  He  was  educated  at  the 
University  College  School  and  at  the  Pharma- 
ceutical Society  of  Great  Britain.  As  an  au- 
thority on  the  technology  of  petroleum  he  ac- 
companied Sir  Vivian  Majendie  on  his  tour  of 
inspection  to  the  petroleum  districts  of  Europe 
and  America.  He  is  adviser  on  petroleum  to 
the  Home  Office  and  is  consulted  as  an  authority 
in  that  field  by  different  branches  of  the  Brit- 
ish government.  He  is  a  member  of  the  leading 
English  and  American  scientific  societies,  was 
a  member  of  jury  at  the  Paris  Exposition  in 
1900  and  appointed  a  member  of  the  Royal 
(Commission  to  the  Saint  Louis  Exposition  in 
1904.  He  has  published:  'Cantor  Lectures  on 
Petroleum'  (1886) ;  <A  Treatise  on  Petro- 
leum' (1896) ;  'The  Petroleum  Lamp'  (widi 
J.  H.  Thomson,  1902)  ;  etc 

Redwood,  the  name  of  various  sorts  of 
wood,  as  an  Indian  dyewood,  the  produce  of 
Pterocarpus  santalinus;  the  wood  of  Gordonia 
Hamatoxylon,  the  redwood  of  Jamaica;  that 
of  Pterocarpus  dalbergioides,  or  Andaman 
wood;  that  of  Ceanothus  colubrinus,  the  red- 
wood of  the  Bahamas;  that  of  Soymida  febri- 
fuga,  of  which  the  bark  is  used  m  India  for 
fevers.  In  the  United  States,  Sequoia  sem- 
penirens  of  the  Pacific  coast  See  Redwood  of 
California. 

Redwood  of  California,  the  great  cypress- 
like forest  tree  {Sequoia  sempervirens)  of  the 
Pacific  coast.  It  is  of  the  same  genus  with  the 
big  trees  {S.  gigantea),  botanically  described 
under  Sequoia;  the  latter  occurs  in  scattered 
groups  on  the  west  slope  of  the  Sierra  Nevada, 
while  the  redwood  forms  dense  forests  on  the 
west  slopes  of  the  Coast  Range,  where  it  forms 
the  most  important  timber  resource  of  the  State. 
The  forests  were  thoroughly  studied  by  the  gov- 
ernment Bureau  of  Forestry  in  1902,  whose  re- 
port furnishes  the  following  facts:  The  red- 
wood is  popularly  thought  to  occupy  a  strip  of 
country  10  to  30  miles  wide,  from  the  Oregon 
line  to  the  Bay  of  Monterey,  but  these  bounda- 
ries do  not  cover  its  actual  distribution.  Two 
thousand  acres  of  redwood  exist  in  Oregon 
along  the  Chetco  River.  South  of  the  Chetco 
a  continuous  redwood  belt  begins,  and  increases 
its  width  from  10  miles,  at  Del  Norte  County, 
to  18  or  20  miles,  and  keeps  on  unbroken  to 
southern  Humboldt  County.  Here  is  a  break, 
but  in  Mendocino  County  the  belt  becomes 
dense  again,  and  widens  out  to  35  miles.  South 
of  that  county  the  tree  grows  in  isolated  patches 
as  far  south  as  the  Santa  Lucia  Mountains. 

The  climate  and  topography  that  have 
brought  about  this  limited  distribution  of  the 
redwood  deserve  attention.  North  and  south 
along  the  coast,  in  nearly  parallel  ridges,  lie  the 
mountains  of  the  Coast  Range,  steep  and  rising 
to  altitudes  of  1,000  to  2,000  feet.  A  few  large 
rivers  and  many  smaller  streams  cut  through 
them  to  enter  the  sea,  and  along  their  courses 
in  places  are  broad  bottom  lands  and  gentle 
slopes.  West  of  the  Coast  Range  the  climate  is 
even  and  moderate,  with  a  range  from  just 
below  freezing  to  80°  F.,  and  a  yearly  average 
of  from  50°  to  60".  Snow  lies  on  the  tops  of 
only  the  highest  ridges.  Thirty  to  60  inches  of 
rain  falls  in  the  autumn  and  winter,  and  in  the 
Slimmer  sea  fog  bathes  the  coast.    But  east  of 
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the  mountains,  less  than  50  miles  from  the  sea, 
lie  hot  interior  valleys,  never  visited  by  the  fog, 
parched  and  rainless  in  the  summer,  and  wet 
only  occasionally  by  the  winter  rains  —  condi- 
tions too  unfavorable  to  permh  the  growth  of 
the  redwood.  The  forest  may  be  considered  in 
two  types, —  the  "slope*  and  the  "flat.*  The 
common  type  is  the  "slope*  —  that  is  the  growth 
on  the  steep  sides  of  the  Coast  Range,  which  is 
a  mixture  of  redwood,  red  fir,  tanbark  oak,  and 
white  fir,  with  an  occasional  madrona  or  henj- 
lock.  As  the  slopes  become  moderate,  the  alti- 
tude lower,  the  soil  deeper,  and  the  water  sup- 
ply better,  the  redwood  steadily  gains  on  the 
other  kinds  and  the  forest  becomes  denser,  until 
on  the  rich  flats  and  in  the  gulches  the  second 
type  is  developed;  on  the  best  redwood  "flats* 
no  other  tree  grows. 

The  redwood  grows  to  a  greater  height  than 
any  other  American  tree,  but  in  girth  and  in 
age  it  is  exceeded  by  the  big  tree  of  the  Sierras. 
On  the  slopes  225  feet  is  about  the  maximum 
height  and  10  feet  its  greatest  diameter,  while 
on  the  flats,  under  better  conditions,  it  grows 
to  be  350  feet  high,  with  a  diameter  of  20  feet, 
and  occasional  giants  exceed  this.  Most  of  the 
redwoods  cut  are  from  400  to  800  years  old. 
After  the  tree  has  passed  the  age  of  500  years 
it  usually  begins  to  die  down  from  the  top  and  to 
fall  off  in  growth.  The  oldest  tree  scientifically 
examined  began  life  531  A.D.  The  tree,  when 
normal,  has  a  straight,  slightly  tapered  bole,  clear 
for  more  than  100  feet,  and  a  crown  of  horizon- 
tal branches  that  may  occupy  from  a  third  to  a 
half  of  its  total  length.  The  roots  strike  down- 
ward at  a  sharp  angle,  and  are  so  large  and  so 
numerous  as  to  form  a  compact  mass  of  wood, 
in  shape  like  an  inverted  funnel.  The  bark  of 
the  tree  offers  such  a  remarkable  resistance  to 
fire  that  except  under  great  heat  it  is  not  com- 
bustible. It  is  of  a  reddish-gray  color,  fibrous 
in  texture,  and  gives  to  full-grown  trees  a 
fluted  appearance.  The  tree,  however,  assumes 
many  shapes. 

The  redwood  requires  little  of  the  soil  except 
that  it  be  moist,  and  those  trees  in  a  gully  or 
along  a  creek  are  larger  than  their  neighbors 
on  the  ridges.  It  is,  however,  so  dependent  on 
nioisture  of  the  air  that  this  factor  mainly  or 
wholly  determines  its  distribution,  and  the  east- 
em  limits  of  the  forest  are  determined  by  the 
distance  inland  to  which  the  sea  fogs  may  drift. 

The  enemies  of  the  redwood  are  few,  and  it 
suffers  from  them  less  than  other  trees.  "The 
■wind,*  remarks  Fisher,  "can  scarcely,  uproot  it, 
insects  seem  to  do  it  little  harm,  and  fungi  sel- 
dom affect  it.  Even  fire,  the  great  enemy  of 
all  trees,  though  it  may  occasionally  kill  whole 
stands  of  young  redwood  growth,  is  unable  to 
penetrate  the  fireproof  sheathing  of  shaggy  bark 
•with  which  the  old  trees  protect  themselves.* 
A  large  area  of  redwood  forest  in  Santa  Cruz 
County  has  been  reserved  as  a  national  forest- 
park. 

Reproduction. —  The  redwood  forest  consists 
of  a  mixture  of  trees  of  widely  varying  type, 
and  keeps  itself  stocked  by  reproduction  under 
its  own  shade.  Seeds  grow  up  very  seldom,  the 
seed  itself  seeming  to  have  little  vitality  and 
the  opportunities  for  its  germination  being 
rarely  present,  because  it  demands  plentiful  light. 
Hence  new  growth  is  almost  exclusively  by 
stxkers,  which,  supported  and  nourished  by  full- 


grown  roots  and  stems,  thrive  under  shade  in 
which  seedlings  would  wither.  They  thus  sur- 
vive and  grow  slowly,  with  little  or  no  sun, 
until  an  old  tree  falls,  lets  in  the  light  and  they 
shoot  up  in  rings  about  the  stump  into  strong 
young  trees.  In  30  years,  under  favorable  con- 
ditions, trees  will  result  16  inches  in  diameter 
and  80  feet  high;  and  it  is  certain  that  it  will 
be  profitable  to  hold  ctit-over  redwood  lands 
for  future  crops.  This  second-growth  timber 
has  not  the  density  and  fine  quality  of  the 
original,  but  is  useful  for  many  purposes,  and 
large  quantities  have  already  been  utilized. 

Quality  of  the  Wood. —  Redwood  is  fitted  for 
many  uses.  In  color  it  shades  from  light  cherry 
to  dark  mahogany;  its  grain  is  usually  straight, 
fine,  and  even;  its  weight  is  light;  its  con- 
sistency firm,  yet  soft  It  is  easily  worked, 
takes  a  beautiful  polish,  and  is  the  most  durable 
of  the  coniferous  woods  of  California.  It  re- 
sists decay  so  well  that  trees  which  have  lain 
500  years  in  the  forest  have  been  sent  to  the 
mill  and  sawed  into  lumber.  It  has  no  resin, 
and  resists  fire,  a  fact  which  has  recommended 
it  as  material  for  house-building,  especially  in 
San  Francisco.  Insects  seldom  injure  it,  be- 
cause of  an  acid  element  its  lumber  contains. 
In  sea  water,  however,  the  marine  teredo  eats 
off  redwood  piling  as  readily  as  other  timber. 
Redwood  is  used  for  all  kinds  of  finishing  and 
construction  for  shingles,  railroad  ties,  electric- 
light  poles,  paving  blocks,  tanks,  and  pipe 
staves.  As  a  tie  its  average  life,  under  heavy 
traffic,  is  six  to  eight  years;  as  shingles  it  will 
last  as  long  as  40  years.  The  chief  difficulty  in 
working  redwood  lies  in  the  seasoning  process, 
to  dry  it  thoroughly  being  a  slow  and  difficult 
process. 

Lumbering. —  The  cutting  of  redwood  for 
market  began  about  1850,  and  has  steadily  in- 
creased since  with  the  market  demand  and 
growth  of  means  of  transportation.  Its  use  is 
mainly  confined  to  the  State,  and  the  greatest 
demand  is  from  the  southern  counties.  Occa- 
sional cargoes  are  sent  across  the  Pacific,  but  it 
is  rarely  sent  East,  on  account  of  the  expense 
of  transportation.  It  has  never  been  a  business 
giving  extravagant  profits.  Several  hundred 
thousand  acres  have  already  been  cut  over.  A 
large  part  of  this  area  has  been  completely 
cleared  and  cultivated  or  used  for  pasture  but 
much  remains  as  wild  brush,  believed  to  be  use- 
less; but  it  is  now  known  that  ordinarily  a 
profitable  second  growth  will  arise,  so  that  the 
anticipated  extinction  of  the  tree  is  no  longer 
to  be  feared. 

Felling  one  of  these  enormous  trees  is  an 
operation  requiring  great  experience  and  skill 
on  the  part  of  the  woodsman,  who  must  cause 
the  vast  trunk  to  fall  precisely  where  he  in- 
tends it  to  lie,  and  must  take  care  that  it  is 
not  split  or  broken  by  the  concussion,  to  pre- 
vent which  a  bed  is  smoothed  and  prepared  for 
it.  A  platform  is  then  erected  surrounding  the 
trunk  from  six  to  eight  feet  above  the  ground. 
With  a  saw  an  undercut  is  made  through  the 
trunk,  not  quite  to  the  centre,  and  from  the 
opposite  side  a  crosscut  is  sawed,  ending  a  foot 
or  two  above  the  undercut  and  leaving  a  section 
of  solid  lumber  between.^  When  the  exact  place 
where  the  tree  is  to  fall  is  selected,  the  choppers 
ascend  the  platform  and  with  axes  hew  out  an 
angular-shaped  piece  having  the  undercut  as  a 
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base.  When  this  cut  is  made  the  second  or 
crosscut  is  wedged  till  the  tree  topples  over  and 
falls  to  the  ground,  the  solid  section  of  the 
trunk,  not  pierced  by  the  cuts,  supporting  the 
tree  till  the  centre  of  gravity  is  passed,  and 
then  the  mighty  frame  falls  on  its  prepared  bed 
almost  intact. 

The  next  operation  is  performed  by  the 
•ringers]'  and  "peelers."  Every  12  or  14  feet, 
as  required,  a  ring  is  cut  around  the  circum- 
ference of  the  bark,  and  afterward  the  peelers 
with  crowbars  and  wedges  "peel"  the  bark  from 
the  prostrate  trunk.  Finalljr  all  of  the  trees  are 
stripped  but  surrounded  with  an  immense  ac- 
cumulation of  debris  of  bark  and  branches, 
which  must  be  removed  before  the  trunks  can 
be  sawed  into  suitable  lengths  for  conveyance 
to  the  mill.  The  ground  is  cleared  by  fire,  pre- 
caution being  first  taken  to  plug  up  the  "splits* 
in  the  trunk  with  clay  so  that  the  fire  may  not 
reach  the  interior  of  the  tree.  A  foggy  day  is 
chosen  and  a  still  one.  Fire  is  started  and  in 
a  short  time  the  tract  is  burning  with  a  fierce 
heat  that  quickly  reduces  the  piles  of  bark  and 
brush  to  ashes,  and  leaves  an  unobstructed  field 
for  the  removal  of  the  timber  which  has  been 
scarcely  charred  by  the  intense  heat  to  which  it 
has  been  subjected. 

The  trunks  as  they  lie  are  then  sawed  into 
stated  lengths,  and  then  follows  the  arduous 
task  of  conveying  these  enormously  heavy  sec- 
tions to  the  railroad.  Temporary  skidways  are 
laid  down  and  roads  constructed.  Qiutes  down 
which  the  logs  pass  have  to  be  planned,  and  on 
these,  guided  by  the  skilful  woodsmen,  the  un- 
wieldy logs  at  last  reach  their  destination.  The 
work  is  assisted  by  donkey  engines  on  sleds, 
which  are  hauled  to  the  top  of  the  steep  banks 
and  into  seeming^ly  impossible  situations. 

In  1903,  the  )rield  of  virgin  redwoods  on  the 
northern  flats  was  from  125,000  to  150,000  board 
feet  per  acre.  About  Humboldt  Bay  it  was 
from  50.000  to  75,000  feet  per  acre;  and  on 
slopes  like  those  in  Sonoma  Cbunty,  from  20,qoo 
to  30,000  feet.  The  amount  of  timber  got  out 
of  a  redwood  forest  is  only  a  small  proportion 
of  what  the  stand  contained.  At  least  a  quarter  of 
the  timber  is  destroyed  in  felling  and  in  the 
burning  that  follows,  and  of  what  remains  all 
the  broken  and  misshapen  logs  are  left  on  the 
ground. 

Bibliography. —  Consult:  Fisher,  ^Report  on 
Redwood,*  Bureau  of  Forestry  (Washington, 
1903)  ;  and  authorities  on  California,  especially 
Muir,  and  on  forestry.    See  Forestry. 

Reed,  red,  Andrew,  English  philanthro- 
pits:  b.  London  27  Nov.  1787;  d.  there  25  Feb. 
1862.  He  was  educated  at  Hackney  College, 
London,  ordained  pastor  of  the  Congregational 
Chapel  at  New  Road,  London,  in  181 1  and  re- 
mained in  this  charge  until  1861.  He  visited  the 
United  States  in  1834  to  study  educational  and 
religious  systems  and  established  in  London  the 
Orphan  Asylum  (1813),  Infant  Orphan  Asylum 
(1827),  Asylum  for  Idiots  (1846),  Royal  Hospi- 
tal for  Incurables  (1855),  and  an  Asylum  for 
Fatherless 'Children  in  Croydon.  He  published 
'Visits  to  the  American  Churches'  (1836); 
•Advancement  of  Religion  the  Claim  of  the 
Times'  (1847);  etc.  Consult  'Memoirs,'  edited 
by  his  sons  (1863). 

Reed,  Sir  Charles,  English  politician  and 
philanthropist,  son  of  Andrew  Reed  (q.v.)  :  b. 


near  Sonning,  Berkshire,  20  June  1819;  d.  Tot- 
tenham, Middlesex,  25  March  1881.  He  amassed 
a  large  fortune  in  the  typelounding  business, 
took  an  active  interest  in  the  philanthropic 
works  of  his  father,  served  in  Parliament  as- 
member  for  Hackney  in  1868-74,  and  was  re- 
elected for  Saint  Ives  in  1880.  He  was  presi- 
dent chairman  of  the  London  School  Board  in 
1873-81  and  in  1874  he  was  knighted. 

Reed,  Charles  Alfred  Lee,  American  sur- 
geon :  b.  Wolf  Lake,  Ind.,  9  July  1856.  He  was 
educated  at  Miami  University,  Oxford,  Ohio^ 
and  studied  medicine  at  the  Cincinnati  College 
of  Medicine  and  Surgery.  He  was  professor 
of  gynaecolog^y  and  abdominal  surgery  at  the 
Cincinnati  College  of  Medicine  and  Surgery 
1882-95;  became  gynaecologist  at  the  Cincinnati 
Hospital  in  1896;  and  was  president  of  the 
American  Medical  Association  in  1900-1.  He 
has  published  various  professional  monographs 
and  a  'Text  Book  of  Gynaecology'   (1900). 

Reed,  Snt  Edward  James,  English  naval 
architect:  b.  Sheerness  20  Sept  1830;  d.  30- 
Nov.  1906.  He  was  educated  at  the  School  of 
Mathematics  and  Naval  Construction  in  Ports- 
mouth, was  at  one  time  connected  with  Sheer- 
ness dockyard,  and  having  become  an  authority 
on  naval  architecture,  was  appointed  chief  con- 
structor to  the  navy,  for  which  he  designed  a 
number  of  ironclads  and  other  vessels.  He  re- 
signed in  1870  on  account  of  his  objections  to 
rigged  sea-going  turret  ships  which  he  found 
to  be  growing  in  favor.  He  sat  in  Parliament 
for  the  Pembroke  boroughs  1874-80,  for  Cardiff 
in  i88or9S,  and  again  1900-06.  In  1886  he 
was  a  junior  lord  of  the  treasury  under  Mr. 
Gladstone.  In  1878  he  visited  Japan  on  the  in- 
vitation of  the  government  of  that  country. 
He  published:  'Japan,  its  History,  Traditions, 
and  Religions'  (1880)  ;  'The  Stability  of  Ships> 
(1884) ;  'Modern  Ships  of  War,'  with  Admiral 
Simpson  (1888);  < Poems*  (1902). 

Reed,  Elizabetii  Armstrong,  American  au- 
thor :  b.  Winthrop,  Maine,  16  May  1842.  She 
was  married  to  H.  V.  Reed  in  i860.  She  was 
chairman  of  the  Woman's  Congress  of  Philology 
in  Chicago  in  1893,  and  has  been  a  member  of 
several  learned  societies.  She  has  published: 
'The  Bible  Triumphant'  (1866);  'Hindu  Lit- 
erature: or  the  Ancient  Books  of  India'  (1891)  ; 
'Persian  Literature,  Ancient  and  Modem' 
(1893) ;  Primitive  Buddhism,  its  Origin  and. 
Teachings'   (1896);  etc. 

Reed,  Georjge  Edward,  American  educa- 
tor: b.  Brownville,  Maine,  21  March  1846.  He 
was  graduated  from  Wesleyan  University,  Mid- 
dletown,  Conn.,  in  1869  and  after  studying  theol- 
ogy in  Boston  University,  entered  the  New 
England  Southern  Conference  in  1870.  He 
filled  important  appointments  in  the  Methodist 
denomination  1870-89  and  in  the  year  last  named 
became  president  of  Dickinson  College,  Car- 
lisle, Pa. 

Reed,  Hugh  T.,  American  military  officer: 
b.  Richmond,  Ind.,  17  Aug.  1850.  He  was  grad- 
uated from  West  Point  in  1873  and  served 
chiefly  on  frontier  duty  until  1881  when  he  was 
appointed  inspector-general  on  the  staff  of  Gov- 
ernor Porter  of  Indiana.  He  was  retired  for 
disability  in  1889.  He  has  published:  'A  Calen- 
dar of  the  Dakota  Nation'  (1887)  ;  'Cadet  Reg- 
ulations'  (1881);  'Broom  Tactics'  (1883);  etc. 


Digitized  by 


Google 


THOMAS  BRACKETT  REED. 


Digitized  by 


Google 


Digitized  by 


Google 


SEED 


Reed,  Joseph,  American  soldier  and  states- 
man: b.  Trenton,  N.  J.,  27  Aug.  1741 ;  d.  Phil- 
adelphia 5  March  1785.  He  was  graduated  from 
Princeton  and  spent  two  years  studying  law 
in  the  Middle  Temple,  London.  He  returned 
to  Trenton  and  took  up  the  practice  of  law, 
and  in  1767  was  appointed  deputy  secretary  of 
New  Jersey.  In  1774  he  was  appointed  a  mem- 
ber of  the  committee  of  correspondence  for 
Philadelphia  and  in  1775  was  president  of  the 
2d  provincial  convention  held  in  Pennsylvania, 
and  endeavored  to  defeat  the  intention  of  arm- 
ing the  province.  His  English  connections 
through  his  marriage  inclined  him  to  a  concilia- 
tory view  of  the  English  position,  though  he 
opposed  the  principle  of  parliamentary  taxation. 
On  Washington's  appointment  to  commander- 
in-chief,  Reed  became  his  military  secretary.    In 

1776  he  was  made  adjutant-general,  but  resigned 
the  next  year  and  refused  the  office  of  brigadier- 
general  and  also  first  chief  justice  of  Pennsyl- 
vania, preferring  to  remain  Washington's  volun- 
teer aide,  without  rank  or  pay.     In  September 

1777  he  was  elected  to  the  Continental  Congress, 
but  continued  with  the  army  and  took  part  in 
many  engagements.  In  1778  he  was  made  chair- 
man of  a  Congressional  committee  to  confer 
with  Washington  concerning  the  management 
of  the  ensuing  campaign.  Jn  Deceinber  1778  he 
was  chosen  president  of  the  Supreme  Executive 
Council  of  Pennsylvania  and  continued  in  office 
for  three  years,  during  which  time  he  was  one 
of  the  founders  of  the  University  of  Pennsyl- 
vania, and  favored  the  doing  away  with  the 
proprietary,  powers  of  the  Penn  family.  After 
the  English  peace  commissioners  had  failed  to 
treat  with  Congress,  attempts  were  made  to  bribe 
Reed  together  with  other  high  officials.  He 
replied:  "I  am  not  worth  purchasing,  but  such 
as  I  am,  the  king  of  Great  Britain  is  not  rich 
enough  to  do  it.*  In  1780  he  was  invested  with 
extraordinary  powers  and  was  principally  suc- 
cessful in  quelling  the  dissatisfaction  of  the 
Pennsylvania  troops  in  the  army.  Consult  <Life> 
by  Henry  Reed  (1846)  ;  W.  B.  Reed,  <Life  and 
Correspondence'    (1847). 

Reed,  Myrtle,  American  author:  b. 
Chicago,  111.,  27  Sept.  1874.  She  has  published 
*Love  Letters  of  a  Musician'  (1899)  which  has 
been  widely  read;  'Later  Love  Letters  of  a  Mu- 
sician* (1900);  'The  Spinster  Book>  (1901); 
•Lavender  and  Old  Lace'  (1902). 

Keed,  Thomas  Brackett,  American  states- 
man :  b.  Portland,  Maine,  18  Oct.  1839 ;  d.  Wash- 
ington, D.  C.,  7  Dec.  1902.  He  was  graduated 
frorn  Bowdoin  College  in  i860,  winning  the  first 
prize  in  English  composition.  He  then  took 
up  the  study  of  law,  went  to  California  in  1863, 
and  was  admitted  to  the  bar  there.  In  1864  he 
■was  appointed  assistant  paymaster  in  the  United 
States  Navy,  and  assigned  to  a  gimboat  patroll- 
ing the  Tennessee,  Cumberland  and  Mississippi 
rivers.  On  receiving  his  discharge  from  the 
navy,  he  returned  to  Portland  and  established 
a  law  practice.  His  interest  in  public  affairs 
and  ability  as  a  speaker  soon  made  him  promi- 
nent in  the  Republican  party  in  Maine,  and  in 
1868  he  was  elected  to  the  lower  house  of  the 
State  legislature,  where  he  served  two  years. 
He  then  entered  the  State  Senate,  and  before 
his  term  had  expired,  was  elected  attorney-gen- 
eral of  Maine.    From  1874  to  '877  he  was  city 


solicitor  of  Portland,  and  in  1876  was  elected  to 
Congress  and  served  there  continuously  until  his 
resignation  in  1899.  He  first  attracted  attention 
in  April,  1878  by  a  speech  in  opposition  to  a 
bill  to  reimburse  William  and  Mary  College  for 
losses  sustained  at  the  hands  of  the  Federal 
troops  during  the  War.  From  that  time  hi? 
readiness  in  debate,  knowledge  of  parliamentary 
law,  and  marked  executive  ability  made  him  a 
power  in  the  House.  In  1885-9,  while  the  Re- 
publicans were  in  the  minority,  he  was  their 
acknowledged  leader  on  the  floor,  and  in  1889 
was  chosen  Speaker  of  the  House.  The  Repub- 
lican majority  was  small,  and  the  business  of  the 
House  continually  delayed  by  the  "filibustering* 
course  of  the  Democrats.  Speaker  Reed  did  not 
hesitate  to  enforce  strict  rulings  against  such 
tactics,  and  ordered  the  clerk  to  count  as  present 
all  members  actually  in  the  House,  whether  they 
answered  to  the  roll-call  or  not.  This  aroused 
the  strongest  opposition  from  the  Democrats; 
his  conduct  was  denounced  as  tyrannous  and 
illegal,  and  the  epithet  of  "Czar*  applied  to  him. 
His  rulings  were,  however,  sustained  by  the 
House,  and  later  by  the  decision  of  the  Supreme 
Court;  and  in  the  next  Congress,  when  the 
Democrats  were  again  in  power,  he  had  the  sat- 
isfaction of  seeing  his  rules  adopted  by  the 
party  that  had  so  violently  denounced  them. 
In  1895  and  1897,  he  was  again  elected  speaker, 
and  this  time  his  conduct  of  the  business  of  the 
House  met  with  the  approval  of  both  parties. 
As  Speaker,  he  had  a  powerful  influence  in  con- 
structing and  guiding  legislation,  though  his 
name  is  connected  with  no  single  important 
measure,  and  he  raised  that  office  to  a  position 
second  only  to  that  of  the  President  of  the 
United  States.  He  was  a  consistent  opponent 
of  free  silver,  and  was  largely  instrumental  in 
defeating  the  free  silver  bill  of  1890.  He  was 
also  a  strong  advocate  of  the  policy  of  protective 
tariff,  but  was  opposed  to  the  administratioa 
policy  in  regard  to  imperialism  and  the  ques- 
tions resulting  from  the  Spanish  War.  To  this- 
fact  his  resignation  from  Congress  in  1899  is. 
sometimes  attributed.  In  1896  he  was  a  promi- 
nent candidate  for  the  presidency,  and  at  the 
Republican  National  Convention  received  84^^^ 
votes,  being  second  to  McKinley.  After  1899 
he  was  engaged  in  the  practice  of  law  in  New 
York.  He  contributed  frequently  to  the  maga- 
zines, edited  a  series  of  volumes  on  oratory  en- 
titled 'Modem  Eloquence,'  and  published 
'Reed's  Rules  of  Parliamentary  Procedure.' 

Reed,  Walter,  American  military  surgeon 
and  bacteriologist:  b.  Harrisonburg,  Rocking- 
ham County,  Va.,  185 1 ;  d.  Washington,  D.  C, 
23  Nov.  1902.  He  was  graduated  from  the  med-' 
ical  department  of  the  University  of  Virginia 
and  from  the  Bellevue  Hospital  Medical  Col- 
lege of  New  York,  and  was  made  ist  lieutenant 
assistant-surgeon,  U.  S.  A.,  26  June  1875.  His 
promotions  were  captain  assistant-surgeon  26 
June  1880,  and  major  surgeon  4  Dec.  1903. 
In  1890-1,  while  stationed  at  Baltimore,  he 
made  particular  study  of  bacteriology  in  the 
laboratory  of  Professor  William  Welch,  of  the 
Johns  Hopkins  University ;  and  established  a  lab- 
oratory of  his  own,  in  which  he  gave  instruction 
to  the  student-officers  of  the  Army  Medical 
School.  As  curator  of  the  Army  Medical 
Museum,  at  Washington,  D.  C.  (from  1893), 
he  continued  his  researches,  and  soon  became 
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known  as  one  of  the  leading  bacteriologists  of 
the  country.  His  ability  was  especially  displayed 
in  his  investigations  of  the  cause  and  progress  of 
epidemic  diseases.  In  1898  he  was  made  head 
of  a  board  for  the  study  of  the  epidemics  of 
typhoid  occurring  among  the  troops  collected 
for  the  Spanish- American  war.  After  the  war 
he  made  several  voyages  to  Cuba,  and  was  on 
duty  at  Havana,  studying  the  diseases  of  the 
island,  and  more  particularly  yellow  fever,  as 
a  member  of  a  board  for  its  investigation.  After 
a  series  of  brilliant  experiments,  he  was  able 
to  announce  that  yellow  fever  is  conveyed  by  a 
certain  variety  of  mosquito  {Stegomyia  fasciata), 
individuals  of  which  become  infected  by  biting 
persons  ill  with  the  fever  and  by  their  bite 
introduce  it  into  the  blood  of  non-immunes.  The 
United  States  military  government  at  once  pro- 
ceeded to  measures  of  extermination  which  ban- 
ished the  fever  from  Havana,  where  it  had 
prevailed  for  three  centuries.  The  Atlantic  sea- 
board of  the  United  States  was  also  thereby 
fieed  from  constant  peril.  This  achievement 
must  rank  among  the  important  triumphs  of 
bacteriological  science.  Consult  Keane,  'Scien- 
tific Work  and  Discoveries  of  the  Late  Major 
Walter  Reed>   (Senate  Doc.  118). 

Reed,  William  Bradford,  American  law- 
yer: b.  Philadelphia  30  June  i8o6;  d.  New 
York  18  Feb.  1876.  He  was  graduated  from 
the  University  of  Pennsylvania  in  1825  and 
accompanied  Joel  R.  Poinsett  to  Mexico  as  pri- 
vate secretary.  Then  taking  up  the  practice  of  law, 
he  became  attorney-general  of  Pennsylvania  in 
1838.  In  1850  he  was  appointed  professor  of 
American  history  at  the  University  of  Penn- 
sylvania, and  in  1857  became  United  States 
minister  to  China.  The  next  year  he  negotiated 
the  treaty  with  China  which  regulated  commer- 
cial relations  as  well  as  made  more  secure  the 
rights  obtained  by  the  previous  treaty  of  1844. 
Subsequent  to  his  return  to  America  in  i860  he 
settled  in  New  York  and  corresponded  for 
the  London  Times  besides  contributing  to  'The 
American  Quarterly  Review*  and  the  'North 
American  Review.*  He  engaged  in  a  contro- 
versy with  George  Bancroft,  concerning  certain 
statements  repeated  by  the  historian  to  the  effect 
that  his  grandfather,  Joseph  Reed,  meditated 
abandoning  the  American  cause  and  going  over 
to  the  British  In  this  controversy  Reed  wrote 
'President  Reed  of  Pennsylvania,  a  reply  to 
George  Bancroft  and  Others*  (1867).  Bancroft 
responded  with  'Joseph  Reed,  an  historical  Es- 
say* (1867),  to  which  Reed  replied  with  <A 
Rejoinder  to  Mr.  Bancroft's  Historical  Essay* 
/1867).  He  published  'Life  and  Correspond- 
ence of  Joseph  Reed*  (1847)  ;  'Life  of  Esther 
de  Berdt*   (1853)- 

Reed,  (i)  in  music,  the  sounding  part  of 
several  instruments,  such  as  the  clarinet,  bas- 
soon, oboe,  and  bagpipe,  so  called  from  its  being 
made  from  the  outer  layer  of  a  reed  {Arundo 
sativa  or  donax)  found  in  the  south  of  Europe. 
The  name  is  also  applied  to  the  speaking  part 
of  the  organ,  though  made  of  metal.  Reeds  are 
generally  divided  into  two  kinds  —  the  beating 
reed,  used  in  the  organ,  clarinet,  etc.,  requiring 
to  be  placed  upon  a  tube  to  produce  a  musical 
sound,  and  the  free  reed,  used  in  instruments  of 
the  harmonium  and  concertina  kind.  (2)  In 
weaving,  an  appurtenance  of  the  loom,  consisting 


of  two  parallel  bars  set  a  few  inches  apart,  and 
furnished  with  a  number  of  parallel  slips  or 
reeds,  called  dents,  between  which  the  warp 
threads  are  passed.  The  reed  is  set  in  a  swinging 
frame,  called  a  lathe,  lay,  or  batten.  In  the 
hand  lathe,  the  bottom  of  the  batten  is  furnished 
with  a  shelf,  called  the  shuttle  race,  along  which 
the  shuttle  is  driven.  The  office  of  the  reed  is  to 
beat  the  weft  up  to  the  web,  and  the  force  of  the 
blow  determines  the  compactness  of  the  fabric. 

Reed,  Flue,  and  Stringed  Instruments, 
Temperament,  Tuning,  and  Voicing  of. 
Temperament. —  The  intervals  of  the  perfect 
octave  are  divided  naturally  into  53  parts  or 
commas,  the  successive  sounds  of  the  diatonic 
scale  being  separated  by  these  commas  into  the 
following  intervals: 

C  to  D  9  comnus o 

D    ••  E  8        "       17 

E     "    F    5  ••  22 

F    "  G  9        "       31 

G    "  A  8        "       39 

A    "  B  9        ••       48 

B    "  Cs        "       S3 

Nature's  arbitrary  division  of  the  octave,  into 
intervals  of  exact  dimension,  is  not  satisfactory, 
nor  does  it  admit  of  an  exact  equalizing;  the 
only  possible  approach  to  it  being  by  the  method 
known  as  the  "even  temperament,*  which 
method  or  principle  was  discovered  and  estab- 
lished by  John  Sebastian  Bach,  in  the  early  part 
of  the  i8th  century,  who  learned  that  certain 
intervals  would  bear  being  tuned  sharp  (in 
excess  of)  or  flat  (short  of)  perfect ;  the  thirds 
and  fourths  being  tuned  sharp  and  the  fifth 
tuned  flat  of  perfect,  thus  distributing  among 
all  the  12  keys  of  the  octave,  the  three  commas 
or  points  by  which  the  major  tones  exceeded  the 
minor,  thus  rendering  equal  the  five  tones  in 
the  diatonic  series.  Previous  to  this  time,  it 
had  been  the  custom  to  tune  to  perfect  intervals, 
those  keys  having  not  over  3  sharps  or  flats 
and  play  in  those  keys  only.  The  problem  to 
be  solved  was  to  so  divide  the  octave  into  12 
semitones  by  fixed  sounds,  that  each  one  of  the 
12  sounds  could  be  made  the  key  note  upon 
which  a  properly  proportioned  diatonic  scale 
could  be  based,  either  in  the  major  or  minor 
form  and  a  melodic  or  harmonic  progression 
made  possible  through  the  whole  24  major  and 
minor  scales;  so  that  from  any  one  of  these 
12  notes,  a  uniform  chromatic  scale  could  be 
constructed,  thus  making  possible,  modulations 
of  unlimited  variety  and  beauty. 

The  method  then  of  tempering  the  notes  of 
keyed  instruments,  consists  in  arbitrarily  adjust- 
ing the  enharmonic  diesis,  that  is,  the  distinc- 
tion there  is  naturally  between  D  sharp  and 
E  flat,  G  sharp  and  A  flat,  by  tuning  these 
notes  too  sharp  for  one  and  too  flat  for  the 
other  of  these  natural  tones  or  intervals,  and 
by  making  a  similar  compromise  between  the 
more  minute  discrepancies  of  the  diatonic  scale. 
Thus  while  no  interval  will  be  exactly  true, 
yet  none  will  be  so  adjusted  as  to  shock  the 
car  by  false  intonation,  but  rather  add  a  color 
or  quality  to  the  tonality  of  the  instrument, 
which,  though  harmonious,  would  otherwise  be 
characterless. 

Rule  for  Tempering  Pianos  and  Organs. — 
Tune  middle  C  to  desired  pitch,  then  tune  F — 
fifth  below  —  sharp  of  C,  until  between  C  and 
F,  there  result  three  beats  in  five  seconds.    Next 
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tune  A-sharp  —  fourth  above  F-sharp  of  tlie 
latter,  until  there  results  one  beat,  each  second. 
Next  tune  G — fourth  below  middle  C  —  flat  of 
C,  by  one  beat  a  second;  then  tune  D  —  fifth 
above  —  flat  to  G,  by  three  beats  in  five  sec- 
onds; A  —  fourth  below  —  flat  to  D;  E  —  fifth 
above  —  flat  to  A;  B — fourth  below  —  flat  to 
E;  F-sharp  —  fourth  below  — flat  to  B;  C- 
sharp  —  fifth  above  —  flat  to  F-sharp;  G-sharp 
—  fourth  below  —  flat  to  C-sharp;  D-sharp^ 
fifth  above — flat  to  G-sharp,  which  will  make 
D-sharp  as  sharp  of  A-sharp,  as  the  latter  is 
sharp  of  the  first  F  tuned. 

In  all  the  above  intervals,  the  fifths  beat  three 
times  in  five  seconds;  the  fourths  beat  once 
a  second,  or  five  times  in  five  seconds.  All  the 
13  notes,  from  F  below  middle  C  to  first  E 
aoove,  have  now  been  tuned;  the  temperament 
has  been  confined  to  the  smallest  possible  com- 
pass to  lessen  the  liability  of  errors,  and  if  the 
first  F  above  middle  C  is  now  tuned  thfee  beats 
in  five  seconds,  flat  of  A-sharp  below,  it  will 
be  a  perfect  octave  to  the  first  F  tuned. 

Tuning. —  The  art,  principle  or  act  of  so 
adjusting  the  intonations  of  keyed  musical  in- 
struments as  to  make  possible  consecutive  mu- 
sical tones  agreeable  to  the  ear.  The  method 
varies  according  to  the  kind  or  character  of 
^e  instrument  Where  strings  are  used,  as  in 
pianofortes,  harps,  violins,  violas,  guitars, 
zithers,  etc.,  tuning  consists  in  adjusting  the 
tension  of  the  strings  by  turning  the  pins  or 
pegs  around  which  the  strings  are  wound.  In 
band  and  orchestral  wind  instruments,  a  crook 
or  joint  is  used,  sometimes  called  a  slide,  be- 
cause it  slides  in  and  out  to  adjust  the  length 
of  the  column  of  air  in  the  tube  to  the  point 
where  the  desired  pitch  of  the  fundamental 
note  is  obtained. 

In  reed  organs  it  depends  upon  the  adjust- 
ment of  the  comparative  weight,  length  and 
thickness  of  the  reeds,  and  in  pipe  organs  upon 
the  length  of  the  vibrating  column  of  air  in 
the  flue  pipes. 

In  the  tuning  of  strings,  the  pitch  is  deter- 
mined by  the  size,  length  and  tension  of  the 
wire.  In  reed  tuning  the  desired  pitch  is  ob- 
tained by  filing  or  scraping  the  reed;  at  the 
base  or  fixed  end  to  flatten  the  tone  and  at  the 
point  or  free  end  to  sharpen  it. 

Organ  pipes  are  tuned  according  to  their 
constriKtion.  The  large  open  flue  wood  pipes 
are  lowered  or  flattened  in  pitch  by  being 
lengthened  by  a  sliding  cap  or  by  a  board  fas- 
tened to  the  back,  at  the  top,. and  is  raised  or 
sharpened  in  pitch  by  being  shortened. 

The  large  open  mdtal  flue  pipes  are  tuned 
by  cutting  away  or  adding  to  the  length,  or 
by  a  slit  in  the  back  near  the  top,  making  two 
flaps  to  be  opened  or  closed  as  required;  clos- 
ing them  lowers  the  pitch,  opening  them  raises 
it;  the  smaller  metal  pipes  being  tuned  by  the 
use  of  a  conical  horn,  with  which  the  tops  of 
the  pipes  are  contracted  or  expanded,  as  the 
pitch  is  to  be  lowered  or  raised  respectively. 
Stopped  metal  pipes  are  tuned  by  a  cap,  raised 
or  lowered  as  desired,  and  reed  pipes  by  adjust- 
ing the  wire  which  bears  upon  the  reed,  the 
raising  or  drawing  up  of  the  wire  increasing 
the  effective  length  of  the  reed  and  so  flattening 
it  and  vice  versa.  In  the  tuning  of  pipe  organs, 
the  reed  pipes  are  the  last  to  be  tuned,  since 
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they  are  the  most  liable  of  all  the  pipes  to 
become  disarranged. 

yoking  of  Keyed  Musical  Instruments. — 
The  voicing  of  organ  pipes  consists  in  the 
adjustment  of  their  various  parts,  consisting 
of  the  mouth,  throat,  lips,  languid  and  ears, 
the  correct  method  of  treatment  having  been 
learned  by  experience,  many  years  ago  and  of 
late  years  demonstrated  by  mathematical  calcu- 
lations, and  by  the  investigations  of  scientists. 

The  languid  is  that  flat  piece  of  the  pipe 
which  lies  horizontally  above  the  upper  part 
of  the  foot,  and  it  is  against  this  languid,  the 
"sheet  of  wind*  is  forced  from  the  *wind  way* 
below.  Some  of  the  pipes  have  the  languids 
grooved  upon  their  face,  as  one  method  ot 
voicing,  and  some  metal  pipes  are  voiced  by 
bending  the  ears,  which  are  placed  on  either 
side  of  the  mouth.  Pipes  once  voiced  at  the 
factory  seldom  need  any  alteration. 

The  voicing  of  reeds  in  the  common  house 
organ  is  accomplished  by  giving  the  free  end 
of  the  reed,  a  slight  curl  or  circumflex,  and 
this  also  causes  the  reed  to  speak  or  sound 
more  promptly  and  with  less  pressure  of  wind. 

The  voicing  of  pianos  consists  in  the  stab- 
bing of  the  felt  of  which  the  hammers  are 
made,  by  several  needles  fastened  in  a  handle. 
The  thrusts  should  be  made  directly  toward 
the  centre  of  the  hammer  and  not  through  the 
top  of  the  felt,  from  the  sides.  In  the  making 
of  hammers,  which  is  done  by  machinery,  one 
entire  set  being  covered  with  felt  at  a  time, 
there  is  a  variation  as  to  hardness  in  the  indi- 
vidual hammers,  and  voicing  is  relied  upon  to 
lighten  up  the  felt,  and  give  a  uniform  char- 
acter _  of  tone  throughout  the  entire  scale  of 
the  piano.  Edward  Quincy  Norton, 

Author  of  'Construction,  Tuning  and  Care  of 
the  Pianoforte.'* 

Reed-bird.    See  Bobolink. 
Reed  Canaiy  Grass,  a  grass  of  the  genus 
Phalaris.    See  Grasses  in  the  United  States. 

Reedbuck.    See  Reitboks. 

Reeder,  Andrew  Horatio,  American  poli- 
tician, first  governor  of  Kansas  Territory:  b. 
Easton,  Pa.,  6  Aug.  1807;  d.  there  S  July  1864. 
He  practised  law  at  Easton  and  was  prominent 
Democratic  politician  when,  in  1854,  he  was  ap- 
pointed by  President  Pierce  the  first  governor 
of  the  newly_  formed  territory  of  Kansas.  Upon 
arriving  at  his  post  he  at  once  rendered  his  posi- 
tion difficult  by  declaring  his  intention  rigidly  to 
put  down  the  violence  resulting  from  the  conflict 
of  the  two  parties  respecting  slavery.  In  the 
election  of  March  1855  more  than  three  fourths 
of  the  votes  cast  were  ille^l,  but  the  governor 
issued  certificates  of  election  to  all  claimants 
whose  papers  were  regular  and  against  whom  no 
protests  or  official  notice  of  frauds  were  pre- 
sented. His  action  he  defended  as  strictly  legal 
and  declared  that  any  other  would  have  been 
revolutionary,  though  he  confessed  to  knowledge 
of  the  fraudulent  voting.  He  was  dismissed 
from  office  by  the  President  and  he  returned  to 
Lawrence  to  reside  and  to  join  forces  with  the 
Free-Soil  movement.  He  was  nominated  by 
this  party  as  territorial  delegate  to  Congress.  A 
legislature  of  the  Free-State  party  formed  under 
the  instrument  known  as  the  Topeka  Constitution 
elected  him  to  the  United  States  Senate  in  1856. 
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But  the  election  was  refused  ratification  by- 
Congress.  President  Lincoln  appointed  him  a 
brigadier-general  at  the  outbreak  of  the  War, 
but  considerations  of  age  induced  him  to  de- 
cline. Consult:  Spring,  ^Kansas*  (1885);  Rob- 
inson, *The  Kansas  Conflict*    (i8{«). 

Reedfish,  a  crossopterygian  ganoid  fish' 
(Calamoichthys  calibaricus),  which,  with  the 
bichir  (q.v.)  is  the  only  survivor  of  a  group 
prominent  in  Palaeozoic  time,  which  dwells  in  the 
sluggish  reedy  rivers  of  the  Senegal  coast  of 
Africa,  searching  the  mud  of  the  bottom  for 
prey. 

Reef,  the  part  of  a  sail  comprehended  be- 
tween the  top  or  bottom  an'd  a  row  of  eyelet  holes 
generally  parallel  thereto.  The  object  of  the 
reef  is  to  reduce  the  surface  of  the  sail  in  pro- 
portion to  the  increase  of  the  wind;  for  which 
reason  there  are  several  reefs  parallel  to  each 
other^  in  the  superior  sails;  thus  the  top-sails 
of  ships  are  generally  furnished  with  three  reefs, 
and  sometimes  four ;  and  there  are  always  three 
or  four  reefs  parallel  to  the  foot  or  bottom  of 
those  main-sails  and  fore-sails  which  are  ex- 
tended upon  booms.  When  a  reef  has  to  be 
taken  in  the  sail  is  slightly  lowered;  the  men 
climb  out  along  the  lower  boom  or  yard,  which 
they  lean  over,  with  their  feet  supported  by  the 
foot-ropes,  fold  the  loose  portion  of  the  sail 
around  the  yard,  and  tie  them  up  with  the  cords 
inserted  in  the  eyelet-holes.  As  the  operation 
of  reefing  is  dangerous  in  stormy  weather  many 
ships  are  now  fitted  up  with  a  patent  apparatus 
by  which  sails  may  be  reefed  from  the  deck. 

Reef  also  implies  a  chain  of  rocks  lying  near 
the  surface  of  the  water. 

Reel,  a  revolving  contrivance  on  which 
fibre,  thread,  cord,  rope,  fabric,  etc.,  are  wound, 
to  form  them  into  hanks  or  skeins,  and  for  va- 
rious other  purposes ;  applied  to : 

In  agriculture,  a  device  having  radial  arms 
carrying  horizontal  slats,  and  rotated  by  gear  or 
pulley  connected  with  the  axle  of  a  harvester, 
for  pressing  backward  and  holding  the  stalks 
of  grain  in  position  for  being  severed  by  the 
knives.  In  angling,  a  skeleton  barrel  attached 
to  the  butt  of  a  fishing  rod,  around  which  the 
inner  end  of  the  line  is  wound,  and  from  which 
it  is  paid  out  as  the  fish  runs  off  with  the  bait, 
and  is  gradually  wound  in  again  as  his  struggles 
oecome  less  violent,  bringing  him  to  land  or 
to  the  landing  net.  \n  baking,  a  cylinder  with 
radial  arms  rotating  in  a  heated  chamber,  carry- 
ing pans  in  which  loaves  of  bread  are  placed  for 
baking  in  the  reel-oven.  In  cotton  machinery, 
a  machine  on  which  cotton  is  wound,  making 
hanks  of  thread.  In  domestic  industry,  a  spool 
or  bobbin  of  wood  on  which  cotton,  thread,  silk, 
etc.,  is  wound  for  use  in  sewing. 

Also  the  name  of  a  lively  rustic  dance  in 
which  the  couples  sometimes  swing  or  whirl 
round,  and  sometimes  pass,  forming  the  figure  8. 
In  the  United  States,  the  Virginia  reel  is  widely 
popular.  Also  the  music  for  such  a  dance,  gen- 
erally written  in  common  time,  but  sometimes 
in  jig  time  of  six  quavers  to  a  bar.  The  Scotch 
dance  known  as  a  reel  is  executed  by  two 
couples,  the  music  for  which  is  generally  written 
in  common  tirne_  of  _  four  crotchets  in  a  bar, 
but  sometimes  in  jig  time  of  six  quavers. 

Reem,  in  Scriptural  zoology.  Bos  primi- 
genius.    In  the  Authorized  Version  the  influence 


of  the  Septuagint  has  prevailed,  and  the  word  is 
translated  "unicorn,"  but  erroneously,  as  the 
mention  of  two  horns  on  one  reem  (Deut. 
xxxiii.  17)  proves.  The  word  unicorn  hsis  dis- 
appeared from  the  Revised  Version,  wild  ox 
being  substituted  for  it;  but  in  Num.  xxiii.  22, 
the  alternative  rendering  ox-antelope  (Oryx 
leucoryx)  is  given  in  the  margin.  The  term  is 
still  a  vernacular  name  among  the  Arabs  of  the 
Sahara  for  a  gazelle  {Gasella  loderi). 

Rees,  res,  Abraham,  English  Presbyterian 
clergjrman:  b.  Llanbrynmair.  Wales,  1743;  d.  9 
June  1825.  He  prepared  for  the  ministry  at 
Hoxton  Academy,  where  in  his  19th  year  he 
was  appointed  mathematical  tutor  to  the  institu- 
tion, and  soon  after  resident  tutor,  in  which 
capacity  he  continued  upward  of  22  years.  He 
was  pastor  to  the  Presbyterian  congregation  ol 
St.  Thomas',  Southwark,  1768-83,  and  of  a  con- 
gregation in  the  Old  Jewry  from  1783  till  his 
death.  In  1776  he  undertook  a  revision  and  ex- 
pansion of  'Chambers'  Cyclopaedia,'  which  he 
completed  in  1785.  The  success  of  this  work  led 
him  to  a  new  undertaking,  similar  in  its  nature, 
<The  New  Cyclopaedia,*  in  45  volumes  (1802-20), 
republished  at  Philadelphia  in  47  volumes. 

Rees,  John  Krom,  American  educator:  b. 
New  York  27  Oct  1851 ;  d.  there  9  March  1907. 
He  was  graduated  from  Columbia  in  1872,  and 
from  the  Columbia  School  of  Mines  in  1875. 
He  filled  the  position  of  assistant  professor  of 
mathematics  in  the  Columbia  School  of  Mines 
1873-6,  and  was  professor  of  astronomy  in 
AVashington  University,  Saint  Louis,  1876-81. 
He  was  director  of  the  observatory  and  instruc- 
tor in  geodesy  and  practical  astronomy  in  Co- 
lumbia 1881-4  and  from  1884  professor  of  as- 
tronomy there.  He  was  president  of  the  New 
York  Academy  of  Sciences  in  1894-6,  was  elected 
fellow  of  the  Royal  Astronomical  Society  of 
London ;  and  in  1901  received  the  decoration  of 
Chevalier  of  the  Legion  of  Honor. 

Reese,  res,  Michael,  Californian  pioneer: 
b.  Heinsforth,  Bavaria,  1816;  d.  Germany  2 
Aug.  1878.  Apprenticed  to  a  tanner  he  worked 
at  his  trade  until  he  emigrated  to  the  United 
States,  and  there  after  some  reverses  he  estab- 
lished a  jewelry  business  in  which  he  was  suc- 
cessful. In  1850  he  went  to  California  and 
began  investing  in  San  Francisco  real  estate. 
When  the  Fraser  River  excitement  was  at  its 
height,  Berri,  a  Swiss  banker,  disheartened  as  to 
the  future  of  San  Francisco,  expressed  to  Reese 
his  desire  to  part  with  his  holdings.  Reese 
having  a  firm  belief  in  the  coming  importance 
of  the  city  purchased  Berri's  property  and  thus 
laid  the  foundation  of  hfis  great  wealth.  Among 
his  benefactions  was  his  gift  to  the  University 
of  California  of  the  Lieber  Library.  The  Michae. 
Reese  Hospital  of  Chicago,  III.,  is  his  memorial, 
while  his  legacies  to  charities  in  the  aggregate 
reached  half  a  million  dollars. 

Reeve,  rev.  Tapping,  American  jurist:  b. 
Brook  Haven,  L.  I.,  October  1744;  d.  Litchfield, 
Conn.,  13  Dec.  1823.  He  was  graduated  from 
Princeton  in  1763  and  in  1767-70  was  engaged 
as  a  tutor  there.  In  1772  he  established  a  law 
practice  at  Litchfield,  and  during  the  war  served 
as  a  recruiting  officer  and  as  a  member  of  va- 
rious committees  of  safety  and  defense.  In 
1784  he  opened  a  law  school  at  Litchfield  which 
became  justly  famous  and  for  years  was  withont 
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an  American  rival.  He  conducted  it  without 
assistance  until  1705,  when  he  became  asso- 
ciated with  James  Gould,  who  succeeded  him  in 
i8jo.  He  was  a  judge  of  the  supreme  court  of 
Connecticut  in  1798-1814,  served  as  chief  jus- 
tice for  a  short  time,  and  subsequently  served  a 
single  term  in  each  the  legislature  and  the  coun- 
cil, after  which  he  declined  to  hold  further  office. 
He  was  a  Federalist,  a  lawyer  of  high  ability. 
and  was  the  originator  of  the  movernent  to 
Si-cure  to  married  women  the  legal  right  to 
tlispose  of  their  own  property.  He  published: 
'The  Law  of  Baron  and  Femme;  of  Parent  and 
Child:  of  Guardian  and  Ward;  of  Master  and 
Servant,'  etc.  (1816),  republished  in  numerous 
editions:  and  'A  Treatise  on  the  Lav/  of  De- 
scent' (1825). 

Reeve,  a  bird.    See  Rurr. 

Reeves,  revz,  Helen  Mathers,  English  nov- 
elist :  b.  Misterton,  Somerset,  26  Aug.  1853.  In 
iSyb  she  was  married  to  Henry  Albert  Reeves, 
a  London  surgeon.  <Comin'  Through  the  Rye,' 
her  first  story  (1875),  was  widely  popular  both 
in  this  country  and  her  own.  and  among  her 
later  fictions  are  *Cherry  Ripe'  (1877);  'As 
He  Comes  Up  the  Stair'  (1878);  <My  Lady 
Green  Sleeves'  (1879)  ;  'The  Sin  of  Hagar' 
(1896)  :  'Becky'  (1900).  Her  style  is  pleasinjf 
and  animated  and  the  interest  of  her  novels  is 
well  sustained. 

Reeves,  John  Sims,  English  tenor  singer: 
b.  Woolwich,  Kent,  26  Sept.  i8r8;  d.  Worthing. 
Sussex,  25  Oct.  1900.  He  studied  music  and, 
in  1832,  became  organist  in  the  church  of  North 
Cray,  Kent,  and  made  his  first  appearance  as  a 
singer  in  1839  onthe  Newcastle  star;e.  He  first 
sang  in  London  in  1842,  and  having  studied  in 
Paris  and  Milan  made  his  first  appearance  at  the 
La  Scala  theatre  of  the  latter  city  as  Edgardo 
in_  Donizetti's  opera  'Lucia  di  Lammermoor.' 
His  voice  was  of  wide  compass  and  great  beauty 
—  mellow  and  powerful,  cipable  of  the  tendercst 
pathos  and  of  the  most  stirring  martial  appeal, 
but  always  controlled  by  genuine  artistic  feeling 
and  knowledge.  He  was  heard  to  most  advan- 
tage in  the  concert  hall  and  in  oratorio  parts, 
and  in  such  pieces  as  'Guy  Mannering'  he  dis- 
played considerable  histrionic  abilitv.  He  pub- 
li>:hed  'Life  and  Recollections'  (1888);  and 
'My  Jubilee'    (iPSq). 

Referendtim,  a  reference  to  tlie  popular  vote 
of  the  question  whether  a  proposed  measure 
shall  become  a  law.  American  State  constitu- 
tions, and  amendments  thereto,  are  adopted  by 
popular  vote,  and  special  measures  are  sometimes 
submitted  by  legislative  action  to  the  decision  of 
the  electors.  In  some  cantons  of  Switzerland  a 
method  resembling  the  referendum  has  been 
practiced  since  the  i6th  century.  According  to 
the  Swiss  federal  constitution,  "all  constitutional 
amendments  must  be  ratified  by  the  Swiss 
electorate  before  they  become  law.  Other 
measures  must  be  submitted  to  the  p«pular  vote. 
if  demanded  within  90  days  after  their  pub- 
lication by_  30,000  voters,  or_  by  the  govern- 
ments of  eight  cantons.  During  the  17  years, 
1874  to  1891,  out  of  149  laws,  27  were  referred 
to  the  people;  of  these  15  were  rejected.  The 
referendum  has  worked  so  well  that  it  has 
conquered  all  opposition  to  it.  and  it  is  now 
generallv  regarded  as  _  a  check  on  hasty  and 
class  legislation.    It  will  be  observed  that  the 


Cbscnce  of  it  is  that  it  submits  to  the  people  a 
single  and  clear  issue  upon  winch  they  may  give 
their  decision,  'lliere  e-xists  also  an  obligatory 
referendum  in  ei^ht  cantons,  where  every  law 
and  every  expenditure  beyond  a  fixed  maximum 
must  be  submitted  to  the  mass  of  the  electors, 
and  it  is  not  necessary  that  a  demand  for  this 
submission  to  the  electors  should  be  made. 

In  the  United  States  the  movement  in  favor 
of  the  referendum  has  been  making  slow  but 
;i.idy  and  non-partisan  progress  for  more  than 
\2  years.  Inspired  by  the  success  of  direct  leg- 
islation in  Europe,  a  number  of  political  reform- 
ers in  New  Jersey  organized  the  first  referendum 
league  in  1892.  Although  numerically  a  small 
body,  and  having  but  nipagre  funds  at  their  com- 
mand, the  members  of  this  organization  con- 
tinued to  preach  the  doctrines  of  the  new 
political  reform,  both  by  voice  and  pen,  until, 
as  the  result  of  the  agitation  which  they  in- 
augurated, four  States  now  have  direct  legislation 
sections  incorporated  in  their  constitutions.  The 
first  State  to  adopt  the  new_  method  of  legisla- 
tion was  South  Dakota,  which,  in  1898,  passed 
the  necessary  amendment  to  its  constitution. 
In  19C0  the  people  of  Utah  cast  a  similar  vote, 
and  they  were  followed  by  Oregon  in  1902,  and 
Missouri  in  1904.  In  Oregon  the  adoption  of 
this  legislative  reform  aroused  so  much  opposi- 
tion that  the  enemies  of  the  measure  took  the 
matter  to  court,  where  a  minor  judge  declared 
the  amendment  unconstitutional  on  the  ground 
that  it  was  not  in  accord  with  the  provisions  of 
the  Federal  Constitution.  This  decision  was  not 
accepted  by  the  friends  of  the  reform,  however, 
and  the  question  was  immediately  taken  to  the 
Supreme  Court  of  the  State,  where,  by  a  strong 
and  derisive  judgment,  the  decision  of  the  lower 
court  was  reversed  and  the  constitutionality  of 
the  amendment  was  established  for  all  time. 

In  1897  the  lecislature  of  Nebraska  passed  a 
law  permitting  any  city  within  _  the  State  to 
adopt  direct  legislation  methods  in  the  conduct 
of  its  affairs  upon  the  vote  of  a  majority  of  its 
citizens.  In  the  same  year  Iowa  extended  the 
initiative  to  all  question's  of  franchise  excepting 
those  of  public  ownership,  and  other  States, 
especially  throughout  the  West,  have  since 
passed  laws  which  indicate  the  existence  of  a 
popular  demand  for  direct  legislation. 

The  greatest  development  in  the  direct  \efh- 
lation  reform  as  applied  to  municipalities  is  al.-o 
shown  in  the  West,  particularly  along  the  Pacific 
coast.  In  1892,  Seattle,  Wash.,_  adopted  the 
measure,  and  its  example  was  quicklv  followed 
by  Buckley,  Wash.,  Alameda, _Cal.,  Vallejo,  Cal., 
and  several  other  small  cities.  In  1000,  San 
Francisco  obtained  it.  Sacramento,  Cal..  fol-_ 
lowed,  then  Los  .Angeles,  Cal.,  and  Portland,' 
Ore.  East  of  the  Rocky  Mountains.  Denver. 
Col.,  Minneapolis,  Minn.,  Detroit,  ^iich.,  and 
Nasiiville,  Tenn.,  are  among  the  larger  cities 
which  have  applied  these  methods  to  the  ex- 
tension of  franchises,  if  not  to  other  questions. 

As  applied  to  the  United  States,  the  exercise 
of  the  referendum  means  that  no  law,  or,  if 
adopted  by  a  city,  no  ordinance,  may  go  into 
effect  until  a  specified  time  has  elapsed,  during 
which  period,  if  a  reasonable  minority  of  the 
people  petition  for  a  referendum  on  that  ques- 
tion, the  law  cannot  become  operative  until  after 
the  following  election,  when  a  majority  of  the 
pomilar  votes  either  ratifies  or  rejects  it.  The 
length  of  time  which  must  elapse  before  the  biills 
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■passed  by  the  legislature  take  effect  as  laws  is 
usually  6}  days,  while  the  percentage  of  voters 
which  must  sign  the  petition  to  secure  a  refer- 
endum varies  from  5  per  cent  in  South  Dakota 
to  25  per  cent  in  Washington.  The  latter  per- 
centage is  so  high,  however,  that  the  law  has 
become  practically  inoperative. 

In  the  general  plan  for  direct  legislation  the 
referendum,  by  givmg  the  people  the  veto  power 
over  bad  laws,  represents  the  negative  side  of 
the  reform  movement.  The  positive,  or  con- 
structive side  of  direct  legislation  is  the  "initia- 
tive,* by  means  of  which  a  reasonable  minority 
of  the  voters  (the  number  ranging  from  8  per 
cent  in  Oregon  to  15  per  cent  in  Los  Angeles, 
Cal.)  may  file  a  petition  for  a  law,  or,  when  a 
city,  an  ordinance.  Without  reference  to  the 
existence  of  committees  or  any  legislative  bodies, 
that  question  must  then  go  before  the  people  for 
their  judgment,  and,  if  it  is  approved  by  a 
majority  of  the  popular  votes  cast,  it  becomes  a 
law.  In  other  words,  while  the  referendum 
gives  the  individual  voter  power  to  prevent  the 
enactment  of  bad  laws,  the  initiative  gives  him 
the  power  to  suggest  good  laws  and  to  see  that 
they  are  enacted  by  his  own  vote. 

The  value  of  this  "initiative*  was  shown  in 
Oregon  in  June  1904.'  when  the  first  State  law 
ever  actually  enacted  by  the  people,  independent 
of  any  action  on  the  part  of  the  legislature,  was 
adopted.  This  was  a  Direct  Primary  Law,  a 
measure  which  had  aroused  much  opposition 
among  the  professional  politicians,  but  which, 
when  brought  before  the  people  upon  the  peti- 
tion of  3  per  cent  of  the  voters,  was  carried  by 
a  vote  of  more  than  s  to  i.  The  Local  Option 
Law,  which  had  met  with  a  long  series  of  de- 
feats at  the  hands  of  the  legislature,  was  also 
passed,  under  the  initiative,  by  a  vote  of  nearly 
4  to  I. 

Although  the  "recall,"  or,  as  it  was  formerly 
termed,  the  'imperative  mandate,"  has  not  been 
made  a  part  of  the  direct  legislation  laws  of 
many  of  the  States  and  cities,  not  a  few  have 
taken  advantage  of  the  opportunity  to  incor- 
porate it.  The  exercise  of  this  "mandate,"  or 
*  recall,"  gives  the  people  power  to  vacate  any 
public  office  at  their  will.  If  any  public  official 
has  failed  to  do  his  duty,  or  has  been  guilty  of 
any  act  that  would  stamp  him  as  unworthy  of 
the  future  confidence  of  the  people,  a  reasonable 
minority  of  the  voters  may  petition  for  his  re- 
call. An  election  must  soon  follow  the  filing  of 
this  petition,  and,  while  the  "recalled"  official 
may  stand  for  re-election,  if  he  fails  to  secure 
a  majority  of  the  votes  cast,  the  successful  can- 
■didate  serves  the  remainder  of  his  term.  As  the 
*recall"  is  too  powerful  an  instrument  to  be  used 
■except  in  extreme  cases,  the  number  of  voters 
who  must  sign  such  a  petition  is  usually  placed 
as  high  as  25  per  cent,  the  percentage  required 
in  Los  Angeles,  Cal.,  where,  in  1904,  one  of 
the  councilors  of  the  city  was  recalled  and  a 
successor  elected,  this  being  the  first  time  that 
an  American  public  official  has  been  ousted 
•during  his  term  of  office  and  another  appointed 
to  take  his  place  by  the  direct  vote  of  the  people. 

Refining  of  Metals,  in  metallurgy,  the  last 
step  in  the  purifying  of  gold,  silver,  tin.  copper, 
lead,  etc.  The  first  processes  in  extracting 
metals  from  their  ores  are  always  more  or  less 
crude,  and  where  they  are  desired  in  pure  or 
■nearly    pure    forms    chemical    or    other    means 


must  be  resorted  to  in  order  to  relieve  them  ol 
the  resulting  impurities.  See  Metallurgy, 
Assaying,  Gold,  Silver,  etc. 

Reflecting  Circle,  in  astronomy,  etc.,  an 
instrument  desig^ned  to  measure  angles  by  the 
reflection  of  light  by  means  of  plane  mirrors  of 
which  it  is  the  support.  It  differs  from  th« 
sextant  (q.v.)  in  that  it  is  built  upon  a  com 
plete  circle  and  not  a  part  of  it 

Reflecting  Galvanometer,  the  most  sensi- 
tive galvanometer  yet  invented,  devised  by  Sir 
William  Thomson  for  use  in  connection  with 
the  Atlantic  submarine  cables.  A  short  needl ; 
is  rigidly  attached  to  a  small  concave  mirroi 
and  suspended  by  a  silk  fibre  in  the  centre  of  i 
vertical  coil  of  small  diameter.  This  mirror  i; 
adjusted  by  means  of  a  directing  magnet  tc 
throw  the  rays  of  a  light  (falling  on  the  mirror 
through  a  hole  having  a  fine  wire  stretched  up- 
right across  it  and  placed  just  under  the  grad- 
uated scale  opposite  the  mirror)  back  on  the 
scale.  An  image  of  the  wire  is  thus  thrown  on 
the  scale,  and  the  slightest  motion  of  the  needle 
and  its  mirror  will  produce  a  much  greater  mo- 
tion of  this  image.  Thus,  as  the  current  flows 
the  one  way  or  the  other,  the  index  will  move 
to  one  side  or  the  other. 

Reflection.    See  Light. 

Reflector,  the  name  of  a  device  by  which 
the  rays  proceeding  from  a  luminous  or  heated 
object  are  thrown  back  or  diverted  in  a  ^iven 
direction.  The  reflecting  surface  may  be  either 
plane  or  curved.  In  practice  it  is  often  made 
spherical  or  parabolic.  The  former  does  not 
bring  the  rays  to  a  true  focus,  but  is  easily 
formed,  and  is  consequently  grenerally  employed 
where  extreme  accuracy  is  not  sought  for.  .\ 
mirror  is  a  familiar  example  of  a  plane  reflector. 
The  material  should  be  as  smooth  and  highly 
polished  as  possible.  Silver  is  the  most  per- 
fectly reflecting  substance  known,  absorbing 
but  9  per  cent  of  the  incident  rays,  while  specu- 
lum metal  absorbs  37  per  cent.  Glass  itself, 
owing  to  its  property  of  totally  reflecting  inci- 
dent rays  at  a  low  angle,  is  used  in  certain  cases. 

Reflex  Action,  a  non-voluntary  reaction 
affecting  a  muscular  apparatus  in  response  to 
some  kind  of  sensory  stimulus.  Such  a  reaction 
implies  the  traversing  of  the  sensory  stimulus  to 
some  nerve  centre  or  centres  in  the  brain,  the 
medulla,  or  the  spinal  cord,  and  the  setting  free 
of  a  muscular  response,  general  or  local,  to 
certain  organs  of  the  body,  without  the  partici- 
pation of  willed  conscious  action,  although  con- 
sciousness of  a  reflex  act  performed  may  precede 
or  accompany  the  act.  Many  of  these  reflexes 
are  extremely  intricate,  so  intricate  in  fact  that 
certain  philosophers  have  attempted  to  show 
that  all  life-processes  are  of  the  type  of  reflex 
actions.  Many  reflex  actions,  by  reason  of  the 
fact  that  their  muscular  equivalent  acts  on 
blood-vessels,  may  increase  or  decrease  glandu- 
lar activity.  Thus  fright  may  destroy  the  ability 
of  the  stomach  to  digest.  Dryness  of  the  mouth 
is  frequent  as  a  result  of  certain  forms  of  un- 
conscious excitement,  and  many  if  not  all  of  the 
emotions  may  be  regarded  essentially  as  intri- 
cate forms  of  vasomotor  reflexes.  Farther  re- 
flexes are  constantly  operative  and  affect  the 
normal  metabolism  of  the  skin  or  the  bones, 
and  still  others  are  concerned  in  the  general 
nervous  equilibrium  of  the  entire  body  —  the  so- 
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called  neuromuscular  tone.  See  Qinsciousness  ; 
Emotion;  Muscxe-Sense ;  Nervous  System; 
Telepathy. 

Reform  Acts,  a  term  applied  to  certain 
acts  of  the  British  Parliament  by  which  the 
regulations  as  to  the  parliamentary  representa- 
tion of  the  people  were  altered,  and  especially 
to  those  of  1832,  1867,  and  1884-5.  In  the  third 
successful  effort  for  parliamentary  reform,  that 
of  1884-5,  .the  franchise  and  redistribution  of 
seats  constituted  two  distinct  acts.  The  fran- 
chise bill  received  the  royal  assent  on  6  Dec. 
1884.  and  came  into  operation  on  i  Jan.  1885. 
It  established  household  and  lodger  franchise  in 
the  counties,  introduced  a  service  franchise,  and 
made  a  uniform  occupation  franchise  of  $50  rent 
both  in  counties  and  in  boroughs  in  place  of  the 
three  formerly  existing.  It  left  untouched  the 
40-shilIing  freeholders  of  inheritance,  and  con- 
ferred votes  on  copy-holders  possessing  land  of 
greater  value  than  $25  annually. 

The  great  feature  of  the  reform  in  represen- 
tation was  the  separation  of  populous  boroughs 
and  counties  into  divisions,  each  returning  a 
single  member.  England  has  now  465  members, 
Wales  30,  Scotland  72,  and  Ireland  103,  the  re- 
duction from  105  occurring  through  the  dis- 
franchisement of  Sligo  and  Cashel  some  years 
ago  for  corruptioa 

Reformation,  The.  The  Reformation  is 
that  movement  in  the  i6th  century  which  re- 
sulted in  the  division  of  Western  Christendom 
into  the  Roman  Catholic  and  Protestant 
Churches.  Its  principles,  as  set  forth  by  Protes- 
tant writers,  were  in  brief  as  follows:  The 
Word  of  God  is  the  final  authority  on  all  re- 
ligious questions  and  is  superior  to  tradition,  the 
Pope,  and  the  decision  of  general  councils;  a 
sinner  is  justified  by  faith  alone.  That  is,  he 
cannot  obtain  salvation  by  any  amount  of  good 
■works  which  he  may  accomplish,  but  is  forgiven 
and  saved  through  his  faith  in  the  work  of 
Christ,  the  good  works  then  following  as  a  re- 
sult not  as  a  means  of  his  salvation ;  a  third 
principle  is  the  universal  priesthood  of  believers. 
This  means  that  no  mediator  is  needed  between 
man  and  God  except  Jesus  Christ  and  that  all  be- 
lievers have  direct  access  to  Him,  and  that  this 
power  is  not  delegated  to  an  exclusive  priest- 
hood. 

For  the  beginning  of  this  movement  we  must 
go  back  of  the  i6th  century  into  the  later  Middle 
Ages.  (See  Protestantism.)  The  immediate 
occasion  of  the  Reformation  movement  was  Lu- 
ther's (q.v.)  controversy  over  the  preaching  of 
the  indulgences  in  Germany  granted  by  Leo  X. 
to  all  who  should  contribute  alms  to  the  building 
of  St.  Pfter's  Church  in  Rome.  Luther  posted 
his  95  famous  theses  on  the  church  door  at 
Wittenberg  31  Oct.  1517.  In  these  he  claimed 
that  the  pope  could  not  remit  penalties  beyond 
what  he  had  himself  imposed  and  also  that  his 
power  did  not  reach  beyond  this  life.  Greatly 
to  Luther's  surprise  the  news  of  the  posting  of  the 
theses  quickly  spread  over  Germany,  and  he 
found  many  to  agree  with  him,  but  he  desired 
only  to  reform  certain  abuses  within  the  church, 
not  to  break  away  from  it.  But  the  efforts  to 
bring  about  an  agreement  through  discussion 
only  revealed  that  his  principles  would  logically 
carry  him  beyond  the  church.  He  declared  the 
papacy  a  human  institution,  that  the  Council  of 


Constance  had  erred  in  condemning  Kuss  and 
that  some  of  the  fundamental  teachings  of  the 
Roman  Catholic  Church  were  erroneous. 

In  1520  Leo  X.  excommunicated  Luther,  who 
burned  the  bull  of  excommunication  and  a  copy 
of  the  canon  law,  thus  cutting  himself  ofif  from 
the  papacy.  The  new  Emperor  Charles  V. 
called  Luther  before  the  Imperial  Diet  at 
Worms  the  next  year.  Luther  refused  to  re- 
tract any  of  the  statements  in  his  books  unless 
convinced  by  the  Bible  or  reason.  He  was 
placed  under  the  ban  of  the  Empire,  that  is,  he 
was  declared  an  outlaw.  On  his  way  home 
from  the  Diet  he  was  taken  by  friends  to  the 
Wartburg,  a  castle  belonging  to.  the  Elector  of 
Saxony,  and  here  remained  in  hiding,  but  not  in 
idleness,  because  he  busied  himself  with  the 
translation  of  tne  Bible  into  the  German  of  the 
common  people.  While  here,  extremists  at 
Wittenberg  were  attempting  to  introduce  radi- 
cal reforms,  and  Luther  returned  in  spite  of 
danger  and  in  a  few  days  brought  them  to 
moderation,  thus  saving  the  Reformation  from 
failure.  The  Reformation  continued  to  spread 
through  the  efforts  of  many  of  the  leaders  in 
Germany,  who  were  friendly  to  it  and  through 
the  inability  of  Charles  V.  to  give  his  attention 
to  its  suppression  because  of  foreign  wars.  The 
Peasants'  war  (q.v.),  which  broke  out  in  1525, 
was  ascribed  by  many  to  the  teachings  and  posi- 
tion of  Luther.  The  peasants,  risen  in  rebellion 
against  their  rulers,  believed  that  the  time  had 
come  to  strike  for  liberty  and  believed  that  Lu- 
ther would  help  them,  but  he  was  opposed  to 
their  taking  up  arms,  and  the  rising  was  put 
down  with  the  loss  of  thousands  of  lives.  This 
cost  Luther  many  adherents  and  others  were 
alienated  by  his  marriage  to  a  former  nun  in  the 
same  year.  At  each  succeeding  Diet  an  effort 
was  made  to  come  to  some  decision  on  the  re- 
ligious questions,  but  in  vain.  The  best  that 
could  be  done  was  the  decision  in  1526  to  leave 
the  matter  to  a  general  council,  and  until  that 
should  convene  each  state  should  use  its  own 
discretion.  At  the  Diet  of  Spires  in  1529,  at 
which  the  Roman  Catholic  party  was  in  the 
majority,  the  further  progress  of  the  Reforma- 
tion was  prohibited.  The  reformers  protested 
against  this  action  and  received  the  name  of 
Protestants.  At  the  Diet  of  Augsburg  in  the 
next  year  the  Protestants  presented  their  con- 
fession of  faith  drawn  up  by  Melanchthon,  and 
since  known  as  the  Augsburg  Confession.  Rec- 
onciliation between  the  two  parties  seemed  to  be 
out  of  the  question,  and  the  Schmalkaldic  war 
broke  out,  ending  in  the  victory  of  the  Prot- 
estants and  the  Peace  ol  Augsburg  in  1555,  by 
which  the  prince  was  to  decide  what  should  be 
the  religion  of  the  people  under  him,  with  this 
reservation  that  if  an  ecclesiastical  prince  should 
become  a  Protestant  he  must  surrender  his  see. 

A  parallel  but  independent  religious  move- 
ment was  in  progress  in  Switzerland,  under  the 
leadership  of  Ulrich  Zwingli.  Bom  at  Wild- 
haus  and  educated  at  Vienna  and  Basel,  he 
came  under  the  influence  of  the  Renaissance 
and  became  a  zealous  student  of  the  Greek 
Testament.  Like  Luther,  he  protested  against 
abuses  in  the  Church,_  inveighed  against  in- 
dulgences and  tried  to  introduce  reforms  with- 
out separating  from  the  Church.  He  preached 
at  Einsiedein  and  later  at  Ziirich,  with  much 
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power  and  attracted  attention  by  his  exposition 
of  the  Scriptures.  His  influence  over  the  city 
government  was  so  great  that  in  1523  he  pro- 
cured an  order  that  the  clergy  of  the  city  should 
preach  nothing  but  what  they  found  in  the 
Scriptures  and  that  images  should  no  longer  be 
used  in  the  churches  nor  the  sacrifice  of  the 
mass  be  celebrated,  and  in  the  place  of  the  Ro- 
man Catholic  forms  of  worship  a  simpler  form, 
and  as  Zwingli  believed,  one  more  in  accord- 
ance with  the  teachings  and  example  of  Christ 
took  its  place.  This  suggests  one  of  the  dif- 
ferences between  Luther  and  Zwingli.  Luther 
desired  to  keep  as  much  as  he  could  of  the 
forms,  ceremonies  and  doctrines  of  the  Roman 
Catholic  Church,  making  changes  only  where 
there  seemed  a  direct  opposition  to  the  teach- 
ings of  the  Bible,  while  Zwingli  desired  to  sweep 
away  all  additions  and  have  nothing  in  form, 
ceremony  or  doctrine  that  was  not  directly 
sanctioned  by  the  Scriptures.  A  conference  was 
arranged  between  the  two  men  at  Marburg  in 
1529  that  they  might  come  to  an  understanding 
on  the  questions  at  issue  between  them,  but  on 
the  Lord's  Supper  they  could  come  to  no  agree- 
ment, Luther  holding  to  the  literal  meaning  of 
the  words,  "This  is  my  body."  The  Swiss 
Reformation  became  involved  in  politics,  and 
war  broke  out  between  the  Catholic  and  Prot- 
estant sections,  in  which  war  Zwingli  was  killed 
and  the  Reformation  in  German  Switzerland  be- 
came of  relatively  little  importance  compared 
with  the  work  which  began  in  French  Switzer- 
land at  Geneva.  The  way  had  been  prepared 
by  Farel,  a  bold  and  successful  French  Prot- 
estant preacher,  who  had  been  driven  from  his 
own  country  by  persecution.  He  invited  John 
Calvin,  a  refugee  like  himself,  to  assist  him  in 
the  work  at  Geneva.  He  accepted  and  began 
his  work  in  1536,  and  yith  the  exception  of 
brief  intervals  spent  his  life  there,  making 
Geneva  the  theological  centre  of  Protestant 
Christendom.  He  is  the  theologian  of  the 
Reformation  and  also  a  great  organizer.  His 
'Institutes  of  the  Christian  Religion,'  written 
when  he  was  27  years  old  and  subsequently 
enlarged,  though  not  essentially  changed, 
clearly  sets  forth  the  doctrines  of  the  Re- 
formed Church  and  has  great  influence  even 
to  the  present  day.  He  organized  the  church  at 
Geneva  on  the  Presbyterian  model,  because  he 
considered  this  the  form  of  organization  en- 
joined in  the  New  Testament.  In  other  ways 
he  followed  Zwingli  rather  than  Luther,  though 
taking  a  position  between  the  two  in  regard  to 
the  Lord's  Supper.  His  great  influence  in  the 
Reformation  movement  is  due  to  his  influence 
on  the  many  students  and  refugees  who  came 
to  Geneva  for  instruction  or  safety  and  then 
carried  his  theological  system  and  form  of  gov- 
ernment back  to  France,  Netherlands,  England, 
Scotland  and  other  parts  of  Europe. 

When  Luther  began  his  work  in  Germany 
Francis  I.  was  king  of  France  and  the  rival  of 
Charles  V.  and  naturally  inclined  to  favor  a 
movement  which  might  injure  the  German  Em- 
peror. He  and  his  court  were  favorers  of  the 
Renaissance  and  did  not  object  to  a  reform  of 
the  Erasmian  type.  After  his  death  the  reform- 
atory movement,  now  rapidly  growing,  was 
vigorously  persecuted.  It  became  complicated 
with  political  issues,  and  the  Huguenots,  as  the 
French  Protestants  were  called,  became  a  polit- 


ical party.  Catherine  de'  Medici,  the  queen- 
mother,  with  the  aid  of  the  Guises,  planned  anO 
executed  the  massacre  of  the  Huguenots  on 
Saint  Bartholomew's  day,  24  Aug.  1572,  in 
which  Coligny,  the  foremost  of  the  Huguenot 
leaders,  was  killed,  and  numbers  of  other  Hugue- 
nots in  Paris  and  the  provinces.  A  religious 
war  followed,  which  was  not  terminated  till 
Henry  of  Navarre,  the  Protestant  leader,  gave 
up  his  faith  and  conformed  to  Roman  Cathol- 
icism and  secured  toleration  for  the  Huguenots 
in  the  Edict  of  Nantes  1598. 

The  Reformation  quickly  spread  from  Ger- 
many into  the  Netherlands  through  nearness, 
similarity  in  language  and  trade  relations. 
Charles  V.  made  severe  laws  against  it,  and 
these  laws  resulted  in  the  execution  of  many  of 
the  Reformed  faith.  But  he  was  personally 
popular  in  his  home  country,  and  there  was  no 
political  party  to  oppose  him  as  in  Germany. 
When  Philip  II.  became  ruler,  he  made  it  evi- 
dent that  he  not  only  would  put  down  heresy, 
but  proposed  to  rule  as  an  absolute  monarch  in 
spite  of  their  ancient  privileges.  Excessive  taxes 
were  imposed  and  the  inquisition  became  more 
stringent.  The  people  rallied  around  their  no- 
bles as  leaders  and  revolted.  Protestantism 
grew  with  great  rapidity,  especially  in  the  north, 
but  Philip  resolved  to  subdue  it,  even  if  it 
meant  the  total  extermination  of  the  people. 
The  best  generals  Spain  could  furnish  were  sent 
to  put  down  rebellion  and  root  out  heresy,  but 
these  efforts  were  in  vain.  When  the  people 
could  not  defeat  the  Spaniards  in  open  coniI)at 
they  cut  the  dikes  and  let  in  the  sea.  Under 
the  guidance  of  their  often  defeated  but  never 
discouraged  leader,  William  of  Orange,  the 
northern  section,  Holland,  which  had  become 
almost  wholly  Protestant,  accomplished  their  sep- 
aration from  the  Spanish  crown  and  the  Roman 
Catholic  Church.  The  southern  part,  Belgium, 
remained  Catholic.  Other  countries  in  northern 
and  southern  Europe  were  affected  by  the 
Reformation.  In  Denmark,  Sweden  and  Nor- 
way the  Reformation  was  introduced  by  pupils 
of  Luther  and  was  generally  aided  by  the  au- 
thorities for  advancing  political  interests.  There 
was  a  lack  of  the  enthusiasm  which  we  note  in 
northern  Germany  and  the  Netherlands,  but  the 
movement  grew  steadily  through  proximity  to 
Germany,  and  these  countries  became  and  re- 
mained truly  Protestant. 

The  Reformation  extended  to  the  south  and 
east  of  Saxony  into  Bohemia,  Poland  and  Hun- 
gary, carried  by  enthusiastic  students  from  Wit- 
tenberg. Bohemia  was  prepared  for  such  a  move- 
ment by  the  previous  labors  of  Huss,  and  here 
it  spread  rapidly.  In  Hungary  and  Poland  with 
the  Lutherans  and  Calvinists  there  were  also 
Unitarian  Protestants.  The  progress  of  the 
Reformation  was  greatly  hindered  by  the  ina- 
bility of  these  three  to  work  together,  and  their 
quarrels  with  each  other.  The  Jesuits  found 
this  a  rich  field  for  their  work  in  the  second 
half  of  the  century.  Their  work  and  the  T'.'irty 
Years'  war  nearly  annihilated  the  Reforiri- 
tion,  so  that  Bohemia  which  at  one  time  ha 
not  more  than  one  ninth  of  its  population  ad- 
herents of  the  Roman  Catholic  Church  is  fo-day 
almost  wholly  Catholic, 

The  Reformation  in  England  was  at  first  ^ 
personal  and  political  revolt  against  the  Pope 
rather  than  a  religious  movement.    Henry  VIIL 
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-was  u  thorough  Roman  Catholic,  but  when 
the  Pope  refused  to  grant  his  request  for 
a  divorce  he  revolted  against  his  authority,  but 
remained  essentially  a  Roman  Catholic  through 
liis  life  with  this  exception  that  he  did  not  admit 
the  power  of  the  Pope  in  England,  so  that  this 
Reformation  was  largely  negative.  In  the  reign 
•of  Edward  VI.,  1547-53,  there  was  a  rapid 
movement  toward  the  position  of  the  continental 
Reformers,  the  most  important  events  being  the 
adoption  of  the  Forty-two  Articles  as  the  creed 
of  the  church  and  the  Book  of  Common  Prayer 
in  the  English  language  to  be  used  in  the  church 
service.  These  were  both  strongly  Calvinistic. 
When  Mary,  the  daughter  of  Henry  VIII.  and 
Catherine,  became  queen,  her  effort  was  to  bring 
the  Church  back  into  the  papal  fold  again  and  to 
punish  the  heretics.  The  nation  through  a  pli- 
-ant  parliament  returned  to  the  Roman  Catholic 
Church  and  the  queen  vigorously  persecuted  the 
Protestants.  The  leading  Protestants,  includ- 
ing Cranmer,  archbishop  of  Canterbury,  were 
burned  at  the  stake,  but  Protestantism  grew 
under  the  persecution  which  was  ended  by 
Mary's  death  in  1558.  Her  successor,  Eliza- 
beth, was  a  woman  of  great  political  shrewd- 
ness, but  with  little  religious  interest,  and  her 
•effort  was  to  make  religious  questions  subservi- 
ent to  political  problems.  Her  own  preference 
was  for  a  return  to  the  relationship  between 
■church  and  state  which  existed  in  the  reign  of 
Henry  VIII.  Above  all  else  she  resolved  to  be 
supreme  governor  of  the  Church  and  would  not 
tolerate  those  who  refused  to  conform  to  the 
established  worship.  She  persecuted  the  Puri- 
tans (as  those  were  called  who  desired  a  form 
•of  worship  stripped  of  the  ceremonies  and 
forms  which  came  from  the  Roman  Catholic 
Church  and  who  refused  to  conform  to  her 
wishes),  and  also  the  Catholics.  But  she  was 
unable  to  stop  the  growing  spirit  of  dissent, 
which  expressed  itself  in  the  rise  of  several  re- 
ligious parties.  The  Independents  desired  the 
•entire  separation  of  church  and  state  and  the 
independence  of  the  local  congregation.  The 
Presbyterians  thought  that  there  should  be  the 
•one  state  church  but  that  it  should  be  organ- 
ized after  the  model  of  the  New  Testament 
•churches  which  they  considered  Presbyterian. 
Still  others  would  leave  the  state  church  as  it 
was,  only  purified  in  form  and  ceremonies.  The 
difficulty  was  handed  down  to  Elizabeth's  suc- 
cessors of  the  ill-fated  Stuart  line  and  reached 
a  partial  solution  in  the  toleration  act  of  i68g 
in  which  the  Episcopal  Church  remained  the 
Established  Church,  but  a  limited  freedom  was 
given  to  the  dissenters. 

Closely  connected  with  this  was  the  Reforma- 
tion in  Scotland.  Reformers  from  the  Conti- 
nent, especially  from  Geneva,  preached  and  died 
at  the  stake.  The  leader  of  the  work  was  John 
Knox  ( 1505-72)  who  holds  the  position  in  Scot- 
land which  Luther  has  in  Germany.  He  was 
a  friend  and  pupil  of  Calvin  and  succeeded  in 
establishing  a  church  on  the  Geneva  model  in 
Scotland.  Mary  Stuart  during  her  short  reign 
tried  to  re-establish  Roman  Catholicism  in 
Scotland,  but  found  in  Knox  a  strong  and  suc- 
cessful opponent.  After  the  death  of  Knox  his 
work  was  carried  on  by  Andrew  Melville. 

Mention  should  be  made  of  the  partially  suc- 
cessful efforts  of  the  Roman  Catholic  Church  to 
■stem  the  tide  of  Protestantism  and  win  back  the 


lost  territory.  The  Inquisition  was  so  thoroughly 
established  and  did  such  effective  work  in  Italy 
and  Spain  that  a  promising  Protestant  movement 
in  both  countries  was  stopped.  There  was  a 
reformatory  work  carried  on  within  the  Church. 
In  Italy  the  Oratory  of  the  Divine  Love  was 
organized  whose  object  was  the  moral  elevation 
of  the  Church.  The  Council  of  Trent  by  its 
discussions  and  decisions  was  a  reformatory  in- 
fluence. By  it  the  belief  of  the  Roman  Catholic 
Church  was  clearly  defined  and  disciplinary 
reforms  brought  about.  More  important  than 
all  these  was  the  work  of  the  new  semi-monastic 
order,  the  Jesuits,  who  through  their  missionary 
work  succeeded  in  gaining  many  thousand  con- 
verts to  Catholicism. 

For  fuller  details  see  the  following  articles: 
Alva:  .■\ucsburg  Confession;  Calvin;  Calvin- 
ism; Council  of  Trent;  Cranmer;  Edict  of 
Nantes;  Elizabeth;  Erasmus;  Huguenots; 
Huss;  Independents;  Inquisition;  Jesuits; 
Kno.x;  Luther;  M.\ry  Stuart;  Melanchthon; 
Pe.\ce  OF  Augsburg;  Philip  II.;  Presbvterian- 
ism;  Protestants;  Puritans;  Savonarola; 
Thirty-nine  Articles;  Wessel;  William  of 
Orange;  Wyclif  :  Zwincli.  Also  consult 
Fisher,  'History  c5  the  Reformation >  (1893); 
Newman,  'Manual  of  Church  History'  (1903); 
Walker,  'The  Reformation'  (1900);  Jannsen, 
'History  of  the  German  People*  (1900);  Denifle, 
•  Luther*  (1904);  Stone,  <  Reformation  and  Renais- 
sance* (1904);  Gasquet,  'The  Eve  of  the  Refor- 
mation*; Bishop  Spaulding,  'The  Protestant 
Reformation.*  Curtis  M.  Geer, 

Hartford  Theological  Sepiinary. 

Reformatories.    See  Penology. 

Refor'matory  Schools,  schools  instituted 
for  the  training  of  juvenile  offenders  who  have 
been  convicted  of  an  offense  punishable  by  im- 
prisonment. The  first  reformatory  managed  un- 
der legislative  control  was  the  one  established 
in  New  York  in  1824,  known  as  the  New  York 
House  of  Refuge.  Its  success  was  so  marked 
that  at  present  there  are  56  institutions  in  the 
United  States  for  the  reformation  of  juvenile 
offenders.  Among  them  are  a  number  of  ad- 
mirably conducted  establishments  under  the  con- 
trol of  religious  denominations,  to  which  chil- 
dren are  sent,  according  to  the  religious  creed  of 
their  parents,  when  the  same  can  be  ascertained. 

Reformed  Church.  See  Calvinism  ;  Dutch 
Reformed  Church;  Reformation. 

Reformed  Church  in  the  United  States, 
The,  formerly  known  as  the  German  Re- 
formed Church  in  the  United  States  of  America 
and  an  off-shoot  of  the  Reformed  Church  of 
Germany.  The  first  minister  was  the  Rev. 
George  Michael  Weise,  who  emigrated  with 
about  400  people  of  the  Palatinate  in  1727,  and 
settled  in  Pennsylvania.  In  1746  the  Rev. 
Michael  Schlatter  was  commissioned  by  the 
synods  of  North  and  South  Holland  to  visit 
their  German  missions  in  America,  and  regulate 
their  relations.  He  assembled  in  Philadelphia 
the  first  synod  or  coetus  of  the  German  Re- 
formed Church  1747.  The  German  _  Reformed 
coetus  continued  under  the  jurisdiction  of  the 
Church  of  Holland  till  1793,  when  an  independ- 
ent synod  was  formed.  It  increased  rapidly  in 
membership  and  congregations.  The  first  tri- 
ennial general  synod,  with  jurisdiction  over  the 
whole  Church,  met  in  Pittsburg  1863.    The  gen- 
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eral  S5Tiod  of  1869  resolved  to  drop  the  word 
"German"  from  the  title  of  the  Church.  The 
Heidelberg  catechism  is  the  only  standard  of 
doctrine.  The  worship  of  the  Church  is  litur- 
gical ;  its  government  is  presbyterian.  Reception 
into  the  full  communion  of  the  Church  takes 
place  by  the  rite  of  confirmation.  Christmas, 
Good  Friday,  Easter,  and  Whitsunday  are  ob- 
served with  much  solemnity.  Eleven  English 
and  five  German  papers  are  published  in  the 
interest  of  the  Church;  and  there  are  16  theolog- 
ical and  literary  institutions  under  its  control. 
Statistics,  1910:  Churches,  1,737;  ministers, 
1,230;  members,  293^836. 

Reformed  Episcopal  Church,  a  denomina- 
tion organized  by  members  of  the  Protestant 
Episcopal  Church,  who  give  substantially  the 
following  statement  of  the  events  and  circum- 
stances which,  as  they  believe,  justify  their 
course:  (i)  The  Protestant  Reformation  in 
England  had  outwardly  a  political  origin  (in  the 
act  of  the  king,  Henry  VHI.,  renouncing  alle- 
giance to  the  pope,  and  proclaiming  himself  head 
of  the  English  Church)  ;  by  which  the  work  was 
biased  and  cut  short.  During  the  brief  life  of 
the  young  king,  Edward  VI.,  the  regent,  or 
protector,  being  in  favor  of  the  Reformation, 
great  progress  m  it  was  made.  Under  Mary  the 
supremacy  of  the  pope  was  again  acknowledged. 
When  Elizabeth  became  queen,  wishing  to  har- 
monize her  divided  subjects,  and  hoping  for  re- 
conciliation with  Rome,  she  strove  to  have  the 
liturgy  framed  so  as  to  satisfy  both  parties. 
Consequently  it  contained  contradictory  ele- 
ments. At  a  later  period,  when  she  had  found 
her  hope  futile,  the  articles  of  faith  adopted  were 
decidedly  Protestant  Thus  it  came  to  pass 
that  in  the  Church  of  England  two  parties  found 
support  in  her  ritual ;  the  one  Protestant,  the 
other  having  an  affinity  with  Rome.  (2)  After 
the  American  Revolution,  when  the  Church  of 
England  in  the  colonies  became  the  Protestant 
Episcopal  Church  of  the  United  States,  the 
Book  of  Common  Prayer,  having  been  adopted 
without  material  alterations,  retained  its  conflict- 
ing elements.  (3)  The  Tractarian  movement, 
which  began  at  Oxford,  i833,_  was  a  successful 
endeavor  to  revive  the  principles  of  antiquity 
and  Catholicity  contained  in  the  Prayer  Book, 
in  opposition  to  its  Protestant  elements.  It  dis- 
carded Protestant  principles  and  taught  the  doc- 
trines of  apostolic  succession,  priestly  absolution, 
baptismal  regeneration,  the  real  presence,  and 
the  authority  of  the  Church.  (4)  These  teach- 
ings produced  a  powerful  effect  in  the  United 
States  also.  A  great  increase  in  ritualism,  and 
of  the  drift  toward  Rome,  was  soon  manifested; 
the  opposition  between  the  'High*  and  the 
"Low  Church"  parties  was  intensified,  and  prac- 
tical measures  were  adopted  by  each  which 
widened  the  chasm.  (5)  Several  subsequent 
public  events  fanned  the  flame  of  discontent,  es- 
pecially the  censure  of  one  clergjrman  for  preach- 
mg  in  a  Methodist  church,  and  the  suspension 
of  another  for  omitting  the  word  "regenerate* 
in  the  baptismal  office.  (6)  Remonstrances  and 
petitions  for  relief,  which  were  numerously  and 
urgently  presented  to  the  General  Convention, 
produced  no  effect.  (7)  During  the  sessions  of 
the  Evangelical  Alliance  in  New  York  in  Octo- 
ber 1873,  Bishop  Cummins  of  the  diocese  of 
Kentucky,  having,  by  invitation,  officiated  at  a 
union  celebration  of  the  Lord's  Supper,  in  com- 


pany with  representatives  of  other  denomina- 
tions, was  for  this  act  of  Christian  fellowship 
bitterly  censured  through  the  press  by  members 
of  the  High  Church  party.  After  this,  con- 
vinced _  that  he  could  no  longer  rightfully  con- 
tinue in  a  Church  whose  theory  and  practice 
(as  interpreted  by  the  majority  of  its  members) 
denied  the  brotherhood  of  believers  in  Christ, 
Bishop  Cummins  withdrew'  from  the  ministry 
of  the  Protestant  Episcopal  Church.  (8)  This 
led  to  the  organization  in  1873  of  the  Reformed 
Episcopal  Church,  of  which  Bishop  Cummins 
and  the  Rev.  Dr.  Charles  E.  Cheney  were  elected 
bishops.  At  the  same  time  the  following  declara- 
tion of  principles  was  adopted:  I.  The  Re- 
formed Episcopal  Church  "holdinpf  the  faith  once 
delivered  to  the  saints"  declares  its  belief  in  the 
Holy  Scriptures  of  the  Old  and  New  Testaments 
as  the  Word  of  God,  and  the  sole  rule  of  faith 
and  practice;  in  the  creed  "commonly  called  the 
Apostles'  Creed";  in  the  divine  institution  of 
the  sacraments  of  baptism  and  the  Lord's  Sup- 
per; and  in  the  doctrines  of  grace  substantially 
as  they  are  set  forth  in  the  Thirty-nine  Articles 
of  Religion.  II.  This  Church,  recognizes  and 
adheres  to  Episcopacy,  not  as  of  divine  right, 
but  as  a  very  ancient  and  desirable  form  of 
Church  polity.  III.  This  Church,  retaining  a 
liturgy  which  shall  not  be  imperative  or  re- 
pressive of  freedom  in  prayer,  accepts  the  Book 
of  Common  Prayer,  as  it  was  revised,  proposed, 
and  recommended  for  use  by  the  General  Con- 
vention of  the  Protestant  Church,  1785 ;  reserv- 
ing full  liberty  to  alter,  abridge,  enlarge,  and 
amend  the  same  as  may  seem  most  conducive 
to  the  edification  of  the  people,  "provided  that 
the  substance  of  the  faith  be  kept  entire.*  IV. 
This  Church  condemns  and  rejects  the  following 
erroneous  and  strange  doctrines  as  contrary  to 
God's  word:  (i)  That  the  Church  of  Christ 
exists  only  in  one  order  or  form  of  ecclesiastical 
polity.  (2)  That  Christian  ministers  are 
"priests"  in  another  sense  than  that  in  which  all 
believers  are  "a  royal  priesthood."  (3)  That  the 
Lord's  table  is  an  altar  on  which  the  oblation 
of  the  body  and  blood  of  Christ  is  offered  anew 
to  the  Father.  (4)  That  the  presence  of  Christ 
in  the  Lord's  Supper  is  a  presence  in  the  ele- 
ments of  bread  and  wine.  (5)  That  regenera- 
tion is  inseparably  connected  with  baptism.  To- 
this  statement  it  may  be  added  that  in  this 
Church  the  bishops  do  not  constitute  a  separate 
order,  but  are  presbyters;  in  council  they  vote 
with  and  as  their  brother  presbyters,  and  are 
subject  to  confirmation  or  appointment  by  the 
general  council.  Statistics,  1910:  Churches, 
80;  ministers,  94;  members,  9,610. 

Reformed    Judaism     in     America.       See 

Judaism,  Reformed,  in  .'\merica. 

Reformed     Presbyterian     Church.       See 

Cameronians. 

Reformed  School  of  Medicine.  See  Medi- 
cine,  Eclectic. 

Refraction,  a  deviation  in  the  course 
of  a  ray-  of  light  when  it  passes  through  tfie 
surface  of  a  transparent  medium.  A  familiar 
result  of  refraction  is  seen  when  one  looks  very 
obliquely  into  a  transparent  pool  of  water,  o* 
which  the  bottom  is  visible.  The  water  seetn& 
much  shallower  in  such  a  case  than  it  really  is. 
-Another  example  is  the  bent  appearance  of  the 
oars  of  a  boat  when  the  blades  are  seen  obliquely- 
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under  water.  When  ordinary  light  is  refracted, 
it  is  also  decomposed  into  light  of  the  various 
elementary  colors.  This  decomposition  is  due 
to  the  unequal  refraction  of  light  of  different 
wave-lengths;  and  the  resulting  separation  is 
known  as  dispersion.  It  is  too  small  to  be 
noticed  in  ordinary  cases,  such  as  those  we 
have  already  cited.  But,  on  looking  at  a  source 
of  light  through  a  glass  prism,  it  is  very  evident. 
See  Light;  Spectrum. 

The  general  theory  of  refraction  is  quite 
simple,  and  may  be  expressed  in  the  following 
way:  The  power  of  a  transparent  medium  to 
refract  a  ray  of  light  is  expressed  by  a  certain 


Fio.  I. 


number  called  its  index  of  refraction.  The 
phenomenon  of  dispersion  shows  that  this  num- 
ber is  different  for  rays  of  different  colors,  or 
wave-lengths.  It  is  generally  greater  the  denser 
the  medium;  but  to  this  rule  there  are  many 
exceptions.  The  mathematical  principle  by  which 
the  amount  of  refraction  is  determined  is  as 
follows:  Let  AB  represent  the  surface  of  a 
transparent  rnedium,  LM.  Let  a  ray  of  light, 
PQ,  strike  this  surface  obliquely  at  Q  and  enter 
the  medium,  and  let  QR  be  its  course  through 
the  medium.  Draw  through  Q  the  perpendicular 
DE.  Then  the  angle  PQD  which  the  ray  makes 
with  the  perpendicular  before  it  enters  the 
medium  is  called  the  angle  of  incidence;  and 
the  angle  EQR'  which  it  makes  after  entering 
the  medium  is  called  the  angle  of  refraction. 
The  law  of  refraction  then  is: 

For  one  and  the  same  medium,  and  the  same 
ray  of  light,  the  ratio  of  the  sine  of  the  angle 
of  incidence  to  that  of  the  angle  of  refraction 
is  a  constant  quantity  for  the  same  medium 
and  the  same  ray. 

This  constant  ratio  is  called  the  index  of  re- 
fraction. The  law  may  be  expressed  in  alge- 
braic lang^iage  as  follows :    Put 

I,  the  angle  of  incidence ; 
R,  the  angle  of  refraction ; 
H,  the  index  of  refraction. 
Then  we  shall  have 

sin  I 


'sin  R 


or. 


R  = 


sin  I 


PQ  emerges  from  the  medium  at  R  it  will  suffer 
refraction  according  to  the  same  law  as  a  ray 
entering  it,  but  in  the  reverse  direction.  Hence 
if  the  lower  surface  of  the  medium  is  parallel  to 
the  upper  surface,  the  emerging  ray  RS  will  be 
parallel  to  PQ. 

One  result  of  the  above  law  is  that  a  ray 
entering  or  leaving  a  medium  in  a  direction 
perpendicular  to  the  surface  of  the  latter  will 
undergo  no  refraction,  but  will  continue  in  the 
satne  straight  line.  In  this  case  the  angles 
of  incidence  and  refraction  are  both  zero. 

From  the  above  equation  we  find  that,  if 
the  angle  R  and  the  index  of  refraction  arc 
given,  we  can  find  the  angle  of  emergence  by 
the  equation 

sin  I  =  »isinR. 

Now,  the  angle  R  may  be  so  large  that  this 
expression  is  greater  than  i.  Then  there  will 
be  no  possible  value  of  the  angle  of  emergence  to 
fulfil  the  condition.  It  is  found  that,  in  this  case, 
the  ray  will  not  emerge  from  the  medium  at  all, 
but  will  be  reflected  from  its  inner  surface  as  if 
the  latter  were  polished  and  opaque.  This  is  called 
total  reAection,  and  is  frequently  applied  in 
optical  instruments.  An  example  will  show  how 
this  result  may  be  brought  about.  Let  ABC, 
Fig.  2,  be  the  section  of  a  glass  prism,  the 
angle  at  C  being  a  right  angle.  Let  a  ray  enter 
the  prism  at  the  point  Q  in  a  direction  perpen- 
dicular to  the  surface  BC.  It  will  then  pass  on 
and  will  reach  the  lower  surface  of  the  prism 
at  the  point  R.  The  angle  DRQ  will  then  be 
45  degrees.    The  sine  of  this  angle  is  0.707 +. 


It  is  a  law  of  the  coui<Se  of  light  that,  if  a 
ray  passes  in  the  opposite  direction,  say  from 
R  to  Q,  it  will  continue  on  the  line  QP  after 
leaving   the   medium.      It    follows    if   the    ray 


Fic.  2. 

Now,  a  glance  at  the  table  which  follows  will 
show  that  in  all  sorts  of  glass  the  index  of 
refraction  is  greater  than  1.5.  It  follows  that 
the  sine  of  the  angle  at  which  the  ray  QR 
should  emerge  from  the  prism  would  be  greater 
than  1.5  X  0.7,  and  therefore  greater  than  i. 
There  is  then  no  possible  angle  to  fulfil  the  con- 
ditions. The  light  is  therefore  reflected  in  the 
direction  RS,  as  though  the  surface  AB  were 
perfectly  opaque  and  highly  polished. 

Indices  of  Refraction  of  Various  Substances. 
—  Any  one  definite  chemical  compound  has,  at  a 
given  temperature,  always  the  same  index  of 
refraction  for  the  same  ray.  But  glass  is  not 
such  a  compound,  because  its  ingredients  differ 
in  different  specimens  of  glass.  It  is  impossible 
to  make  two  pots  of  glass  so  exactly  alike  that 
they  shall  have  the  same  index  of  refraction. 
It  IS  owing  to  this  fact  that  the  idea  frequently 
entertained,  of  making  a  telescope  by  putting 
together  different  pieces  of  glass,  is  impracti- 
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cable.  The  following  table  shows  the  indices 
for  a  number  of  common  transparent  substances, 
and  for  three  of  the  principal  rays,  C,  D,  F.  It 
will  be  seen  that  glass  has  a  greater  refracting 
power  than  water ;  and  that  plate  glass  is  more 
refracting  than  crown.  The  diamond  is  the 
substance  which  has  the  greatest  refracting 
power  of  all.  It  has  also  a  great  dispersive 
power;  and  it  is  owing  to  this  fact  that  a 
diamond  with  polished  faces  shows  so  many 
brilliant  colors  when  a  ray  of  light  falls  upon  it 

TA^;.E  OF  INDICES  OF  REFRACTION. 


Soft  crown  glass. . . . 
^ledium  crown  glass. 
Hard   crown   glass... 

L,igbt  flint  glass 

>Iedium  flint  glass. . 
Dense    flint   glass .... 

Kock   salt    

Iceland   spar    

Rock   crystal    

Fluor.spar     

Canada    balsam     . . . . 

Diamond    

Ice    

Quartz     

Water    

Carbon  sulphide 

Air  


Ray  C 


1.511910 
i.5>35S8 

1.537682 

1.575903 

1.645773 

1.54050 

1.65435 

1. 54190 


1.538 
1.306 


1.3307 

1.6340 

~  1.000390 


Kay  D 
(mean) 


•  .514580 
1.516149 
1. 517116 

1.541032 

1.579880 

1.651343 

1.54418 

J.65833 

1.54434 

1-4339 


a.470. 


1.544a 
1.3334 
1.6333 
1.000393 


Ray  F 


1.530994 
1.533343 
1.530994 

1.54912s 
1.589870 
J. 664981 

1.66780 
1.54970 


1.3366 
1.6584 
1.000394 


The  refractive  power  of  a  substance  is  differ- 
<nt  at  diilerent  temperatures.  As  a  general  rule, 
glass  refracts  more  the  colder  it  is.  Conse- 
<iuently  the  focal  length  of  a  telescope  will  gen- 
•erally  be  slightly  shorter  the  colder  the  weather. 
The  difference  is,  however,  slight  and  there  are 
exceptions  to  the  rule. 

Refraction  by  the  Atmosphere.— It  will  be 
seen  by  the  preceding  table  that  air  has  an  ap- 
preciable, though  slight,  refracting  power.  It 
follows  that  a  ray  of  light  coming  from  a  star 
is  gradually  bent  toward  the  perpendicular  as 
it  approaches  the  surface  of  the  earth.  Only 
when  a  star  is  in  the  zenith  does  the  ray  suffer 
no  refraction.  The  result  is  that  astronomical 
observations  upon  the  declination  or  altitude  of 
a  heavenly  body  require  to  be  corrected  for 
refraction.  The  latter,  depending  upon  the 
density  of  the  air,  is  greater  the  colder  the  air 
and  the  higher  the  barometer.  Hence  the  as- 
tronomer has  always  to  record  the  readings  of 
his  thermometer  and  barometer  when  he  observes 
the  altitude  of  a  heavenly  body.  A  rough  ap- 
proximation to  the  amount  of  the  refraction 
can  be  made  by  the  rule  that,  at  small  zenith 
distances  it  is  nearly  i"  for  each  degree  of 
zenith  distance ;  and  that,  if  the  altitude  is  not 
greater  than  45°,  it  increases  nearly  as  the  tan- 
gent of  the  zenith  distance.  The  rate  of  increase 
is  somewhat  less  than  that  given  bjr  this  law, 
but  still  the  refraction  increases  rapidly  as  we 
approach  the  horizon,  where  it  usually  amounts 
to  about  35'.  This  is  greater  than  the  diameter 
of  the  sun  or  moon.  It  follows  that,  when  we 
see  the  lower  limb  of  the  sun  just  touching  the 
horizon  at  sea,  the  luminary  is  actually  entirely 
below  the  horizon.  Moreover,  the  lower  limb 
is  elevated  more  by  refraction  than  the  upper 
one,  with  the  result  that  a  certain  ellipticity  is 
produced  in  the  apparent  outline  of  the  sun, 
which  is  pkinly  perceptible  to  the  naked  eye. 

A  ray  of  light  always  suffers  refraction  when 
passing  through  the  air  in  any  other  than  a  ver- 


tical direction,  and  its  course  is  most  curved 
when  it  is  horizontal.  In  this  case  the  curv'a^ 
ture  under  ordinary  conditions  of  the  air 
is  about  1/6  that  of  the  earth.  But  this  result 
depends  entirely  at  the  rate  of  increase  or 
diminution  of  the  temperature  as  we  rise  above 
the  ground.  If  the  air  is  very  cold  near  tlie 
ground,  and  rises  rapidly  in  temperature  above 
it,  a  horizontal  ray  may  be  more  curved  than 
the  earth,  and  strike  the  latter  at  some  point. 
Objects  may  then  be  seen  at  such  a  distance 
that  they  are  far  below  the  horizon,  as  was  once 
noticed  by  an  Arctic  navigator  who,  when  sepa- 
rated from  one  of  his  ships,  saw  her  image  up- 
side down  above  the  horizon  and,  sailing  toward 
it,  found  the  ship.  In  the  contrary  case,  when 
the  air  near  the  ground  is  much  warmer  than  at 
a  small  height  above  it,  the  reverse  effect  is 
produced.  A  horizontal  ray  is  then  refracted 
upward  so  as  not  to  strike  the  earth  at  all.  It 
is  through  this  action  that  the  mirages,  so  fre- 
quent in  the  desert  and  elsewhere,  are  produced. 
See  Mirage.  s.  Newcomb. 

Refrigeration  and  Refrigerating  Machin- 
ery. Refrigeration  is  the  operation  of 
cooling  substances  by  artificial  means.  Natural 
ice  forms  the  greatest  source  of  refrigeration, 
but  there  are  certain  conditions  where  cold  pro- 
duced through  mechanical  means  possesses  ad- 
vantages over  natural  ice,  which  have  led  to  the 
development  of  a  number  of  refrigerating  ma- 
chines. The  advantages  of  mechanical  refriger- 
ation over  that  produced  by  natural  ice  are  that 
the  temperatures  of  the  objects  cooled  can  be 
more  readily  regulated,  lower  temperatures  can 
be  obtained,  and  in  many  cases  the  desired  cool- 
inpf  effect  can  be  secured  at  a  lower  cost.  Re- 
frigerating machines  are  used  in  cold  storage 
warehouses,  and  allow  the  temperatures  of  the 
rooms  to  be  readily  adjusted  so  that  their  con- 
tents are  either  frozen  or  held  at  temperatures 
slightly  above  the  freezing  point  They  are  ex- 
tensively used  in  various  manufactures  such  as 
brewing.  There  are  also  numerotis  plants  for 
the  production  of  artificial  ice,  which  possesses 
hygienic  advantages  over  natural  ice  when  used 
in  such  a  way  as  to  bring  it  in  direct  contact 
with  food  or  drink,  in  that  it  may  be  made  free 
from  bacteria;  whereas  the  natural  ice  holds 
those  originally  in  the  water  without  destroy- 
ing them.  Many  bacteria  can  even  withstand 
the  extreme  cold  produced  by  liquid  air  of 
about  300°  F.  below  zero  without  losing  their 
vitality. 

Ice  as  a  Refrigerant. —  With  the  present  mode 
of  life  ice  is  a  domestic  and  commercial  neces- 
sity. And  yet  the  extended  use  of  ice  in  many 
fields  is  of  comparatively  recent  origin.  Nero 
had  ice  houses  constructed  in  Rome,  and  ice 
houses  for  storing  natural  ice  have  been  in  use 
for  centuries,  yet  it  is  but  a  short  time  since  re- 
frigerating cars  have  made  it  possible  to  ship 
Western  beef  to  New  York  and  the  fruits  of 
California  to  any  part  of  the  United  States.^ 

Ice-making. —  The  production  of  artificial  ice. 
The  heat  is  usually  abstracted  from  the  water 
to  be  frozen  by  evaporating  a  volatile  liquid, 
such  as  ammonia,  sulphur  dioxide,  or  ether, 
which  in  evaporation  absorbs  heat.  Anhydrmis 
ammonia  is  most  commonly  employed.  This 
boils  at  27°  F.  below  zero  at  atmospheric 
pressure.     If  the  anhydrous  liquid  ammonia  is 
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introduced  in  a  coil  of  pipe  which  is  placed  in  a 
tank  of  brine  it  will  absorb  heat  from  the  brine 
during  the  process  of  boiling  equal  to  the  latent 
heat  of  evaporation.  If  a  can  of  water  is  im- 
mersed in  the  brine  it  will  in  turn  be  cooled 
and  then  frozen,  and  this  process  constitutes  the 
elements  of  the  Can  System  of  ice-making.  If 
on  the  other  hand,  the  ammonia  in  the  coil  is 
made  to  cool  a  flat  plate  forming  the  vertical 
side  of  a  water  reservoir  ice  will  be  formed  di- 
rectly on  the  plate,  and  this  constitutes  the  ele- 
ments of  the  Plate  System  of  ice-making.  The 
vapor  produced  when  the  liquid  ammonia  evap- 
orates in  the  coil,  is,  in  all  cases,  again  con- 
verted to  the  liquid  state  so  that  it  may  be 
used  over  again.  In  abstracting  beat  from  the 
refrigerating  coil  the  vapor  is  at  a  low  pressure, 
say  IS  pounds  per  square  inch  above  the  atmo- 
sphere at  which  the  boiling  point  of  the  liquid 
is  o°  F.  To  convert  it  to  a  liquid*  it  must  be 
raised  in  pressure,  to  say  140  pounds  per  square 
inch  above  the  atmosphere,  at  which  the  boiling 
point  of  the  liquid  is  80°  F.  As  the  temper- 
ature at  the  boiling  point  of  a  vapor  is  the  same 
as  that  at  the  condensing  point,  the  vapor  at  140 
pounds  pressure  can  be  condensed  by  cooling  it 
to  80°  F.,  and  after  such  condensation  it  may 
be  returned  to  the  refrigerating  coils  and  used 
over  again  for  abstracting  heat  from  the  brine. 
To  raise  the  pressure  of  the  gas  from  15  pounds 
to  140  pounds  per  square  inch  we  may  employ 
either  of  two  methods  —  compress  it  by  means  of 
an  engine,  or  we  may  absorb  the  vapor  in  cold 
water  and  then  heat  the  aqueous  solution  of 
ammonia  in  a  still,  and  so  drive  the  gas  off  at 
high  pressure.  These  two  methods  of  compres- 
sion constitute  the  distinguishing  features  of 
what  is  called  the  compression  and  absorption 
systems  of  ammonia  refrigerating  machines. 

In  the  can  system  of  ice-making,  distilled  wa- 
ter which  has  been  freed  of  air  is  ordinarily  used 
for  freezing  and  this  produces  a  cake  of  trans- 
parent and  clear  ice  with  the  exception  of  a  thin 
feather  of  air  bubbles  in  the  centre  of  the_  cake 
and  a  portion  of  the  top  of  the  cake  which  is 
white  where  the  water  expands  over  that  first 
frozen.  A  cake  of  ice  made  by  the  can  system  is 
shown  in  Fig.  i._  The  distilled  water  from 
which  ice  is  made  is  obtained  by  condensing  the 
exhaust  steam  from  the  engine  of  the  refrigerat- 
ing machine  and  by  condensing  live  steam.  In 
an  economical  plant  the  steam  required  to  run 
the  engine  and  for  other  purposes  is  less  than 
the  amount  of  ice  produced,  and  to  make  up  the 
difference  some  live  steam  is  admitted  directly 
to  the  condenser  in  order  to  supply  the  neces- 
sary amount  of  distilled  water.  In  an  ice-making 
plant  where  the  water  is  distilled  by  evaporat- 
ing it  in  an  ordinary  boiler,  the  weight  of  ice 
made  per  pound  of  coal  is,  therefore,  limited  by 
the  evaporation  of  the  boiler  and  the  amount  of 
ice  produced  is  less  than  the  total  amount  of 
steam  generated  by  what  is  lost  through  the 
drips  from  the  steam  pipes  and  other  causes.  It 
is  possible,  therefore,  to  make  more  ice  per 
pound  of  coal  by  the  plate  system  of  ice-making 
where  the  water  is  not  distilled  than  it  is  by  a 
can  system  as  ordinarily  operated.  In  an  eco- 
nomical compression  plant  where  the  ice  is 
made  by  the  can  system  a  single  cylinder  engine 
working  without  a  vacuum  will  require  less 
steam  to  run  it  than  the  weight  of  ice  which 


is  produced,  and  if  distilled  water  is  used  for 
freezing  it  will  not  increase  the  efficiency  to  em- 
ploy a  more  economical  engine.  In  a  plate  sys- 
tem, however,  a  compound  engine  may  be  used 
with  a  corresponding  gain  in  the  efficiency. 

In  order  to  make  it  possible  in  a  can  system 
to  make  a  greater  amount  of  distilled  water  ice 
than  the  weight  of  water  evaporated  by  the  boiler 
it  has  been  proposed  to  use  multiple-effect  evap- 
orators for  distilling  the  water.  This  was  done 
in  a  plant  at  Newark,  N.  J.,  but  the  system  had 
to  be  abandoned  on  account  of  the  evaporator 
becoming  coated  with  a  hard  scale  which  was 
deposited  from  the  water  to  such  an  extent  that 
the  evaporator  soon  fell  off  in  its  capacity  and 
efficiency.  Where  the  steam  from  the  engine 
operating  the  refrigerating  machine  is  condensed 
in  order  to  obtain  distilled  water  for  making  the 
ice,  the  oil  which  this  water  contains  must  be 
eliminated.  This  is  accomplished  by  re-boiling 
the  water  which  comes  from  the  condenser  in 
an  open  tank  by  means  of  a  jet  of  live  steam; 
then  cooling  and  running  it  through  an  oil  sep- 
arator and  finally  through  charcoal  filters.  Re- 
boiling  the  distilled  water  removes  the  air  which 
it  may  contain.  It  is  possible  to  so  thoroughly 
remove  the  oil  that  there  will  be  no  traces  of  it 
in  the  ice,  whereas,  if  this  is  done  imperfectly, 
the  centre  of  the  cake,  when  freshly  broken  open, 
will  have  a  slight  smell  resembling  that  of  tar. 
The  presence  of  a  trace  of  oil  can  be  detected 
by  the  odor  when  it  cannot  be  detected  by  taste. 
In  the  plate  system  the  ice  is  formed  on  the  flat 
cooling  surface  tothe  depth  of  about  6  inches  in 
2  days,  9  inches  in  4  days,  and  12  inches  in  7 
days.  The  plates  on  which  the  ice  is  frozen  are 
about  10  by  14  feet  in  area.  A  cake  of  ice  which 
has  just  been  drawn  or  harvested  from  the  tank 
of  a  plate  system  is  shown  in  Fig.  2.  The  plates 
are  usually  allowed  to  build  up  to  about  12 
inches  thick  before  harvesting.  They  are  then 
melted  free  from  the  cooling  plate  by  passing 
hot  ammonia  gas  under  pressure  into  the  cooling 
coil  which  by  condensation  supplies  the  neces- 
sary heat.  After  this  the  blocks  of  ice  are  cut 
to  the  size  required  by  sawing  or  by  a  parting 
tool  heated  by  steam.  In  some  plate  systems 
cold  brine  instead  of  ammonia  is  circulated 
through  the  cooling  coils.  In  the  plate  system 
the  water  in  contact  with  the  freezing  plates  is 
agitated  by  means  of  compressed  air  which  is 
admitted  from  a  perforated  pipe  placed  near  the 
bottom  of  the  tank.  As  the  ice  freezes  from  one 
side  only  it  forces  the  impurities  and  the  air  con- 
tained in  the  water  to  its  surface,  and  the  circu- 
lation produced  by  the  air  bubbles  floating  up- 
ward through  the  water  assists  in  removing  the 
impurities  and  air  bubbles  from  the  surface.  A 
clear  transparent  ice  is  thus  produced 

The  results  of  tests  of  a  can  and  a  plate  sys- 
tem of  ice-making  are  given  in  Table  I.,  which 
follows.  The  test  of  the  can  system  was  made 
by  Messrs.  Hupfel,  Griswold  and  Mackenzie  of 
the  class  of  1893  of  the  Stevens  Institute  of 
Technology  as  a  graduation  thesis.  The  plant 
was  that  of  the  Hygeia  Ice  Company.  New  York. 
The  tests  of  the  plate  system  were  made  by 
Messrs.  Warner,  Moore,  Hunt,  and  Quick  of 
the  class  of  1904  of  the  Cornell  University  as  a 
graduation  thesis,  the  tests  being  made  on  the 
plant  of  the  Diamond  Ice  Company  at  Wil- 
mington, Del. 
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Table  I. —  Results  of  tests  of  two  ice-making 

PLANTS,  ONE  USING  THE  CAN  SYSTEM  AND  THE 
OTHER  THE  PLATE  SYSTEM. 


Fuel  used* 

Type  of  engines  driving  com' 
pressors  

Total  ice  made  per  pound  of  coal 
as  fired  

Percentage  of  ice  lost  in  remoV' 
ing  from  cans  or  in  harvesting 
and  cutting  

Net  ice  made  per  pound  of  coal 
as  fired  in  pounds 

Total  ice  in  pounds  per  hour  per 
horse-power  of  steam  cylinaer. 

Ket  ice  manufactured  per  day  in 
tons  of  2,000  lbs.,  compressors 
of  can  system  running  12 
hours  per  day,  and  of  plate 
system  34  hours  per  day 

Average  pressure  of  ammonia 
gas  at  condenser  in  pounds 
per  square  inch  above  the  at' 
mosphere 

Avera^  back  pressure  of  am- 
monia  gas  in  pounds  per 
square  inch  above  the  atmo- 
sphere     

Pounds  of  water  evaporated  at 
boilers  per  pound  of  coal 

Total  horsepower  developed  by 
compressor   engines   


Plate 
system 


D  i  t  u  m  i- 
nous  coal 

Compound 

1 1.0a 


la.of 
9-/0 
37.9 


ti8.6 

9.» 
8.0a 

274 


APPROXIMATE  DIVISION  OF  STEAM  IN  PER  CENTS  OF 
TOTAL   AMOUNT. 


«o.i 

•  9-7 
7.6 

6.5 

5.6 
0 

0.5 

69.6 

Live  steam  admitted  directly  to 

Steam  for  pumps  and  auxiliaries. 
Live  steam  for  re-boiling  distilled 

as.  I 

Steam     for    blowers     furnishing 

Steam  for  dynamo  engines  t 

Steam    for    removing    ice    from 
cans   and    for    harvesting    and 
cutting  the  ice 

2.9 
2,4 

'The  calorific  value  of  the  coal  used  in  the  two  tests 
was  about  the  same. 

tXhis  loss  is  excessive  and  with  a  proper  system  of 
cutting  could  readily  be  reduced  to  about  one  half,  which 
would  make  the  net  produced  per  pound  of  coal  10.4 
pounds  instead  of  9.7  pounds. 

JThe  blowers  ana  dynamo  engine  are  not  necessary 
adjuncts  to  the  ice-making  plants,  and  the  steam  used  by 
them  should  be  eliminated  from  the  comparison.  One 
of  the  items  tends  to  counterbalance  the  other,  however, 
so  that  the  comparative  figures  for  the  performance  of 
the  two  plants  are  fair  ones. 

In  the  so-called  vacuum  ice-making  machines 
water  is  used  as  a  working  fluid,  and  it  is  cooled 
to  the  freezing  point  by  its  own  evaporation. 
In  these  machines  the  water  is  injected  into  a 
refrigerating  chamber  in  which  a  vacuum  is 
maintained  and  a  portion  of  the  water  is  frozen 
by  the  cooling  effect  produced  by  the  evapora- 
tion. In  some  machines  the  vacuum  is  main- 
tained entirely  by  mechanical  means  and  in  oth- 
ers by  the  combination  of  an  air  pump  and  a 
reservoir  of  strong  sulphuric  acid  for  absorbing 
the  water  vapor.  Where  acid  is  used  it  is 
heated  after  it  has  become  weak  through  the 
absorption  of  water  vapor  and  after  concentra- 
tion is  returned  to  the  machine  and  used  over 
again  as  an  absorbent.  Where  a  vacuum  is 
maintained  entirely  by  mechanical  means  a  very 
large  cylinder  displacement  is  required  in  the 


air-pump.  One  machine  constructed  on  this 
principle  had  a  cylinder  ao  feet  in  diameter  and 
a  stroke  of  10  feet,  and  made  20  double  strokes 
or  revolutions  per  minute.  The  ice  produced 
is  white,  opaque  and  bard.  It  is  produced  in 
large  cakes  and  cut  by  a  saw  to  the  size  required 
for  commercial  use. 

Ammonia  Compression  System  with  Brine 
Circulation. —  Fig.  3  shows  a  compression  sys- 
tem for  a  cold  storage  warehouse.  A  is  the 
compressing  cylinder  which  is  driven  by  the 
steam  engine  B.  The  gas  on  being  compressed 
in  A  passes  up  through  the  pipe  aa  to  the  con- 
denser C,  where  it  is  liquefied.  The  liquid  an- 
hydrous ammonia  passes  from  the  condenser 
through  the  pipe  bb  to  the  liquid  ammonia  reser- 
voir D.  From  the  reservoir  D  the  liquid  am- 
monia passes  through  the  valve  E,  termed  "the 
expansion  cock,"  where  it  is  reduced  in  pressure 
from  say  140  pounds  per  square  inch  above  the 
atmosphere  to  a  pressure  of  say  15  pounds  per 
square  inch  above  the  atmosphere,  and  thereby 
is  reduced  in  temperature  from  about  80°  F. 
to  about  0°  F.  The  anhydrous  ammonia  at  a 
temperature  of  about  0°  F.  flows  in  coils  of 
pipe  in  the  brine  cooling  tank  F,  and  abstracts  heat 
from  the  brine  by  being  evaporated.  The  gas  pro- 
duced by  the  evaporation  of  the  ammonia  passes 
from  the  condenser  coils  through  the  pipe  cc 
to  the  compressing  cylinder  A,  where  it  is  again 
compressed  and  returned  to  the  condenser.  The 
brine  which  is  reduced  in  temperature  in  the 
cooler  F  is  pumped  by  means  of  the  pump  G 
through  the  pipes  dd,  which  are  connected  witli 
coils  HH  in  the  cooling  rooms  II.  After  the 
brine  has  passed  through  the  cooling  coils  it  is 
returned  to  the  cooler  F.  In  passing  through 
the  expansion  cock  E  about  10  per  cent  of  the 
weight  of  the  anhydrous  ammonia  will  be  vap- 
orized and  it  is  the  heat  required  to  produce  this 
vaporization  that  causes  the  liquid  to  be  re- 
duced in  temperature  from  say  80°  F.  before 
throttling  to  0°  F.  after  throttling.  Ninety 
per  cent  of  the  ammonia  is,  therefore,  in  the 
liquid  state  when  it  has  attained  the  tempera- 
ture of  ebullition  corresponding  to  the  pressure 
existing  in  the  cooler.  The  brine  in  the  cooler 
is  at  a  slightly  higher  temperatijre  than  the 
liquid  ammonia  contained  in  the  coils  and  trans- 
mits heat  to  it  so  as  to  boil  it  and  convertit  into 
gas.  The  brine  in  parting  with  its  heat  is  thus 
cooled  to  the  extent  of  the  heat  required  to 
evaporate  90  per  cent  of  the  liquid  ammonia 
which  passes  through  the  throttling  cock.  In 
some  types  of  compression  machines  all  of  the 
ammonia  is  not  allowed  to  vaporize  in  the  cooler, 
whereas  in  other  systems  care  is  taken  to  secure 
a  complete  evaporation.  This  gnves_  rise  to  two 
classes  of  machines,  one  of  which  is  known  as 
the  wet  or  cold  compression  and  the  other  as 
the  dry  compression  system.  The  brine  returns  to 
the  cooling  tank  after  passing  through  the  stor- 
age rooms  at  about  6°  higher  temperature  than 
that  at  which  it  leaves  the  cooler  and  the  mean 
temperature  of  the  brine  is  about  10'  higher 
than  the  boiling  point  of  the  anmionia  corre- 
sponding to  the  suction-pressure.  The  mean 
temperature  of  the  brine  is  6°  less  than  that  of 
the  air  in  the  storage  rooms.  For  the  storage  of 
beer  a  temperature  of  about  36°  F.  is  re- 
quired, and  thi?  is  secured  with  a  pressure  of 
about   ^   pounds   per   square   inch   above   the 
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atmosphere  in  the  coils  of  the  cooler.  Slaugh- 
ter houses  require  about  25°  F.  in  their  stor- 
age rooms,  whicn  must  be  obtained  by  a  pressure, 
of  about  22  pounds  per  square  inch  in  the  cooler. 
The  storage  of  fish  requires  a  temperature  of 
about  0°  F.,  for  which  a  pressure  in  the 
brine  coils  of  the  cooler  of  about  S  pounds  per 
square  inch  above  the  atmosphere  must  be  used. 
Instead  of  a  brine  made  with  ordinary  salt  one 
formed  from  chloride  of  calcium  is  often  used 
as  a  circulating  medium  because  it  produces  less 
corrosion  in  the  pipes  than  salt  brine  and  may 
be  brought  to  a  lower  temperature  before  it 
freezes  or  becomes  partly  congealed.  In  another 
system  air  is  blown  around  the  coils  of  the 
cooler  and  is  circulated  through  the  storage 
rooms,  and  a  chamber  freshly  filled  with  material 
can  be  more  quickly  cooled  than  by  the  use  of 
cooling  coils.  The  air  system  appears  to  be 
more  expensive  to  operate  than  the  brine  sys- 
tem. 

Direct  Expansion  Systems. —  In  some  ma- 
chines instead  of  expanding  the  ammonia  in 
coils  placed  in  the  cooler  and  forcing  cold  brine 
through  the  coils  in  the  refrigerating  rooms  the 
anhydrous  ammonia  is  expanded  directly  in  coils 
placed  in  the  refrigerating  rooms.  In  this  sys- 
tem we  eliminate  the  loss  due  to  the  difference 
in  temperature  between  the  brine  and  the  coils 
in  the  cooler.  The  use  of  brine  is,  however, 
regarded  by  many  as  a  safeguard  against  dam- 


cylinder  is  about  100°  F.  higher  than  this,  and 
if  the  cylinders  were  non-conductors  of  heat  the 
wet  process  would  be  more  economical  than  the 
dry.  It  appears  by  tests,  however,  that  the  influ- 
ence of  the  conductivity  of  the  cylinder  walls  in 
abstracting  heat  in  one  part  of  the  cycle  and  giv- 
ing it  back  in  part  in  another,  makes  the  two 
systems  about  equal  in  economy. 

Ammonia  Absorption  System. —  As  has  al- 
ready been  explained,  the  essential  difference  in 
an  absorption  machine  and  a  compression  ma- 
chine- consists  in  the  method  of  increasing  the 
pressure  of  the  ammonia  gas  leaving  the  refrig- 
erating coils.  For  the  compressing  pump  and 
the  steam-engine  in  the  compression  system 
there  is  substituted  a  vessel  called  an  absorber, 
and  a  pump  for  pumping  the  liquid  into  a 
steam  still.  The  condenser,  liquid  ammonia 
reservoir,  expansion  cock  and  cooler  are  the 
same  in  the  two  systems.  A  section  of  an  ab- 
sorption refrigerating  machine  is  shown  in  Fig. 
4.  A  is  the  still  or  generator  in  which  the 
aqueous  ammonia  is  heated  in  order  to  drive  oft 
the  gas.  The  ammonia  gas  passes  off  through 
the  pipe  aa  to  the  rectifier  B,  where  the  gas  is 
cooled  to  a  point  where  any  water  vapor  in  it 
will  be  condensed.  The  ammonia  gas  free  from 
water  vapor  passes  to  the  condenser  C,  where  it 
is  condensed  and  passes  through  the  pipe  bb  to 
the  ammonia  reservoir  D. '  From  the  reservoir 
D  the  liquid  ammonia  passes  through  the  valve. 


Fio.  3. 


age  to  the  material  in  the  store  room  by  the  acci- 
dental escape  of  ammonia  from  the  circulating 
pipes;  the  brine  circulation  is  for  this  reason 
much  used,  notwithstanding  the  fact  that  the 
cost  of  the  piping  is  less  for  the  direct  expan- 
sion system  and  that  there  is  a  saving  in  the 
cost  of  operation.  This  saving  is  due  to  dis- 
pensing with  the  brine  circulating  pump  and  per- 
mitting from  S  to  10  pounds  higher  pressure  to 
be  used  in  the  coils  of  the  cooler.  In  the  wet 
system  of  compression,  known  also  as  the  Linde 
system,  the  presence  of  liquid  ammonia  in  the 
compression  cylinder  limits  the  highest  tempera- 
ture attained  by  the  ammonia  during  compres- 
sion to  the  boiling  point  of  the  ammonia  liquid 
corresponding  to  the  highest  pressure,  or  say  to 
80°  F.  With  the  dry  system  of  compression 
the  maximum  temperature  in  the  compression 


or  expansion-cock  E,  into  a  refrigerating  cham- 
ber or  cooler  F,  where  it  is  evaporated  through 
heat  supplied  by  the  coils  contained  therein 
through  which  a  calcium  chloride  brine  is  circu- 
lated. The  cold  brine  is  circulated  through  the 
pipes  dd  to  and  from  coils  in  the  cold  storage 
rooms.  The  ammonia  g^s  leaves  the  cooler 
through  the  pipe  cc  and  enters  near  the  top  of 
the  absorber  J,  where  it  meets  a  spray  of  weak 
ammonia  liquor,  which  is  conducted  to  it 
through  the  pipe  ee.  The  ammonia  gas  is  taken 
up  by  the  weak  ammonia  liquor  in  the  absorber 
and  forms  the  strong  liquor  which  leaves  the 
absorber  through  the  pipe  ff  and  is  forced  by 
the  pump  K  through  the  pipe  //,  the  exchanger 
L  and  the  pipe  mm  into  the  top  of  the  generator, 
thus  completing  the  cycle.  Heat  is  given  off 
by  the  ammonia  on  absorption,  which  is  taken 
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up  by  water  circulated  through  coils  contained 
in  the  absorber.  The  exchanger  L  saves  heat 
which  would  otherwise  be  lost,  and  thus  in- 
creases the  efficiency  of  the  machine.  The  weak 
liquor  on  leaving  the  generator  is  at  the  highest 
temperature  at  which  the  aqueous  ammonia  is 
brought  in  the  system,  whereas  the  strong  liquor 
leaving  the  absorber  is  at  the  lowest  temperature. 
It  is  necessary  to  cool  the  weak  liquor  before  it 
enters  the  absorber  and  to  heat  the  strong  liquor 
to  the  temperature  of  the  generator,  and  this  is 
accomplished,  in  part,  by  the  exchanger  by  mak- 
ing the  weak  liquor  heat  the  strong  liq-.ior  and 
the  strong  liquor  cool  the  weak  liquor.  The 
weak  liquor  at  about  270°  F.  is  taken  off  near 
the  bottom  of  the  generator  and  passes  through 
the  pipe  tin  to  the  top  of  the  exchanger  L  and 
thence  through  a  coil  contained  therein.  From 
the  bottom  of  the  exchanger  it  passes  through 


pipe  rr.  The  water  vapor  condensed  in  the  rec- 
tifier together  with  the  ammonia  which  it  carries 
with  it  is  returned  to  the  analyzer  by  means  of 
the  pipe  ss.  The  drip  water  from  the  generator 
coil  is  discharged  through  the  steam  trap  N. 

Comparison  of  Ammonia  Compression  and 
Absorption  Systems. —  Tests  have  shown  that 
the  economy  of  _  a  compression  system  when 
driven  by  an  engine  requiring  3  pounds  of  coal 
per  hour  per  indicated  horse-power  is  about  equal 
to  that  of  the  best  absorption  system  when  used 
in  connection  with  a  boiler  of  good  efficiency 
provided  the  suciion  pressure  of  the  ammonia 
gas  is  about  20  pounds  per  square  inch  above 
the  atmosphere  —  that  is  when  the  temperature 
of  the  substance  to  be  refrigerated  is  about 
20°  F.  For  higher  temperatures  and  higher  suc- 
tion pressures  the  compression  machine  is  more 
economical  in  fuel,  and  for  lower  temperatures 


Fig.  4. 


the  pipe  ee  to  the  absorber  J.  The  strong  liquor 
at  about  130°  F.  passes  through  the  ex- 
changer L  in  the  reverse  direction  to  that  of 
the  weak  liquor,  and  the  interchanging  of  heat 
is  such  that  the  weak  liquor  leaves  the  exchanger 
say  100°  F.  cooler  than  it  entered  and  the 
strong  liquor  is  heated  a  corresponding 
amount.  The  strong  liquor  is  made  to  enter  the 
top  of  the  generator  and  pass  through  what  is 
called  an  analyzer  M.  The  analyzer  adds  to  the 
efficiency  of  the  generator  by  causing  the  strong 
liquor  to  meet  the  outgoing  gas  generated  at 
the  bottom  of  the  still.  An  exchange  of  heat 
takes  place,  which  causes  much  of  the  ammonia 
contained  in  the  strong  liquor  to  be  driven  off  at 
a.  lower  temperature  than  that  which  exists  at 
the  lower  part  of  the  still  and  produces  am- 
monia gas  more  free  from  water  vapor  than 
could  be  secured  if  the  strong  liquor  were  intro- 
duced into  the  lower  part  of  the  still.  The  cool- 
ing water  passes  first  through  the  condenser  C, 
entering  through  the  pipe  00  and  from  thence  to 
the  absorber  J  through,  the  pipe  pp.  It  finally 
leaves  the  absorber  through  the  pipe  qq.  Heat 
is  supplied  to  the  generator  by  means  of  steam 
which  enters  a  coil  contained  therein  through  the 


the  absorption  machine  is  more  economical,  un- 
less the  compression  system  employs  a  multiple 
expansion  engine  so  as  to  reduce  the  coal  con- 
sumption below  the  3  pounds  on  which  this 
comparison  is  based. 

Other  Compression  Systems. —  Water,  sul- 
phuric ether,  sulphur  dioxide,  carbonic  acid, 
methylic  ether,  and  certain  petroleum  products 
may  be  used  in  compression  systems  in  the  same 
way  as  ammonia.  In  the  case  of  water  temper- 
atures colder  than  32°  F.  require  a  suction 
pressure  of  within  .d&  pound  per  square  inch 
or  0.16  of  mercury  of  a  perfect  vacuum.  The 
dimensions  of  a  compressor  cylinder  of  such  a 
plant  is  about  150  times  that  for  ammonia.  The 
use  of  water  as  a  working  fluid  is,  therefore, 
impracticable  except  for  the  production  of  ice  as 
described  under  Ice-making.  Sulphuric  ether 
was  the  first  substance  practically  applied  to- 
refrigeration  by  the  compression  system.  The 
volume  of  the  compressing  cylinder  is,  however, 
about  17  times  that  required  for  ammonia,  and 
its  use  has,  therefore,  been  abandoned.  Sulphur 
dioxide  machines  produce  a  temperature  of 
about  s°  F.  in  the  cooler  with  a  suction  of 
about  3  pounds  below,  and  a  condenser-pressure 
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about  35  pounds  per  square  inch  above  the 
atmosphere.  Their  economy  is  about  the  same 
as  with  ammonia,  but  the  compressing  cylinder 
must  be  about  3  times  as  large  as  for  ammonia. 
The  Pictet  system  uses  sulphur  dioxide,  and 
in  some  cases  what  is  called  the  Pictet  fluid, 
which  is  sulphur  dioxide  mingled  with  about 
three  per  cent  of  carbonic  acid.  Carbonic  acid 
gives  a  temperature  of  s"  F.  in  the  cooler 
with  a  suction-pressure  of  about  330  pounds  per 
square  inch  above  the  atmosphere  and  a 
condenser  pressure  of  about  900  pounds  per 
square  incn._  The  fuel  required  is  more  than 
with  ammonia,  but  the  size  of  the  compressor 
cylinder  is  about  one  fourth  that  required  for 
ammonia.  Carbonic  acid  is  used  only  to  a  lim- 
ited extent ;  but  the  compactness  of  the  machine 
employing  it,  together  with  the  fact  that  any 
bursting  of  a  pipe  or  leakage  will  not  lead  to 
the  same  disastrous  results  as  with  ammonia, 
renders  it  more  suitable  for  service  on  ships  and 
also  in  some  other  special  lines  of  work.  Noth- 
ing definite  is  known  of  the  economy  of  the  few 
machines  which  have  used  methylic  ether  and 
petroleum  products.  From  the  physical  proper- 
ties of  these  substances  it  would  appear  that 
they  would  give  about  the  same  economy  as 
ammonia  or  sulphur  dioxide. 

Water  Absorption  System. —  The  absorption 
system  may  be  applied  to  water  or  brine  as  a 
refrigerating  substance  and  sulphuric  acid  as  an 
absorbent  as  mentioned  under  Ice-making.  The 
water  or  brine  is  fed  into  a  chamber,  where 
a  vacuum  within  at  least  0.16  inch  of  mercury 
of  a  perfect  vacuum  is  maintained  by  an  air- 
pump.  A  portion  of  the  liquid  evaporates,  and 
temperatures  as  low  as  14°  F.  may  be  ob- 
tained with  brine.  The  unevaporated  liquid  is 
frozen  if  it  is  water,  or  is  circulated  through 
the  spaces  to  be  refrigerated  if  it  is  brine.  The 
water  vapor  produced  through  evaporation  in 
the  cooling  chamber  is_  passed  into  a  vessel  con- 
taining strong  sulphuric  acid,  which  absorbs  it, 
and  finally  becomes  diluted.  The  diluted  acid 
is  pumped  into  a  still  or  generator,  where  it  is 
heated  and  converted  to  a  strong  acid,  which  is 
used  again  in  the  absorber.  This  method  was 
employed  in  one  of  the  oldest  forms  of  ice- 
making  machines  where  a  vacuum  was  produced 
in  a  glass  bottle  or  caraffe  filled  with  water  and 
ice  was  formed  inside  the  bottle  for  table  use. 
Other  substances  having  a  strong  affinity  for 
water  may  be  used  in  place  of  sulphuric  acid. 
About  one  fourth  of  the  water  is  vaporized  and 
the  remaining  three  fourths  is  converted  into 

Air  as  a  Refrigerant. —  When  air  at  ordi- 
nary pressures  is  used  as  a  refrigerant,  the  ex- 
pansion cock  marked  E  in  Figs.  3  and  4  must 
be  replaced  by  a  cylinder  and  piston  in  which 
the  air  in  expanding  can  be  made  to  do  work. 
If  air  at  say  100  pounds  pressure  above  the  at- 
mosphere is  allowed  to  enter  the  cooler  through 
the  expansion  cock,  there  would  be  practically 
no  refrigeration  produced.  The  reason  for  this 
is  that  air  at  ordinary  pressures  behaves  like  a 
perfect  gas.  To  lower  the  temperature  of  the 
air  to  any  material  extent  it  must  be  made  to  do 
work  against  a  piston.  An  expanding  as  well 
as  a_  compressing  cylinder  must  therefore  be 
provided.  The  work  done  by  the  expanding 
cylinder  may  be  made  to  help  drive  the  com- 


pressing cylinder.  In  an  air  machine  having  a 
condenser  pressure  of  45  pounds  per  square  inch 
above  the  atmosphere  the  volume  of  the  com- 
pressing cylinder  would  be  about  20  times  that 
required  by  an  ammonia  machine,  and  the  tem- 
perature of  the  air  on  leaving  the  expansion 
cylinder  would  be  about  50°  F.  below  zero. 
The  consumption  of  fuel  for  a  given  refrigerat- 
ing effect  would  be  about  6  times  that  of  am- 
monia. If  instead  of  using  air  at  atmospheric 
pressure  a  closed  system  is  used,  so  that  the 
pressure  on  entering  the  compression  cylinder 
is  about  40  pounds  per  square  inch  above  the 
atmosphere,  the  volume  of  the  compressing 
cylinder  is  reduced  to  about  6  times  that  required 
for  ammonia,  but  the  economy  is  about  the  same 
as  where  the  air  is  used  at  atmospheric  pres- 
sure. Air  machines  are  used  extensively  on  ships 
because  the  use  of  air  does  not  involve  the  risk 
of  the  cargo  through  leakage. 

Liquid  Air. —  Air  under  certain  pressure! 
and  temperatures  is  not  a  perfect  gas.  If 
brought  to  the  temperature  of  312°  F.  below 
zero,  air  at  atmospheric  pressure  will  be  con- 
densed to  a  liquid.  Having  once  obtained  the 
liquid  air  at  atmospheric  pressure  and  its  corre- 
sponding temperature  of  312°  F.  below  zero 
it  may  be  placed  in  an  open  vessel  from  which  it 
will  evaporate  only  after  a  considerable  time 
if  simply  exposed  to  the  atmosphere,  because  the 
portion  which  evaporates  must  absorb  heat 
energy  from  the  atmosphere  equal  to  the  latent 
heat  of  evaporation  of  the  liquid  air,  and  as  air 
is  a  poor  conductor  the  process  is  necessarily 
slow.  If  the  vessels  containing  liquid  air  are 
well  covered  with  a  non-conducting  material,  but 
not  sealed,  the  liquid  will  evaporate  very  slowly 
and  may  be  readily  shipped  from  one  point  to 
another.  The  most  efficient  way  of  keeping 
liquid  air  is  to  place  it  in  a  Dewar  bulb,  so 
called  because  it  was  originated  by  Prof.  Dewar, 
the  great  experimenter  on  the  liquefaction  of 
gases.  This  consists  of  two  bulbs  of  glass,  one 
within  the  other,  joined  to  a  common  neck.  In 
the  space  between  the  two  bulbs  there  is  a  very 
high  vacuum  which  prevents  heat  being  con- 
ducted to  the  inner  bulb.  The  outside  of  the 
inner  bulb  is  silvered  with  mercury  in  some 
cases,  and  this  reflects  much  of  the  radiant  heat, 
and  a  bulb  of  this  sort  will  hold  the  liquid  air 
longer  than  one  which  is  not  silvered.  A  sil- 
vered bulb  holding  5  quarts  has  been  known  to 
hold  liquid  air  for  29  days  before  it  completely 
evaporated.  Ordinarily,  liquid  air  in  cans  or 
vessels  insulated  with  non-conductive  coverings 
and  holding  10  gallons  or  upward  can  be  trans- 
mitted by  train  for  say  two  days  with  a  loss  of 
about  25  or  30  per  cent.  This  has  led  to  the 
proposition  to  employ  liquid  air  as  a  commer- 
cial refrigerant,  but  its  cost  has  so  far  prohib- 
ited its  use  for  this  purpose.  The  very  low  tem- 
perature attainable  with  liquid  air  makes  it 
seem  that  some  use  may  be  found  for  it  in  the 
arts  which  will  warrant  employing  it  even  if  it 
must  be  supplied  at  a  high  cost.  It  has  been  pro- 
posed to  separate  the  oxygen  from  the  liquid  air 
for  commercial  use.  The  method  first  employed 
to  liquefy  air  and  other  gases  was  to  use  the 
liquid  from  a  gas  which  is  readily  liquefied  to 
cool  a  second  gas  while  under  pressure  and  so 
liquefy  the  second  gas.  Then  to  start  with  the 
liquid  from  the  second  gas  to  liquefy  a  third 
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and  so  on.  It  was  shown  later  that  if  air  were 
compressed  to  about  2,500  pounds  per  square 
inch  and  made  to  pass  through  a  coil  to  a  throt- 
tling cock,  liquid  air  could  be  produced  by  caus- 
ing the  cold  air  leaving  the  throttling  cock  to 
pass  over  the  coil  so  as  to  cool  the  incoming 
air,  thus  producing  a  lower  and  lower  tempera- 
ture at  the  throttling  cock  until  liquid  air  ap- 
peared and  was  drawn  off  from  the  apparatus. 
In  an  apparatus  of  this  sort  the  weight  of  liquid 
air  produced  was  about  S  to  7  per  cent  of  the 
entire  weight  of  air  compressed.  In  this  type  of 
apparatus  all  the  work  done  by  the  free  expan- 
sion of  the  air  is  lost,  and  there  is  a  field  open 
to  development  by  eliminating  this  loss  and  at 
the  same  time  increasing  the  refrigerating  effect. 

Performance  of  Refrigerating  Machines.— 
The  performance  of  a  refrigerating  machine  is 
measured  by  what  is  termed  the  "ice-melting 
effect,"  which  is  obtained  by  dividing  the  amount 
of  refrigeration  measured  in  British  thermal 
units  by  the  latent  heat  of  fusion  of  ice.  which  is 
IJ2.2.  This  represents  the  number  of  pounds  of 
ice  which  would  have  to  be  melted  in  order  to 
produce  the  same  refrigerating  effect  as  the  ma- 
chine in  question.  The  number  of  tons  of  ice 
which  a  given  machine  produces  in  24  hours  is 
also  another  common  unit,  but  this  cannot  be 
made  an  absolute  unit  of  refrigeration,  because 
the  amount  of  ice  produced  depends  upon  the 
temperature  of  the  water  frozen,  the  losses  due 
to  radiation  at  the  freezing  tank,  etc.  The  the- 
oretical performance  of  a  compression  refrig- 
erating machine  is  found  by  computing  the 
piston  displacement  per  minute,  and  from  this 
determining  the  weight  of  gas  at  the  suction  pres- 
sure which  would  be  drawn  into  the  cylinder 
?nd  discharged  for  full  displacement.  From  the 
law  of  compression  of  ammonia  gas  the  horse- 
power developed  in  compressing  the  gas  to  the 
pressure  existing  in  condenser  is  computed,  and 
by  adding  the  friction  of  the  machine  the  horse- 
power necessary  at  the  steam  cylinder  is  deter- 
mined. The  cooling  effect  in  British  thermal 
units  is  computed  by  subtracting  from  the  total 
heat  of  the  hquid  at  the  pressure  existing  in  the 
refrigerating  coils  the  sensible  heat  of  the  liquid 
at  the  condenser  pressure.  By  reducing  this  to 
the  equivalent  ice-melting  effect  and  dividing  by 
the  coal  required  to  develop  the  horse-power 
in  the  engine  cylinder  we  obtain  the  ice-melting 
effect  per  pound  of  coal. 

Table  II.  gives  the  results  of  such  computa- 
tions and  compares  them  with  the  results  actu- 
ally obtained  in  tests  of  refrigerating  machines. 
It  may  be  seen  that  in  all  cases  the  theoretical 
performance  is  greater  than  the  actual.  The 
difference  is  caused  by  loss  due  to  heating  the 
gas  on  entering  the  compressing  cylinder,  to 
radiation,  and  to  friction  and  wire  drawing  at 
the  inlet  and  exit  valves. 

D.  S.  Jacobus,  M.  E., 
Stevens  Institute  of  Technology,  Hoboken,  ff.  J. 

Refrigerator,  a  machine  or  apparatus  em- 
ployed to  reduce  temperature  by  chemical  or 
mechanical  means.  In  the  restricted  sense  in 
which  it  is  most  familiarly  understood,  the  term 
refers  to  any  vessel  or  chamber  in  which  animal 
and  vegetable  substances,  solid  or  liquid,  are 
kept,  and  are  prevented  from  decaying  or  fer- 
menting, by  the  presence  of  ice.  or  freezing 
rnixtures,  or  by  the  circulation  of  currents  of 
air  or  liquid   furnished  by  a   refrigerating  ma- 


chine. Domestic  refrigerators  of  this  character 
are  made  in  a  great  variety  of  forms,  ranging 
from  the  common  metal-lined  wooden  ice-box, 
provided  with  a  tube  to  drain  off  the  water  from 
the  melting  ice  in  the  ice  chamber,  to  the  large 
and  elaborate  ice-rooms  used  for  extensive 
storage  purposes. 

Refrigerator  cars  employed  to  transport  per- 
ishable merchandise  without  deterioration  over 
long  distances  may  also  be  considered  as  be- 
longing to  this  class.    They  were  first  operated 


Domestic  Refrigerator. 

in  1867,  between  Chicago  and  New  York  city, 
and  succeeded  in  keeping  the  meat  transported 
fresh  and  sweet  through  an  interval  of  10  days, 
during  the  hottest  summer  months.  Each  end 
of  a  car  is  provided  with  a  chamber  in  which 
blocks  of  ice  are  packed  on  gratings  in  such  a 
manner  as  to  permit  the  circulation  of  a  current 
of  air,  furnished  by  a  blower  driven  by  a  belt  on 
one  of  the  axles,  over  the  ice  and  through  the 
storage  space  in  the  car. 

Refuge,  Cities  of,  six  Levitical  cities  di- 
vinely appointed  as  places  of  refuge  to  one  who 
had  committed  manslaughter,  and  was  pursued 
by  the  "Revenger*  or  "Avenger*  of  Blood. 
Three  (Kedesh  Naphtali,  Shechem,  and  He- 
bron )  were  west  of  the  Jordan,  and  three  ( Bezer 
in  Reuben,  Ramoth  Gilead  in  Gad,  and  Golan 
in  the  half-tribe  of  Manasseh)  were  east  of  that 
river.  If  the  case  was  proved  to  be  one  of 
murder,  the  perpetrator  might  be  taken  from 
the  City  of  Refuge  and  put  to  death ;  if  it  was 
only  manslaughter,  the  refugee  had  to  remain 
in  the  city  to  which  he  had  fled  till  released 
by  the  death  of  the  high  priest  (Num.  xxxv. 
6-34;  Josh.  XX.  1-9). 

Refugees,  ref'u-jes',  a  name  commonly  ap- 
plied to  political  or  religious  exiles,  but  origi- 
nally and  particularly  to  the  French  Protestants 
who  fled  from  their  native  country  on  accoimt 
of  the  persecutions  to  which  they  were  exposed 
after  the  repeal  in  1685  of  the  Edict  of  Nantes, 
under  which  the  reformed  doctrines  had  enjoyed 
toleration  from  the  year  15?^.  About  800.000 
Protestants  fled  from  their  native  country.  Eng- 
land. Denmark.  Holland.  Switzerland.  Germany, 
in  the  latter  especially  Saxony,  Brandenburg, 
and  Hesse,  received  these  fugitives  with  hos- 
pitality.   See  Huguenots. 

Refunders.     See  Readjusters. 
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Regat'ta,  originally  a  gondola  race  held 
annually  with  great  pomp  in  Venice  on  the 
canals  intersecting  the  city.  The  term  is  now 
popularly  employed  in  the  United  States  and 
other  countries  to  signify  a  showy  sailing  or. 
rowing  race,  in  which  a  number  of  yachts  or 
boats  contend  for  prizes. 

Regelation,  re-je-la'shon,  a  phenomenon 
observed  by  Faraday  in  1850,  namely,  that  two 
pieces  of  moist  ice  placed  in  contact  will  freeze 
*ogether,  even  in  a  warm  atmosphere.  It  is 
proved  that  beside  the  pressure  from  the  weight 
of  the  upper  piece  of  ice  there  is  atmospheric 
pressure  holding  the  two  pieces  together;  this 
pressure  melts  the  ice  at  the  parts  which  bear 
on  one  another,  and  thus  enough  heat  is 
absorbed  to  produce  regelation.  Professor  Thom- 
son's discovery,  that  the  freezing-point  is  low- 
ered by  pressure,  explains  the  motions  of  gla- 
ciers and  the  apparent  plasticity  of  ice  under 
pressure. 

Regenera'tion,  the  act  or  the  state  of  being 
born  again  in  a  spiritual  sense.  The  word  is  a 
literal  version  of  the  term  palingenesia,  peculiar 
to  the  New  Testament,  in  which  it  occurs  twice 
only,  namely.  Mat.  xix.  28,  where  it  signifies  the 
renovation  of  all  things  at  the  second  coming  of 
Messiah :  and  Titus  iii.  5,  "washing  of  regenera- 
tion," where  it  signifies  a  new  life,  a  new  spirit 
in  the  individual  redeemed  soul.  In  many  other 
passages  of  the  New  Testament,  and  specially  in 
John  iii.  i-io,  the  new  birth  is  spoken  of  without 
the  use  of  the  word  regeneration,  but  in  such 
terms  as  plainly  to  indicate  that  the  soul  which  is 
received  into  the  kingdom  of  Christ  is  bom  into 
a  new  life.  Regarding  the  relation  of  the  sacra- 
ment of  baptism  to  the  new  birth  there  are 
chiefly  two  divergent  views  entertained  by  di- 
vines. One  view,  which  till  the  Reformation 
was  well  nigh  universal,  and  which  is  still 
held  by  the  Catholic  Church  as  an  article  of 
faith,  regards  baptism  as  the  agency  whereby 
the  Holy  Spirit  bestows  the  new  life.  Accord- 
ing to  the  other  view  the  washing  of  water  in  bap- 
tism is  but  a  sensible  representation  of  the  spirit- 
ual new  birth,  and  regeneration  is  effected  inde- 
pendently of  baptism  by  the  direct  action  of  the 
Holy  Spirit.  The  first  view  is  called  that  of 
"baptismal  regeneration."  Article  xxvii.  of  the 
Articles  of  Religion  of  the  Church  of  England 
teaches  that  baptism  is  "a  sign  of  regeneration 
whereby,  as  by  an  instrument,  they  that  receive 
baptism  are  grafted  into  the  Church" ;  but  in 
1849,  by  a  judgment  of  the  privy  council,  it  was 
decided  that  in  the  Established  Church  of  Eng- 
land Baptismal  Regeneration  is  not  a  doctrine 
taught  in  her  articles  and  formularies  as  legally 
construed. 

Regensburg,  ra'gens-boorg.    See  Ratisbon. 

Regent,  re'jent,  in  a  general  sense,  is  a 
ruler,  the  ruler  of  a  state;  in  a  more  limited 
sense,  one  who  exercises  the  highest  power  vica- 
riously during  the  absence  or  incapacity  of  the 
lawful  sovereign. 

Regent  is  also  the  title  of  certain  state  officers 
of  New  York  who  exercise  authority  over  the 
higher  educational  institutions. 

Regent-bird,  a  bird  of  eastern  Australia 
(Sericulus  chrysocephalus),  allied  to  the  bower- 
birds,  which  derives  its  name  from  the  golden 
color  of  the  head.  The  males  possess  a  brilliant 
plumage    of   glossy   satin-like   texture    and    of 


black  and  yellow  colors,  but  the  females  ai* 
dingy  in  appearance.  The  regent-birds  are  of 
very  shy  habits,  and  inhabit  the  forest  depUis, 
making  bowers  less  complicated  and  striking 
than  those  of  some  other  bower-birds  (q.v.), 
but  for  the  same  purpose.  The  food  consists  of 
fruits  and  seeds  principally.  One  of  the  honey- 
eaters  is  called  mock  regent-bird  on  account  of 
its  black  and  yellow  plumage. 

Regent  Diamond.     See  Diamond. 

Regent's  Park,  London,  England,  one  of' 
the  principal  metropolitan  pleasure-grounds,  cov- 
ering 470  acres,  m  the  western  boroughs  of 
Marylebone  and  Saint  Pancras.  The  Zoological 
Gardens  are  in  the  northern  section  of  the  park, 
and  the  Royal  Botanic  Gardens  occupy  a  circular 
area  in  the  southern  section.    See  London. 

Reggio  di  Calabria,  red'jo  de  ka-la'bre-a,. 
Italy:  (i)  capital  of  a  province  of  same  name, 
a  seaport  town  opposite  Messina  at  the  extreme- 
southern  point  of  the  peninsula.  Reggio  was- 
founded  by  Greek  colonists  at  an  early  period,. 
becoming  later  a  Roman  possession.  Ancient: 
Graeco-Roman  baths  were  recently  revealed  in 
excavating.  It  fell  alternately  into  the  hands- 
of  Saracens,  Spaniards,  and  Turks,  and  finally,, 
in  1783,  its  ruin  was  almost  completed  by  earth- 
quake. Its  chief  industries  are  the  manufacture 
of  essential  oils,  olive  oil,  silk,  and  printing. 
Pop.  about  46,000.  (2)  The  province  is  rugged: 
and  mountainous,  covering  an  area  of  1,221 
square  miles. 

Reggio  nell'  Emilia,  nel  la-mel'le-a,  Italy,, 
(i)  capital  of  the  province  of  the  same  name, 
38  miles  northwest  of  Bologna,  on  the  canal  of 
Tassone.  It  is  well-built  and  enterprising.  Its. 
chief  points  of  interest  are  its  ancient  walls  and 
ramparts,  cathedral,  and  library.  Ariosto  and 
Spallanzane  (qq.v.)  were  born  in  Reggio.  Pop.. 
(1901)  59,176.  (2)  The  province  lies  between' 
Parma  on  the  west  and  Modena  on  the  east 
Its  southwest  portion  is  covered  by  the  Apen-- 
nines.  The  opposite  portion  is  flat  and  alluvial,, 
bordering  the  Po.  Area  884  square  miles;  pop. 
about  300,000. 

Regicide,  a  term  applied  to  persons  who* 
bring  about  the  death  of  a  king,  by  assassination 
or  otherwise,  and  specially  applied  in  history  to 
the  judges  of  Charles  I.,  and  the  members  of 
the  French  Convention  who  voted  for  the  death 
of  Louis  XVI.    Of  the  judges,  67  in  number, 
who  actually  sat  in  trial  on  Charles  I.  only  59- 
signed  the  death  warrant.    After  the  Restoration 
the  regicides  were  brought  to  trial  on  a  charge 
of  high  treason.     Twenty-nine  were  condemned 
to  death,  but  only  10  were  executed,  19,  together 
with  6  others  who  were  not  tried,  being  im- 
prisoned, most  of  them  for  life.    More  than  ao- 
who   were  already   dead  were  tried  and  con- 
demned, notwithstanding,  and  Cromwell,  Ireton,. 
and  Bradshaw,  three  of  them,  were  exhumed  and 
hanged  at  Tyburn,  and  then  reburied  at  the  foot 
of  the  scaffold. 

In  July  1660,  there  arrived  at  Cambridge, 
Mass.,  Edward  Whalley  and  his  son-in-law, 
William  Goffe,  two  of  the  judges  who  had 
condemned  Charles  I.  For  some  months  they 
appeared  in  public  and  joined  in  the  devotional 
meetings  in  Cambridge  and  Boston,  where  they- 
were  kindly  received.  Upon  the  news  of  the- 
passage  by  Parliament  of  the  Indemnity  Act.. 
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marking  Whalley  and  Goffe  for  vengeance  as 
regicides,  they  fled  to  New  Haven  and  were  re- 
ceived and  concealed  by  Davenport  in  the 
•Judges'  Cave."  They  were  concealed  from  pur- 
suit at  New  Haven  and  Milford  for  nearly  two 
years.  After  this  they  fled  to  a  cave  in  New 
Hampshire,  but  were  there  discovered  by  some 
Indians  and  returned  to  Hadley,  Mass.,  where 
they  were  concealed  until  their  death,  Whalley 
dying  in  1674,  Goffe  in  1679.  When  King  Philip 
attacked  Hadley  in  1675,  Goffe  appeared  and  led 
the  defense.  Dixwell,  another  regicide,  also 
escaped  to  New  England. 

Regillus,  te-j>l'iis,  Lake,  a  lake  of  ancient 
Latium,  lying  to  the  southeast  of  Rome,  noted 
as  the  scene  of  a  great  victory  won  by  the  Ro- 
rnans  over  the  Latins  496  b.c.  No  certain  iden- 
tity has  'jeen  established  with  any  modern  lake, 
though  some  would  locate  it  in  the  crater  of  an 
e.xtinct  volcano  near  the  town  of  Frascati,  and 
others  find  it'in  the  Lago  della  Doganella,  east 
of  the  Alban  Mount. 

Regiment,  one  of  the  divisions  of  a  mod- 
em army.  Regiments  appears  to  have  originated 
with  modern  standing  armies.  They  are  men- 
tioned in  France  in  1562,  and  in  England  in 
1588.  The  regiment  may  be  considered  as  the 
unit  of  organization  of  a  modern  army.  The 
various  parts  which  compose  it  are  never  per- 
manently separate,  except  in  the  artillery,  which 
is  organized  in  an  anomalous  way.  In  the 
United  States  each  regiment  of  cavalry  consists 
of  12  troops  and  one  band,  organized  into  3 
squadrons  of  4  troops  each,  and  under  the  min- 
imum requirements  of  the  law  is  constituted  as 
follows : 

For  each  regiment:  I  colonel  and  i  lieuten- 
ant-colonel, I  chaplain,  and  2  veterinarians.  The 
non-commissioned  staff  consists  of  a  regimental 
sergeant-major,  i  quartermaster-sergeant,  i  com- 
missary-sergeant, and  2  color  sergeants.  For 
each  troop:  i  captain,  i  first  and  i  second  lieu- 
tenant, the  enlisted  force  consisting  of  i  first 
sergeant,  I  quartermaster-sergeant,  6  sergeants, 
6  corporals,  2  cooks,  2  blacksmiths  and  farrier, 
I  saddler,  i  wagoner,  2  trumpeters,  and  43  pri- 
vates. A  major  commands  each  squadron,  for 
which  a  staff  consisting  of  an  adjutant  (ist 
lieutenant)  and  quartermaster  and  commissary 
(2d  lieutenants)  and  i  sergeant-major  is  autho- 
rized. 

Each  regiment  of  infantry  consists  of  12 
companies  and  i  band,  organized  into  3  bat- 
talions of  4  companies  each,  and  under  the 
minimum  requirements  of  the  law  is  constituted 
as  follows:  For  each  regiment  i  colonel  and 
I  lieutenant-colonel  and  I  chaplain.  The  non- 
commissioned force  consists  of  a  regimental 
sergeant-major,  and  2  color-sergeants.  For  each 
company,  i  captain,  i  first  and  i  second  lieuten- 
ant, the  enlisted  force  consisting  of  i  first  ser- 
geant, I  quartermaster-sergeant,  4  sergeants,  6 
corporals,  2  cooks,  2  musicians,  i  artificer,  and 
48  privates.  See  Regular  Army  ;  Army  of  the 
United  States;  etc. 

Regina,  Canada.  The  first  seat  of  gov- 
ernment in  the  Northwest  Territories  and  since 
I  Sept.  190S  the  provisional  capital  of  the  new 
province  of  Saskatchewan,  with  no  important 
obstacle  in  its  path  to  final  selection  for  that 
honor  by  the  incoming  legislature.    Regma  has 


had  a  degree  of  progress  in  recent  years  quite 
in  harmony  with  that  of  the  vast  country 
around  it. 

RailziHiys  and  Location.  —  The  main  line  of 
the  Canadian  Pacific  Railway  bisects  the  city 
which  is  also  the  southern  terminus  of  the 
Regina  &  Prince  Albert  Railway,  which  serves 
fertile  districts  extending  250  miles  to  the 
north.  It  is  the  western  terminus  of  the  Ar- 
eola extension  of  the  Canadian  Pacific  Railway, 
traversing  a  rich  and  fertile  country  of  which 
150  miles  is  tributary  to  Regina.  So  with  tlie 
line  from  Sault  Ste.  Mane.  The  Canadian 
Northern  Railway  will  soon  pass  through  the 
city  and  the  Grand  Trunk  Pacific  will  tap  the 
district  of  which  it  is  the  centre  and  will  send 
a  branch  into  the  city.  Other  lines  are  pro- 
jected. Regina  is  the  only  railway  centre  be- 
tween Winnipeg  and  Calgary,  a  distance  of 
840  miles  —  360  from  the  former  and  480  from 
the  latter. 

Industries.  —  The  land  in  the  immediate  vi- 
cinity of  Regina  is  as  good  and  fertile  as  that 
in  any  part  of  the  continent  of  America,  the 
soil  to  the  south  and  north  of  the  railway 
track  being  particularly  rich.  Generally  speak- 
ing, the  characteristic  of  the  land  is  a  black 
clayey  loam  three  or  four  feet  deep,  with  a 
sub-soil  of  clay.  It  produces  the  finest  wheat 
and  for  vegetables  and  garden  produce  the 
Regina  district  cannot  be  surpassed  anywhere 
in  the  world.  The  local  market  gardeners  re- 
tail their  produce  to  places  forty  miles  away. 
Wheat  grown  in  the  district  has  been  selected 
by  the  tjnited  States  authorities  for  seed-grain, 
and  many  portions  of  the  Dominion  send  to  the 
district  for  seed  in  order  to  improye  the  wheat 
they  grow.  Not  only  is  the  quality  of  the  grain 
good,  but  the  yield  is  great.  According  to  the 
oflicial  bulletin  of  the  government  the  average 
yield  per  acre  of  spring  wheat  in  the  Regina 
district  during  the  last  seven  years  was  20.96 
bushels,  a  figure  that  is  not  yet  reached  by  any 
other  locality  in  the  Northwest. 

As  the  provincial  headquarters  of  the  Mas- 
sey-Harris  Company,  the  American-Abell  En- 
gine and  Thresher  Company,  the  International 
Harvester  Company,  the  Cockshutt  Plow  Com- 
pany, etc.,  it  is  the  centre  of  a  steadily  growing 
distributing  trade'.  Among  the  industries  of  Re- 
gina are  grain  separators  and  picklers,  office 
and  bank  fixtures,  sash  and  doors  and  builders' 
materials,  pressed  brick  and  artificial  stone, 
pork-packing,  cement  blocks,  marble  works,  soda 
water,  etc.,  aerated  waters,  flour  mills,  foundry 
and  machine  works,  planing  mills  and  furni- 
ture. 

Financial  and  Commercial  Progress.  —  Re- 
gina's  period  of  real  progress  began  in  1903. 
Its  assessment  in  that  jrear  was  $1,226,000;  in 
1904  it  was  $2,284,710;  in  1905  it  was  $3,981.- 
413.  On  31  Dec.  1904  its  surplus  assets  over 
liabilities  was  $568,516.  The  building  opera- 
tions of  1903  are  said  to  have  totalled  $5<X),ooo 
and  of  1905  about  $1,000,000.  In  1889  the  du- 
ties paid  at  the  Regina  custom  house  were 
$2,500;  in  1899  they  were  $18,524;  in  1903-4 
they  were  $89,654.  The  postoffice  revenue  in 
1901  was  $9,607  and  in  1904  $27,260.  The  value 
of  the  money  orders  purchased  rose  in  th» 
same  years  from  $18446  to  $65,581 ;  of  money 
orders  paid  from  $33,223  to  $96,799;  the  value 
of  postal  notes  paid  from  $6,445  to  $23,160. 
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Institutions  and  GovernmcHt.  —  There  are 
five  schools  in  the  city  as  well  as  a  high  school 
and  a  normal  school,  and  schools  are  plentiful 
throughout  the  district.  There  are  four  weekly 
newspapers  and  one  daily  newspaper,  an  active 
board  of  trade,  a  live  agricultural  association, 
five  branches  of  chartered  banks,  a  club,  five 
hotels ;  while  as  to  merchandise  every  branch 
is  supplied  by  large  and  well-stocked  stores. 
The  professions  too  are  well  represented.  The 
elevator  capacity  is  ample,  there  being  170  ele- 
vators with  a  capacity  of  6,000,000  bushels  in 
the  district  and  a  flour  mill  in  the  city.  The 
Church  of  England,  the  Roman  Catholic,  the 
Presbyterian,  the  Methodist,  the  Baptist  and 
Greek  Churches,  and  the  Salvation  Army,  have 
each  a  place  of  worship ;  temperance  and  mis- 
sionary organizations  are  active  throughout  the 
district,  and  the  city  and  its  vicinity  are  re- 
.,  markably  free  from  crime  or  other  indications 
of  a  low  tone  of  conduct.  The  city  has  also  a 
splendid  new  hospital  with  the  most  modem 
equipment 

The  municipal  government  of  the  city  is  en- 
trusted to  an  elected  council  consisting  of 
mayor  and  aldermen.  A  vigorous  policy  of 
municipal  ownership  and  operation  of  franr 
chises  has  been  inaugurated.  The  result  is 
that  Regina  has  an  up-to-date  electric  light 
service  and  an  excellent  gravitation  water- 
works system.  An  equally  good  drainage  and 
sewage  system  is  at  present  in  course  of  com- 
pletion and  the  streets  and  avenues  are  being 
boulevarded. 

History  and  Population.  —  Regina  was  started 
as  a  prairie  village,  or  settlement,  and  grew  for 
sonje  years  rather  slowly.  In  1882  it  was  a 
village  of  tents;  in  1901  its  population  was  only 
2,645;  in  1905  the  population  was  estimated  at 
8,000.  Yet  for  years  it  had  been  the  centre  of 
government  for  vast  regions,  including  34s,- 
000,000  acres  of  land.  To-day  increasing  pop- 
ulation and  production  in  the  surrounding 
country  have  made  it  the  commercial,  judicial, 
scholastic  and  political  centre  of  the  province 
«f  Saskatchewan. 

J.  Castell  Hopkins, 
Editor  of  '■The  Canadian  Annual  Review? 

Regiomontanus,  re"ji-o-m6n-ta'niis,  Ger- 
man astronomer,  whose  real  name  was  Johann 
Miiller,  but  who  assumed  that  of  Regiomontanus, 
in  allusion  to  the  place  of  his  birth,  Konigsberg 
(Kings  Mountain),  Franconia:  b.  6  June  1436; 
d.  Rome  6  July  1476.  Having  received  a  class- 
ical education  at  Leipsic  he  placed  himself  under 
Purmachius  (Georg  von  Purbach),  the  professor 
of  mathematics  at  Vienna,  and  under  him  be- 
came one  of  the  first  astronomers  of  that  age. 
With  Purbachius  he  accompanied  Cardinal  Bes- 
sarion  to  Rome  in  1461,  where  Beza  gave  hira 
further  instruction  in  Greek  literature,  and  he 
now  completed  a  new  abridgment  in  Latin  of 
the  'Almagest'  of  Ptolemy  (1496),  correcting 
many  errors  in  the  former  translation,  made  by 
George  of  Trebizond.  In  1471  he  built  an  ob- 
servatory at  Nuremberg  and  established  a  press ; 
but  after  three  years  returned  to  Rome  on  the 
invitation  of  Sixtus  IV.,  who  employed  him  in 
the  reformation  of  the  calendar,  and  rewarded 
his  services  by  raising  him  to  the  bishopric  of 
Ratisbon  (1475).  He  died,  according  to  some, 
of  the  plague,  according  to  others  by  poison 


administered  by  the  son  of  George  of  Trebizond, 
out  of  revenge  for  his  having  exposed  the  errors 
of  his  father.  Regiomontanus  was  the  first  in 
Germany  to  apply  himself  to  the  cultivation  of 
the  neglected  science  of  algebra.  He  made  great 
improvements  in  trigonometry,  into  which  he 
introduced  the  use  of  tangents.  His  refutation 
of  a  supposed  discovery  of  the  quadrature  of  the 
circle,  and  numerous  writings  on  various  sub- 
jects of  natural  philosophy,  display  extensive 
learning  and  great  acuteness.  His  astronomical 
observations  from  1475  to  1506  ('Ephemerides') 
are  very  accurate.  Among  his  other  works 
'Kalendarium>  (about  1474)1  *De  Triangulis 
Omnimodis'  (iS33);  'Tabulae  Directionum 
Prejectionumque  in  Nativitatibus  multum  utiles' 
(1585).  Consult  Gunther,  'Johannes  Miiller* 
(in  the  <Allgemeine  deutsche  Biographie,'  Vol. 
XXII.,  1855). 

Register,  the  title  of  a  public  officer  who 
has  charge  of  records,  his  duties  varying  in  dif- 
ferent States.  Also  a  device  for  automatically 
indicating  the  number  of  revolutions  made  or 
?,mount  of  work  done  by  machinery ;  or  record- 
ins  steam,  air,  or  water  pressure,  or  other  data, 
by  means  of  apparatus  deriving  motion  from  the 
object  or  objects  whose  force,  distance,  velocity, 
direction,  elevation,  or  numerical  amount  it  i& 
desired  to  ascertain.  There  are  various  appli- 
ances of  this  kind,  each  particularly  adapted  for 
the  peculiar  operation  which  is  to  be  investi- 
gated; many  depending  on  the  action  of  clock- 
work mechanism,  which  indicates  results  on 
dials,  but  others,  as  in  registering  meteorological 
instruments,  having  means  for  recording  varying 
conditions,  as  with  the  anemometer,  barograph, 
etc.  The  cash  register  is  a  machine  for  recording 
money  payments.  It  is  of  very  general  use  in 
retail  establishments  throughout  the  world. 

Registration  of  Birtbs,  Marriages,  and 
Deaths.  France  has  the  most  perfect  system 
of  registering  births,  marriages,  and  dearhs. 
There  it  is  the  duty  wholly  of  the  civil  au- 
thority, and  the  methods  are  so  thorough  and 
comprehensive  that  it  is  practically  impossible 
for  a  birth,  a  marriage  or  death  to  occur  with- 
out going  on  record.  In  the  United  States 
registration  of  births,  marriages,  and  deaths 
is  universally  required  by  State  laws,  but  it  is 
only  in  well  organized  municipalities  that  it  is 
fully  enforced,  and  even  there_  much  depends 
on  the  willingness  of  doctor,  minister,  or  other 
civilian  upon  whom  the  law  imposes  the  duty 
of  making  report  to  the  authorities,  to  perform 
that  duty.  In  rural  and  remote  districts  births, 
marriages  and  deaths  often  go  unrecorded,  thus 
causing  doubt  and  uncertainty  which  ma^  cast 
a  cloud  on  property  titles  and  the  legitimacy 
of  children.  Claims  to  great  age  are  often 
made  more  than  doubtful  by  the  lack  of  any 
authentic  evidence  as  to  date  of  birth.  Indeed, 
owing  to  the  lax  methods  of  registration  which 
prevailed  up  to  the  latter  part  of  the  19th 
century  it  is  almost  impossible  to  establish  the 
pretensions  of  alleged  centenarians.  The  im- 
portance of  registration  has  of  late,  however, 
impressed  itself  deeply  on  the  public,  and  every- 
where throughout  the  United  States  an  im- 
provement is  being  witnessed  in  this  regard. 

Registration  of  Property  Titles.  The 
United  States  leads  the  world  in  its  system 
—  which    is    practically    the    same    everywhere 
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throughout  the  Union  —  of  recording  property 
transfers.  The  possession  of  a  deed  of  prop- 
erty is  not  proof  of  title.  The  title  rests  legally 
in  the  person  in  whose  name  it  is  recorded  in 
the  books  of  the  roister  or  recorder,  or  by 
whatsoever  name  the  official  having  charge  of 
such  records  is  known.  The  first  business 
therefore  of  a  person  acquiring  property  is  to 
have  the  deed  registered.  Otherwise  the  former 
owner  could  sell  the  same  property  to  another, 
and  if  the  latter  had  received  no  notice  of  the 
previous  transfer,  the  transaction,  and  gave 
value  for  the  estate,  and  had  his  deed  recorded 
first,  he  could  hold  the  proper^  against  the 
person  who  had  received  a  previous  deed,  but 
had  failed  to  put  it  on  record.  The  officials  in 
charge  of  the  records  are  sometimes  cotmty 
and  sometimes  town  officers,  and  the  deed  is 
recorded  the  moment  it  is  received,  even  al- 
though not  entered  on  the  books  for  some  time 
after.  Therefore  it  is  carefully  stamped  with 
the  hour,  minute  and  even  second  of  its  pre- 
sentation. The  old  cumbersome  English  method 
of  vesting  title  on  a  trunkful  of  deeds  is  there- 
fore unknown  in  America,  where  registration 
has  been  the  rule  from  the  time  of  the  earliest 
settlers,  who  allotted  lands  to  each  freeman, 
and   made   a    record   of   the   division. 

_  Chattel  mortgages  are  also_  recorded ;  other- 
wise the  mortgagee  is  without  protection 
against  transfer  to  a  third  and  innocent  party 
who  inight  purchase  the  goods,  or  advance 
money  on   them. 

England  has  been  slow  to  follow  the  ex- 
ample of  the  United  States  in  this  as  in  other 
matters,  but  the  'convenience  of  the  American 
system  and  the  cumbersomeness  of  the  English, 
which  was  growing  more  top-heavy  year  by 
year,  has  led  to  the  adoption  of  a  method  of 
voluntary  registration  which  makes  it  possible 
to  transfer  and  hold  property  without  having 
to  hand  over  or  keep  a  mass  of  old  title-deeds. 
In  Scotland  an  excellent  system  for  the  regis- 
tration of  transfers  of  heritable  property  has  ex- 
isted since  1617. 

Registration  of  Voters.  Registration  of 
voters  is  required  by  law  in  most  of  the  Amer- 
ican States,  as  a  check  to  _  fraudulent  voting. 
In  some  States  a  voter  having  once  registered 
is  not  required  to  register  again  while  he  re- 
tains the  same  qualifications  and  residence.  In 
the  State  of  New  York  yearly  registration  is 
required  in  the  large  cities,  while  in  the  country 
districts  it  is  not  necessary.  Previous  to  reg- 
istration *repeating* — that  is  voting  more  than 
once  in  one  election  —  and  other  frauds  were 
very  common,  and  probably  affected  the  results 
of  important  political  contests.  The  voter  is 
required,  as  a  rule,  to  give  his  name,  age,  resi- 
dence, place  of  birth,  and  if  of  foreign  birth, 
produce  his  naturalization  papers,  should  the 
registering  officials  demand  them.  -For  a  short 
time  New  York  State  had  a  law  requiring  the 
registry  board  to  make  a  record  of  the  physical 
defects  of  voters  for  identification,  but  this 
proved  offensive  and  unpopular,  and  was  soon 
repealed.  It  is  a  penal  offense  to  make  a  false 
statement  in  registering.  See  various  articles 
dealing   with  voting  and  suffrage. 

In  Great  Britain  and  on  the  continent  of 
Europe,  voters  are  required  to  register,  a  most 
exact  scrutiny  being  enforced  as  to  the  posses- 
sion of  legal  qualifications  for  the  suffrage. 


In  England  the  registration  of  electors  was 
first  established  by  the  Reform  Act  of  1832,  in 
terms  of  which,  in  England,  the  overseers  of  eadi 
parish  were  required  to  draw  up  a  register  of 
all  persons  qualified  to  vote.  This  still  forms 
the  basis  of  procedure,  but  the  law  has  been 
frequently  altered,  the  latest  act  on  the  subject 
being  the  Registration  Act  of  1885. 

Regium  Donum,  re'ji-um  do'niim  ("royal 
gift"),  an  annual  grant  of  public  money  for- 
merly received  by  the  Presbyterian  and  other 
Non-conformist  ministers  in  England,  Scotland, 
and  Ireland.  The  Irish  Regium  Donum  was 
withdrawn  by  the  Act  of  1869,  which  came  into 
force  in  1871,  disendowing  the  Irish  Episcopal 
Church.  Compensation  was  made  of  life  m- 
terests;  and  the  ministers  were  allowed  to  com- 
mute on  the  same  terms  as  the  clergy  of  the 
Church.  In  1874  it  was  reported  that  the  com- 
mutation money  paid  had  amounted  to  $2,898,- 
810.  The  Regium  Donum  in  England  was  en- 
joyed by  the  three  denominations,  Presbyterians, 
Independents,  and  Baptists,  from  1723  till  1851. 
The  amount  required  was  annually  voted  by 
Pariiament  till  17  July  1857.  The  Scotch 
Episcopalians  also  enjoyed  for  a  time  a  small 
slure. 

Regius  (rfi'ji-fis)  Professors,  the  designa- 
tion of  professors  at  Oxford  and  Cambridge 
whose  chairs  were  founded  by  Henry  VIII.  The 
name  is  also  given  to  professors  in  other  uni- 
versities who  receive  their  appointments  from 
the  crown. 

Regla,  ragna,  Cuba,  town,  province  of  La 
Habana,  on  Havana  Harbor  opposite  the  city 
of  Havana.  It  is  connected  with  Havana  by 
ferry,  with  Matanzas  and  other  towns  to  the  east 
by  rail  and  also  has  a  street  railway  running  to 
Guanabacao.  It  contains  foundries,  shipyards, 
and  large  sugar  warehouses,  and  has  a  con- 
siderable trade,  especially  in  the  exporting  of 
sugar.  It  contains  a  large  bull  ring,  formerly 
•the  scene  of  the  Havana  bull  fights.  Pop. 
about  14,00c. 

Regnard,  rS-nar,  Jean  Fransois,  French 
comic  dramatist :  b.  Paris  i  Feb.  1655;  d.  Grillon 
4  Sept  1709.  He  was  the  son  of  a  rich  mer- 
chant, and  while  on  a  voyage  to  Italy  was  cap- 
tured by  pirates  and  sold  as  a  slave  in  Algiers. 
Being  redeemed  by  his  family  he  traveled  ex« 
tensively  in  Holland,  Germany,  Poland,  and 
Lapland.  He  wrote  many  comedies  for  the 
French  stage,  his  masterpiece  being  <Le 
Joneur*  (16915),  which  holds  a  place  second  only 
to  some  of  iloliere's.  Other  pieces  produced  at 
the  Theatre-Frangaise  were:  ^L&  Serenade* 
(1694);  <Le  Bourgeois  de  Falaise*  (1696); 
<Le  Distrait'  (1697);  'Democrite*  (1700;; 
<Le  Retour  imprevu*  (1700) ;  <Les  Folies 
amoureuses*  (1704);  <Les  Menechms*  (1705). 
The  best  editions  of  his  works  are  by  Didot 
(1820);  Michiels  (1854);  Foumier  (1875); 
Moland    (1893). 

Reg^ault,  re-no,  Alexandre  Georges  Henri, 
French  painter:  b.  Paris  30  Oct.  1843;  d.  Bu- 
zenval  19  Jan.  1871.  He  was  trained  in  art 
under  Lamothe  and  Cabanel;  in  1866  carried 
off  the  Prize  of  Rome  by  his  'Thetis  Bringing 
Weapons  to  Achilles*  and  for  the  next  two 
years  lived  in  Italy,  where  he  furnished  illus- 
trations to  the  'Travels'  of  Francis  Weh.  He 
next  visited  Spain  where  his  passion  for  light 
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and  color  was  satisfied  in  studying  the  works 
of  Goya  and  Velasquez,  of  whose  'Las  Lanzas' 
he  made  a  copy.  In  fact,  his  first  work  of  im- 
portance, a  colossal  equestrian  portrait  of  Gen- 
eral  Prim  (now  in  the  Louvre)  was  executed 
at  Madrid.  He  had  a  natural,  temperamental 
preference  for  the  features  of  oriental  life,  and 
he  loved  to  paint  incidents  and  scenes  of  horror. 
Of  such  a  character  is  his  *  Salome,*  a  personi- 
fication of  bloodthirsty  passion;  and  'Decapi- 
tation in  Granada' ;  two  canvases  of  marvelous 
daring  in  color,  but  repulsive  from  their  cold 
brutality.  When  the  war  of  1870  broke  out  he 
returned  to  France,  enlisted,  and  was  killed 
at  the  battle  of  Buzenval,  near  Paris.  The  cir- 
cumstances of  his  death  have  invested  his  name 
with  a  certain  halo  of  glory  in  the  eyes  of  his 
countrymen  and  have  tended  to  impart  an  ex- 
aggerated importance  to  his  artistic  achieve- 
ments. Consult:  Cazalis,  'Henri  Regnault,  sa 
Vie  et  son  CEuvre'   (1872). 

Regnault,  Henri  Victor,  French  chemist 
and  physicist:  b.  Aix-la-Chapelle,  Germany,  21 
July  1810;  d.  Auteuil,  France,  19  Jan.  1878. 
After  study  at  the  Ecole  Polytechnique  of 
Paris,  he  became  a  mining  engineer  and  later 
a  professor  at  Lyons.  His  'L'.^ction  du 
Chlore  sur  I'Ether  Chlorhydrique*  (1840)  won 
for  him  a  professorship  at  the  Ecole  and  ad- 
mission to  the  Academy  of  Sciences.  In  1841 
he  was  made  professor  of  physics  in  the  Col- 
lege de  France,  in  1847  chief  mining  engineer, 
and  in  1854  director  of  the  Sevres  porcelain 
manufactory.  Among  his  writings,  besides 
many  scientific  papers  in  learned  journals, 
are:  'Cours  Elementaire  de  Chimie*  (1849-50; 
6th  ed.  1870);  and  'Premiers  Elements  de 
Chimie'    (1850;  6th  ed.  1874). 

Regnault,  Jean  Baptiste,  French  painter: 
b.  Paris  19  Oct.  1754;  d.  there  12  Nov.  1829. 
He  studied  under  Bardin  and  after  capturing  the 
Prix  de  Rome  in  1776,  entered  the  Academy  in 
3783  and  became  eventually  a  professor  in  the 
Ecole  des  Beaux  Arts  (1755).  The  influence 
of  David  was  predominant  in  his  day,  and 
Regnault's  paintings  are  all  in  the  convention- 
ally classic  manner  of  that  master.  Many  of 
his  works  are  in  the  Louvre,  among  them  his 
'Baptism  of  Christ,'  and  his  most  notable  pic- 
ture, the  'Education  of  Achilles.'  He  also  pro- 
duced the  historically  interesting  works,  'The 
Acceptance  of  the  Constitution  by  Louis  XVI.' ; 
'Napoleon  Proclaimed  Consul  for  Life';  'Bat- 
tle of  Marengo' ;  and  'The  Death  of  Dessaix.' 

R6gnier,  ra-ne-a,  Henri  Fransois  Joseph 
de,  French  poet:  b.  Honfleur  28  Dec.  1804. 
He  was  numbered  in  his  earlier  days  among 
the  Parnassians  and  later  was  allied  with 
Mallarme  and  the  symbolists.  His  admirers 
are  found  among  the  younger  literary  men 
rather  than  among  the  academic.  Critics  have 
found  his  verse  excellent  for  a  delicacy  of  taste 
and  a  kind  of  antique  inspiration,  but  have 
blamed  him  for  sacrificing  too  much  of  the 
sentiment  or  the  idea  to  the  last  refinement  of 
expression.  He  has  published  in  verse  'Sites' 
<i887);  'Poemes  anciens,  romanesques'(i89o)  ; 
<Tel  qu'en  songe'  (1892);  'Les  Jeux  rustiques 
<et  divins'  (1897);  <Les  Medailles  d'.^rgile' 
(1900) ;  etc.,  and  the  novels  'La  Canne  de 
Jaspe'  (1895);  <Le  Trefle  blanc'  (1899);  'La 
double  Maitresse'  (1900). 


Regnier,  Madiurin,  French  satirist:  b. 
Chartres  21  Dec.  1573;  d.  Rouen  22  Oct  1613. 
He  was  a  nephew  of  the  poet  Desportes ;  served 
as  secretary  in  Rome  to  the  ambassadors  Joyeuse 
and  Bethune.  Having  taken  orders  as  a  youth 
he  was  granted  a  canonry  at  Rouen  upon  his  re- 
turn from  Rome,  but  his  dissipated  habits 
shortened  his  life.  He  was  famous  for  his 
satires  in  imitation  of  Horace,  Juvenal  and 
Martial,  especially  those  in  which  he  attacked 
Malherbe,  the  reigning  litecary  authority  of  his 
day.  He  showed  knowledge  of  life  and  char- 
acter and  a  power  in  the  expression  of  manners 
that  in  the  opinion  of  Sainte-Beuve  ranked  him 
after  Montaigne,  Ronsard,  and  Rabelais.  No 
good  edition  of  his  works  appeared  in  his  life- 
time; that  published  in  1608  and  in  1613  was 
entitled,  'Satires  et  autres  Poesies  de  Maturin 
Regnier.'  The  principal  modem  editions  are 
those  by  VioIlet-le-Duc  (1822);  Barthelemy 
(1862);   Courbet    (1869  and    1875). 

Regular  Army.  The  United  States  Army, 
as  at  present  constituted,  is  organized  under 
the  Act  of  Congress,  2  Feb.  1901.  It  consists 
of  15  regiments  of  cavalry,  an  artillery  corps,  30 
batteries  of  field  artillery  and  126  batteries  of 
coast  artillery,  30  regiments  of  infantry,  3  bat- 
talions of  engineers,  and  an  additional  provi- 
sional force  of  more  than  5,000  men.  The  total 
strength  of  the  army  is  about  66,000  men  of 
whom  3,820  are  commissioned  officers.  The 
act  of  1901  provides  that  the  army  shall  at  no 
time  exceed  100,000  men.  The  general  staff 
of  the  army  includes  one  lieutenant-general, 
Samuel  B.  M.  Young,  chief  of  staff ;  one  major- 
general,  Adna  R.  Chaffee,  two  brigadier-gen- 
erals, three  colonels,  five  lieutenant-colonels, 
and  a  number  of  majors  and  captains.  The 
army  is  at  present  largely  employed  in  keeping 
order  in  the  Philippines,  which  constitute  a  mil- 
itary division,  divided  into  the  three  departments 
of  Luzon,  the  Visayas  and  Mindanao. 

At  the  beginning  of  the  war  with  Spain  in 
1898  the  United  States  army  numbered  only 
about  26,000  men.  Energetic  measures,  sup- 
ported by  voluntary  enlistments  in  every  part 
of  the  Union,  raised  this  force  at  one  time  to 
275,000  men.  The  war  was  followed  by  insur- 
rections in  the  Philippines,  and  it  was  deemed 
best  not  to  make  a  sweeping  reduction  of  the 
regular  forces,  but  to  leave  such  reduction  largely 
to  the  discretion  of  thfe  President,  who  would 
be  guided  by  events  as  they  should  arise  in  in- 
creasing or  decreasing  the  number  of  men  under 
arms.  The  bill  which  became  a  law  made  it 
discretionary  with  the  President,  under  certain 
conditions,  to  increase  or  decrease  the  army  be- 
tween fixed  limits  —  a  maximum  of  100,000  men 
and  a  minimum  of  60,000,  the  latter  being  the 
peace  footing  of  the  organization. 

In  1903  a  bill  was  passed  providing  for  a 
general  staff,  intended  to  bind  the  several 
branches  of  the  service  intoone  organism,  with 
responsibility  concentrated  in  one  officer  —  the 
chief  of  staff.  The  chief  of  staff  takes  the  place 
of  the  general  commanding  the  army.  The 
President,  as  commander-in-chief,  gives  the  or- 
ders, the  chief  of  staff  sees  that  they  are  carried 
out ;  and  in  case  of  war  the  general  staff  becomes 
a  war  board,  the  board  of  strategy  to  plan  and 
direct  campaigns,  and  is  answerable  for  suc- 
cess or  failure  of  its  plans,  provided  officers  and 
the  field  do  their  duty.    Under  the  chief  of  staff 
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•is  a  group  of  oflScers  selected  from  the  line  and 
staff  of  all  branches  of  the  service,  whose  duty 
it  is  to  keep  the  chief  informed  in  all  details  of 
their   several   departments. 

A  new  militia  law  was  likewise  passed  in 
1903.  It  provides  for  the  more  complete  equip- 
ment of  this  section  of  the  service  and  the  es- 
tablishment of  better  co-operation  between  the 
National  Guard  and  the  Regular  Army,  and  it 
^ims  at  the  creation  of  a  National  Volunteer 
reserve.  The  present  strength  of  the  militia  is 
about  109,000  enlisted  men  and  9,000  officers. 

AH  persons  enlistine  in  the  United  States 
-army  must  be  not  less  than  18  nor  more  than  35 
jrcars  of  age.  They  must  also  be  of  good  moral 
■character,  temperate  habits,  able-bodied  and  free 
from  disease,  and  able  to  speak,  read  and  write 
the  English  language.  Persons  under  18,  but 
meeting  the  other  requirements  of  the  service, 
are  accepted  for  enlistment  if  they  can  produce 
the  written  consent  of  parent  or  guardian. 
The  height  and  weight  requirements  are  as 
follows:  For  infantry  and  coast  artillery, 
height  not  less  than  five  feet  four  inches; 
weight  not  less  than  120  and  not  more  than 
190  pounds.  For  cavalry  and  field  artillery 
service  the  height  must  be  over  five  feet  four 
inches  and  under  five  feet  ten  inches,  and  the 
weight  must  not  be  more  than  165  pounds.  See 
Army,  United  States;  Military  Academy, 
United  States. 

Regular  Canons  of  the  Inunaculate  Con- 
«eption.    See  Orders,  Religious. 

Regular  Clerks  of  the  Faith  of  Jesus.    See 

Orders,  Religious,  Baccanarists. 

Regulars,  in  the  Roman  Catholic  Church, 
persons  of  either  sex  who  are  members  of  any 
of  the  religious  orders,  congregations,  or  in- 
stitutes approved  by  the  Holy  See.  Those  of 
their  number  who  are  in  holy  orders  constitute 
the  Regular  Clergy,  that  is,  clergy  under  a 
religious  rule  (regula),  who  are  bound  by  the 
usual  three  monastic  vows:  so  contradistin- 
guished from  the  secular  clergy  —  those  clergy- 
men who  do  not  belong  to  such  orders  or 
congregations. 

_  Regulators,  a  name  adopted  in  South  Car- 
olina, about  ten  years  before  the  Revolution,  by 
•citizens  who  organized  themselves  to  put  down 
lawlessness  and  enforce  respect  for  life  and  prop- 
■erty.  Their  methods  were  very  like  those  of  the 
vigilance  committees  of  California  and  Ne- 
vada, about  a  century  later.  The  Regulators 
•were  pacified  by  the  establishment  of  courts  of 
law    in    the    disturbed    districts. 

Some  years  later  in  North  Carolina  an  or- 
ganization calling  themselves  "Regulators*  was 
formed  to  resist  thf  extortipn  and  oppression 
practised  by  officers  of  the  colonial  government. 
They  drove  out  the  local  authorities,  and  Gov- 
ernor Tryon  led  a  military  force  against  them, 
-defeating  them  after  a  sanguinary  battle,  near 
the  Allemance  Creek,  16  May  1771.  Tryon 
hanged  six  of  the  Regulators  for  treason.  The 
survivors  generally  took  the  patriot  side  in  the 
War  for  Independence,  and  the  "Regulator* 
movement  in  North  Carolina  is  regarded  by  some 
as  one  of  the  beginnings  of  that  struggle. 

Regulus,  reg'ii-Ius,  Marcus  Atilius,  Roman 
general  of  the  3d  century  ac.  He  was  made 
consul  in  267  B.C.,  and  a  second  time  about. 256 
8.C    With  his  colleague,  Manlius  Vulso,  he  com- 


manded in  the  first  war  against  Carthage.  With 
a  fleet  of  330  ships  carrying  40,000  men  the  con- 
suls defeated  a  superior  Carthaginian  fleet  in 
the  battle  of  Ecnomus  and  effected  a  landing  in 
Africa.  Here  Regulus  followed  up  his  victories 
so  successfully  that  in  a  short  time  he  presented 
himself  before  the  capital  of  the  enemy.  Car- 
thage sued  for  peace  and  Regulus  who  wished  to 
end  the  war  before  his  successor  was  appointed 
demanded  unconditional  submission.  The  Car- 
thaginians refusing  the  terms  ended  the  ne- 
gotiations and  at  this  juncture  were  joined  by  a 
small  body  of  Spartan  volunteers  under  Xanthip- 
pus,  to  whom  was  given  the  command  of  the 
Carthaginian  forces.  In  a  battle  under  the  walls 
of  Carthage  30,000  Romans  fell,  and  Regulus  was 
made  prisoner  255.  He  remained  in  Carthage 
till  250,  when  the  Carthaginians,  having  been 
defeated  at  Panormus  were  desirous  of  peace. 
An  embassy  was  therefore  sent  to  Rome,  accom- 
panied by  Regulus,  who  was  obliged  to  bind  him- 
self by  an  oath  to  return  to  Carthage  if  Rome 
should  refuse  the  terms  proposed.  Regulus, 
however,  advised  the  continuance  of  the  war  and 
recommended  the  Romans  not  to  exchange 
prisoners.  Thereupon  he  declined  to  listen  to 
the  entreaties  of  his  family  or  of  the  senate  and 
persisted  in  his  intention  to  return  to  Carthage. 
It  is  related  that  he  was  put  to  death  with  great 
cruelty,  and  that  Hamilcar  and  Boscar,  two 
noble  Carthaginian  prisoners,  were  given  up  to 
the  family  of  Regulus,  who  took  revenge  on  them 
in  a  similar  manner.  Neither  the  story  of  the 
embassy  nor  of  the  revenge  is  related  by  Poly- 
bius,  and  Ihne,  the  German  historian,  inclines  to 
the  modem  view  that  the  story  was  invented  to 
excuse  the  cruelty  of  the  family  of  Regulus 
to  their  prisoners. 

Regulus,  the  star  Alpha  Leonis,  the  bright- 
est in  the  constellation  of  the  Lion. 

Re'gur,  a  dark  superficial  soil  of  India, 
loam  or  clayey,  occurring  chiefly  on  the  table- 
land of  the  Deccan  and  in  Nagpur,  less  fre- 
quently in  Mysore,  and  reappearing  in  southern 
India  in  continuous  sheets  from  6  to  20  feet 
thick.  Although  generally  a  surface  soil,  it  dips 
beneath  recent  alluvium.  It  is  extremely  fer- 
tile, having  produced  heavy  crops  for  many  cen- 
turies without  requiring  manure.  Its  exact  age 
is  undetermined.    The  name  is  native. 

Rehan,  re'an,  Ada  (originally  Crehan), 
American  actress:  b.  Limerick,  Ireland,  22 
April  i860.  She  came  to  this  country  as  a  child 
and  made  her  first  appearance  on  the  stage  at  14 
in  Newark,  N.  J.  She  had  not  at  that  time, 
however,  taken  up  acting  as  a  profession,  but 
continued  her  education  in  Brooklyn  where  her 
parents  lived.  She  appeared  for  two  seasons 
at  Mrs.  John  Drew's  theatre  in  Philadelphia, 
and  later  in  stock  companies  in  Baltimore,  Al- 
bany and  Louisville.  In  1879  she  became  a 
member  of  Augustine  Daly's  stock  company  first 
as  leading  lady  and  afterward  as  star,  where  she 
continued  until  Daly's  death  in  1899.  Here  she 
took  part  in  many  revivals  of  old  comedy,  to- 
gether with  a  fewer  number  of  modern  plays, 
principally  adaptations  from  the  German  made 
by  Daly.  Her  greatest  successes  were  Katharine 
in  'Taming  of  the  Shrew,'  and  Lady  Teazle  in 
*  School  for  Scandal,'  though  she  played  with 
acceptance  Viola,  Portia,  Rosalind,  and  Beatrice, 
Peggy  Shrift  in  'The  Country  Girl,'  and 
Agatha   Posket  in   Pinero's    'The   Magistrate.* 
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Since  1899  she  has  appeared  on  the  stage  only  at 
considertble  inten-als. 

Reich,  rlH,  Jacques,  American  artist:  b. 
in  Hungary  10  Aug.  1852.  He  studied  art  in 
Budapest;  came  to  the  United  States  in  1873; 
continued  his  art  education  in  New  York  and 
Philadelphia;  and  afterward  studied  in  Paris. 
He  returned  to  Philadelphia,  and  became  skilled 
in  pen-and-ink  drawings  and  in  the  etching  of 
portraits  on  copper.  In  1885  he  removed  to  New 
York.  He  drew  the  greater  number  of 
the  pen-portraits  for  Scribner's  'Cyclopaedia  of 
Painters  and  Paintings,'  and  also  for  Apple- 
ton's  'Cyclopaedia  of  American  Biography.'  His 
other  important  work  includes  a  series  of  por- 
traits of  American  and  English  authors  and 
other  prominent  persons,  and  half  life-size  plates 
of  Washington  (after  the  Gilbert  Stuart  un- 
finished painting),  Jefferson  (after  the  painting 
by  Rembrandt),  and  President  Roosevelt 

Reicha,  ri'Ha,  Anton  Joseph,  Austrian 
composer:  b.  Prague,  Austria,  27  Feb.  1770;  d. 
Paris,  France,  28  May  1836.  He  made  a  study 
of  the  violin,  pianoforte,  and  flute,  and  in  1788 
he  entered  the  chapel  of  Maximilian  of  Austria 
as  second  flute.  His  ambition,  however,  was  to 
become  a  composer  and  after  overcoming 
many  difficulties  he  succeeded  in  having  his 
symphonies  and  other  compositions  played  by 
his  uncle's  orchestra  at  the  court  of  the  Elector 
of  Cologne.  Reicha  lived  in  Hamburg  1794-9 
and  there  wrote  his  first  opera,  'Obaldi,  ou  les 
Frangais  en  Egypte,'  but  failed  to  obtain  its 
production  in  Hamburg  or  Paris,  though  several 
of  his  symphonies  were  well  received.  In  iSo2-9 
he  lived  in  Vienna,  where  he  enjoyed  the  patron- 
age of  Maria  Theresa  and  was  intimate  with 
Beethoven,  Haydn,  and  other  great  musicians. 
He  removed  to  Paris  in  1808,  became  professor 
at  the  Conservatoire  in  1818,  was  naturalized  in 
1829,  and  elected  to  the  Institute  in  1835.  He 
was  chiefly  notable  for  his  chamber  music  and 
his  theoretical  work,  though  his  symphonies  and 
overtures  met  with  considerable  success.  His 
operas  were  lacking  in  dramatic  effect,  tliough 
their  music  is  excellent.  He  was  also  author  of 
numerous  theoretical  works,  among  which  may 
be  mentioned:  'Traite  de  Melodic'  (1814); 
<Traite  de  haute  Composition  musicale'  (1818)  ; 
'Art  du  Compositeur  dramatique'   (1833);  etc. 

Reicbardt,  ri'Rart,  Johann  Friedrich,  Ger- 
man composer  and  author:  b.  Ktinigsberg  25 
Nov.  1752;  d.  Giebichenstein  17  June  1814.  He 
studied  in  the  universities  of  Konigsberg  and 
Leipsic;  was  appointed  Kapellmeister  by  Fred- 
erick the  Great,  and  during  his  tenure  of  office 
introduced  Concerts  Spirituels  for  the  perform- 
ance of  novelties  with  analytical  programs.  He 
conducted  Italian  opera  under  Friedrich  Wil- 
helm  II.,  but  his  French  sympathies  brought 
about  his  dismissal  in  1794.  He  was  court  di- 
rector at  Cassel  for  a  short  time  during  the 
incumbency  of  the  king  of  Westphalia.  He  holds 
an  important  place  in  the  history  of  music  from 
the  fact  that  his  Singspiele  are  factors  in  the 
development  of  German  opera,  and  his  Lieder 
are  among  the  earliest  of  their  kind.  He  wrote 
operas,  oratorios,  and  cantatas,  besides  com- 
positions for  orchestra  and  pianoforte,  and  set 
to  music  Biirger's  translation  of  Macbeth, 
Goethe's  Faust,  Egmont,  and  Tasso,  besides 
many  lyrics.    He  edited  musical  periodicals  and 


published  familiar  letters  describing  bis  travels 
('Vertraute  Briefe,'  1810). 

Reichenbacl^  ri'Hen-baH,  Karl,  Bakon  ton, 
German  naturalist:  b.  Stuttgart  12  Feb.  1788; 
d.  Leipsic  19  Jan.  1869.  He  studied  at  Tubin- 
gen, where  he  obtained  the  degree  of  doctor  of 
philosophy,  and  was  denounced  to  the  Napole- 
onic police  and  imprisoned  for  having  organ- 
ized an  association  with  the  fanciful  object  of 
founding  a  German  kingdom  in  the  South 
Seas.  He  visited  the  principal  iron  works  in 
France  and  Germany,  and  established  others  of 
his  own  at  Villingen,  and  the  first  large  Ger- 
man charcoal-burning  establishment  at  Hausach 
in  Baden.  In  1821  he  founded  with  Count  Hugo 
zu  Salm,  a  number  of  industrial  establishments 
in  Moravia,  from  which  he  realized  a  consid- 
erable fortune.  The  king  of  Wiirtemberg 
raised  him  to  the  dignity  of  baron  in  1839.  !•* 
1834  he  published  in  Vienna  'Mittheilungen 
aus  Mahren,'  the  first  geological  monograph  in 
Austria.  He  is  also  credited  with  some  chemi- 
cal discoveries,  in  particular  of  paraffin  and  cre- 
osote. In  the  course  of  his  studies  of  animal 
magnetism  he  believed  he  had  discovered  a  new 
force,  which  he  called  od  and  upon  which  he 
published  several  works,  as  'Odisch-magnetische 
Briefe'  (1852) ;  'Der  sensitive  Mensch  and  sein 
Verhalten  zum  Ode'  (1854).  Od,  he  said,  was 
a  peculiar  power  possessed  by  certain  persons 
of  special  sensitiveness,  which  enabled  them  to 
detect  veins  of  ore,  distinguish  negative  and  • 
positive  magnetic  poles,  start  a  pendulum  with- 
out touching  it,  and  the  like.  He  derived  the 
word  from  the  Latin  vado,  H  go  quickly.* 
Part  of  the  scientific  world  attacked  his  theory, 
but  the  larger  portion  laughed  it  out  of  court; 
and  after  his  death  it  was  quite  forgotten. 
Reichenbach's  latest  _  works  were  'Kohler- 
glaube'  and  'Afterwissenschaft,'  in  reply  to 
Karl  Vogt  (1856)  ;  'Aphorismen  uber  Sensibili- 
tat  und  Od  (1866) ;  'Die  odische  Lobe'  (1867). 

Reicbenbach,  Saxony,  11  miles  southwest 
of  and  in  the  circle  of  Zwickau,  is  a  manufac- 
turing town,  trading  considerably  in  woolen  and 
cotton  goods.  This  is  the  home  of  the  distin- 
guished antiquary,  Bottiger  (q.v.).  Pop.  about 
26,000. 

Reichenberg,  rl'Hen-berg,  Austria,  town  in 
Bohemia ;  on  the  Neisse ;  about  60  miles  in  direct 
line  north-northeast  of  Prague  (q.v.).  It  is  a 
well-built  town  with  several  modem  public 
buildings  artd  a  number  of  historic  edifices  dating 
back  to  the  13th  and  14th  centuries.  It  is  one 
of  the  leading  manufacturing  towns  of  Austria. 
The  chief  manufactures  are  woolen,  cotton,  and 
linen  goods,  carpets,  leather,  shoes,  hats,  gold, 
and  silver  ware,  musical  instruments,  and  fire- 
arms. The  schools  rank  high;  it  has  an  ex- 
cellent industrial  school. 

Reichmann,  riH'man,  Theodor,  German 
opera  singer :  b.  Rostock,  Mecklenburg,  18 
March  1849;  d.  Vienna,  Austria,  23  May  1903. 
He  studied  at  Berlin,  Prague,  and  Milan,  and 
became  widely  known  on  the  German  operatic 
stage  as  a  dramatic  baritone.  In  1882  he  began 
his  engagement  at  the  Vienna  Opera  House,  and 
in  that  year  created  the  part  of  Amfortas  in 
'Parsifal'  at  Baireuth.  He  continued  at  the 
Vienna  Opera  House  with  great  success  until 
1889,  when  he  came  to  New  York  and  made  his 
first    appearance    at    the    Metropolitan    Opera 
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House  in  'The  Flying  Dutchman.'  His  recep- 
tion there  was  most  flattering,  and  his  success 
was  marked  throughout  his  engagements  there 
in  1889-90,  1890-1.  He  possessed  a  remarkabje 
voice ;  and  his  dramatic  impersonation  of  his 
various  roles  made  him  one  of  the  most  famous 
operatic  singers  of  his  day.  He  was  notable  in 
his  presentation  of  the  roles:  William  Tell, 
Wolfram,  Wotan  (in  'Siegfried'),  Nelusko  (in 
'L'Africaine'),  etc. 

Retchsrath,  riHs'rat,  the  representative 
council  of  the  empire  of  Austria.    See  Aiistria. 

Rdchstadt,  riH'stat,  Duke  of  (Nafoleon 
Fban^ois  Chables  Joseph  Bonaparte),  titular 
emperor  of  France :  b.  Paris  20  March  181 1 ;  d. 
Schonbrunn,  Austria,  22  July  1832.  He  was 
son  of  Emperor  Napoleon  I.  (q.v.),  and  from 
his  birth  was  styled  "king  of  Rome."  After  his 
father's  first  abdication  in  1814  he  went  with  his 
mother  to  Vienna.  After  Waterloo,  Napoleon 
proclaimed  him  Napoleon  H.  (22  June  1815). 
He  was  brought  up  at  the  court  of  his  grand- 
father, the  Emperor  Francis,  who  created  him 
Duke  of  Reichstadt  (1818).  His  education  was 
careful,  and  he  was  early  trained  to  the  military 
profession.  After  passing  through  subordinate 
grades  he  was  made  a  lieutenant-colonel  in  June 
183 1,  and  took  command  of  a  battalion  in  the 
Gyulai  regiment  of  Hungarian  infantry,  then 
garrisoned  at  Vienna.  He  was  extremely  at- 
tentive to  his  military  duties,  but  he  had  grown 
very  tall  and  slender,  and  symptoms  of  con- 
sumption had  early  shown  themselves.  His  phy- 
sician advised  a  removal  to  Schonbrunn,  but 
this  proved  unavailing.  The  Duke  is  said  to 
have  possessed  rare  linguistic  powers.  He  was 
made  the  hero  of  'L'Aiglon'  (<The  Eaglet'),  a 
drama  by  Edmond  Rostand  (q.v.).  Upon  the 
accession  of  Napoleon  HI.  (q.v.),  he  was  reck- 
oned among  French  sovereigns  as  Napoleon  II. 
Consult:  Welschinger,  <Le  Roi  de  Rome' 
(1879);  Lacroix,  'Le  Roi  de  Rome'  (1899); 
Wertheimer,  'Der  Herzog  von  Rom'  (1902). 

Reichstag,  riHs'tag,  the  representative  leg- 
islative body  of  the  German  nation  as  a  whole. 
The  Bundesrath  is  of  the  separate  German  states. 
The  president  of  the  Reichstag  is  elected  by  the 
deputies.    See  Germany. 

Reid,  red.  Sir  George,  Scottish  artist:  b. 
Aberdeen,  Scotland,  31  Oct.  1841.  He  studied 
art  in  Edinburgh,  Utrecht,  Paris,  and  The 
Hague,  being  the  pupil  in  turn  of  MoUinger, 
Israels,  and  Yvon.  In  i8gi  he  was  elected  presi- 
dent, in  succession  to  Douglas,  of  the  Royal 
Scottish  Academy.  He  is  widely  known  for  his 
fine  portraits.  He  is  also  distinguished  as  a 
flower  and  landscape  painter  and  is  a  book  illus- 
trator of  no  mean  merit. 

Reid,  George  Agnew,  Canadian  painter: 
b.  near  Wingham,  Ontario,  1861.  At  Paris  he 
was  a  pupil  of  Constant,  Lefebvre,  and  Dagnan- 
Bouveret  and  became  a  constant  exhibitor  at  the 
Salon.  The  World's  Fair  Columbian  medal  was 
awarded  to  his  'The  Foreclosure  of  the  Mort- 
gage' (1893).  He  has  been  successful  in  panel 
decoration  and  the  series  in  the  entrance  hall  of 
the  Municipal  Buildings,  Toronto,  contain  very 
good  examples  of  his  style.  In  1898  he  was 
elected  president  of  the  Ontario  Society  of 
Artists. 


Reid  (Thomas),  Mayne,  British  author  of 
tales  of  adventure :  b.  Ballyroney,  County  Down, 
Ireland,  4  April  1818;  d.  near  Ross,  Hereford- 
shire, England,  22  Oct.  1883.  The  son  of  a  Pres- 
byterian minister  he  was  educated  for  the  minis- 
try, but  love  of  adventure  took  him  to  this  coun- 
try, where  he  engaged  in  various  callings,  and 
traveled  widely  as  hunter  and  trader.  In  1843 
be  was  a  journalist  in  Philadelphia,  but  joined 
the  United  States  army  as  a  volunteer  in  1846 
and  fought  in  the  Mexican  War,  his  experiences 
in  which  furnished  him  with  materials  utilized 
in  several  novels.  He  afterward  went  to  Lon- 
don and  became  well  known  as  a  writer  of 
thrilling  stories,  many  of  them  based  on  his 
American  experiences,  such  as  'The  Rifle  Ran- 
gers' ;  'Scalp  Hunters' ;  'The  War  Trail* ;  'The 
Headless  Horseman' ;  etc.  He  returned  to 
America  in  1867  and  founded  the  'Onward 
Magazine,'  which  was  unsuccessful,  and  in  1870 
went  back  to  England.  Many  of  his  tales  were 
translated  into  French  and  German.  They  were 
all  very  readable  and  healthy  in  tone,  though 
extravagant  in  incident.  Consult  'Memoir'  by 
his  wife  (1890). 

Reid,  Robert,  American  painter:  b.  Stock- 
bridge,  Mass.,  i8(53.  His  work  shows  the  influ- 
ence of  Impressionalism,  but  as  the  pupil  of 
Boulanger  and  Lefebvre  in  Paris,  where  he  be- 
gan his  art  studies,  he  maintains  an  academic 
correctness,  and  insistence  upon  detail  which 
render  his  work  singularly  effective.  His  great 
decorative  piece  in  the  Paris  Exposition  of  1900 
('America  Unveiling  Her  Natural  Strength') 
was  much  admired,  and  like  all  his  productions 
in  this  department  has  extended  his  reputation. 

Reid,  Robert  Gillespie,  a  Newfoundland 
railway  contractor:  b.  Coupar- Angus,  Scotland, 
about  1840.  In  1865  he  went  to  Australia,  where 
he  took  part  in  gold-mining  and  public  works; 
in  1871  came  to  America,  and  later  constructed 
many  important  railways  in  the  United  States 
and  Canada.  The  heaviest  section  of  the  Cana- 
dian Pacific  was  built  by  him ;  and  he  was  promi- 
nent also  in  bridge-work,  constructing^  the  inter- 
national railway  bridge  over  the  Rio  Grande, 
the  international  bridge  across  the  Niagara,  and 
(1886)  the  Lachine  bridge,  traversing  the  Saint 
Lawrence,  three  fourths  of  a  mile  in  length. 
In  1893  he  made  with  the  colony  of  Newfound- 
land a  contract  whereby  he  was  to  build  a  rail- 
way from  Saint  John's  to  Port-au-Basque  to  be 
completed  in  three  years  at  $15,600  per  mile.  For 
the  further  consideration  of  a  _  land-grant  of 
5,000  acres  per  mile  of  construction,  he  was  to 
maintain  and  operate  the  railway  for  10  years. 
He  contracted  with  the  colonial  government  in 
1898  to  operate  all  the  railways  of  the  island  for 
50  years,  maintaining  them  in  a  safe  and  effi- 
cient manner,  on  condition  that  the  railways 
should  become  his  property  at  the  end  of  that 
period.  He  was  to  obtain  also  2,500,000  acres  of 
land-concessions  additional,  and  the  government 
land  telegraph  lines.  On  his  part  he  contracted 
also  to  build  and  operate  seven  steamers  trans- 
porting passengers  and  goods  at  various  points 
in  the  island ;  to  buy  and  operate  the  Saint  John's 
dry-dock ;  to  build  and  operate  an  electric  street- 
railway  in  Saint  John's ;  to  pave  a  specified  por- 
tion of  Saint  John's;  and  to  pay  $1,000,000  within 
one  year  from  the  date  of  the  signing  of  the  con- 
tract. In  fact,  he  became  the  real  owner  of  the 
island,  and  was  popularly  known  as  "Czar"  Reid. 
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Sir  Robert  Bond,  the  Liberal  leader,  protested 
against  the  contract,  and  Reid  was  finally  obliged 
to  transfer  his  property  to  the  Reid  Newfound- 
land Company,  while  adjustment  of  the  contract 
was  made  favorable  to  the  government. 

Reid,  Samuel  Chester,  American  naval 
officer :  b.  Norwich,  Conn.,  25  Aug.  1783 ;  d.  New 
York  28  Jan.  1861.  He  entered  the  United 
States  navy  as  a  midshipman  when  very  young, 
rose  rapidly  in  rank  and  in  the  War  of  1812  com- 
manded the  privateer  General  Armstrong.  He 
repulsed  the  British  attack  in  the  harbor  of 
Fayal,  Azore  Islands,  26  Sept.  1814,  the  enemy 
having  three  vessels  with  2,000  men  to  his  single 
vessel  with  90  men.  During  10  hours'  fighting, 
the  British  lost  300  killed  and  wounded  and  the 
Americans  two  killed  and  seven  wounded.  Reid 
was  subsequently  harbormaster  and  warden  of 
the  port  of  New  York.  He  invented  a  signal 
telegraph,  reorganized  the  pilot-boat  system,  es- 
tablished a  lightship  off  Sandy  Hook,  and  de- 
signed the  present  flag  of  the  United  States, 
first  used  in  1818,  suggesting  the  retention  of 
the  original  13  stripes  and  the  addition  of  a 
star  for  each  new  State. 

Reid,  Thomas,  Scottish  metaphysician:  b. 
Strachan,  Kincardineshire,  26  April  1710; 
■d.  Glasgow  7  Oct.  1796.  He  was  grad- 
uated at  Marischal  College,  Aberdeen,  in 
1726,  and  in  1736  presented  to  the  neigh- 
boring living  of  New  Machar.  It  was 
his  custom  to  preach  the  sermons  of  Tillot- 
■son  and  Evans  rather  than  his  own  composi- 
tions, for  he  was  already  chiefly  absorbed  in 
the  study  of  metaphysics.  In  1748  he  published 
a  paper  in  the  London  'Philosophical  Transac- 
tions,' in  which  he  opposed  the  introduction  of 
mathematical  formulas  into  metaphysical  and 
moral  speculations,  and  particularly  criticized  the 
statement  of  Hutcheson  that  the  benevolence  or 
moral  merit  of  an  agent  is  "proportional  to  a 
fraction  having  the  moment  of  good  for  the 
jiumerator,  and  the  ability  of  the  agent  for  the 
denominator."  He  was  elected  in  1752  professor 
of  philosophy  in  King's  College,  his  department 
comprehending  logic,  ethics,  mathematics,  and 
physics.  His  'Inquiry  into  the  Human  Mind 
on  the  Principles  of  Common  Sense' 
(1764)  aimed  at  the  refutation  of  Hume's  skep- 
tical theory.  Affirming  the  impossibility  of 
proving  the  existence  of  an  external  world  from 
reason,  or  experience,  or  instruction,  or  habit, 
or  any  other  principle  hitherto  known  to  philos- 
ophers, Reid  introduced  the  doctrine  of  an  origi- 
nal instinct  or  "common  sense*  (q.v.)  as  the 
ground  of  the  belief.  In  1764  he  was  trans- 
ferred to  the  University  of  Glasgow  as  successor 
of  Adam  Smith  in  the  chair  of  moral  philosophy. 
His  course  included  metaphysics,  moral  philos- 
ophy, natural  law,  and  political  right.  He  was 
a  member  of  a  philosophical  society  before  which 
he  read  several  essays,  including  an  'Examina- 
tion of  Dr.  Priestley's  Opinion  Concerning  Mat- 
ter and  Mind,*  'Observations  on  the  Utopia  of 
Sir  Thomas  More,'  and  'Physiological  Reflec- 
tions on  Muscular  Motion.'  In  1781  he  with- 
drew from  public  duties  to  devote  himself  ex- 
clusively to  philosophical  studies.  In  1785  he 
published  'Essays  on  the  Intellectual  Powers  of 
Man,'  consisting  of  his  academical  lectures,  and 
in  1788  his  'Essays  on  the  Active  Powers  of 
Man,'  his  last  important  work.  An  edition  of 
his  works  with  notes  and  dissertations  was  pre- 


pared by  Sir  William  Hamilton  (incomplete, 
1846).  Consult:  Ferries,  'Reid  and  the  Philos- 
ophy of  Common  Sense'  (1866). 

Reid,  Sir  Thomas  Wemyss,  English  jour- 
nalist: b.  Newcastle-on-Tyne  1842;  d.  London 
26  Feb.  1905.  He  contributed  frequently  to  Eng- 
lish reviews  and  magazines,  edited  the  Leeds 
< Mercury' (1870-1887),  and  'The  Speaker' from 
i8po  to  1899,  when  he  resigned  and  published: 
'Cabinet  Portraits:  Sketches  of  Leading  States- 
men of  Both  Parties'  (1872);  'Charlotte  Bronte: 
A  Monograph'  (1877);  'The  Land  of  the  Bey> 
(1882):  'Mauleverer's  Millions'  (1885);  'Life 
of  William  Edward  Forster'  (1888);  'Life  of 
Lord  Playfair'  (1890);  'Life  of  W.  E.  Glad- 
stone' (1899);  'William  Black:  a  Biography* 
(1902);  etc. 

Reid,  Whitelaw,  American  journalist:  b. 
Xenia,  Ohio,  27  Oct.  1837.  He  was  graduated 
from  Miami  University  in  1856;  and  began  his 
journalistic  career  as  editor  of  the  Xenia  News, 
in  1858-9.  In  i860  he  became  a  reporter  for  the 
Cincinnati  Gazette,  in  i86i-2  was  war  corre- 
spondent, and  later  Washington  correspondent 
for  the  same  paper,  the  brilliancy  and  accuracy 
of  his  war  reports  attracting  considerable  atten- 
tion among  newspaper  men.  He  was  aide-de- 
camp on  the  staff  of  Gen.  Morris  and  Gen. 
Rosecrans  in  West  Virginia.  In  1863-6  he  was 
librarian  of  the  House  of  Representatives  and 
after  the  war  spent  some  time  on  a  cotton 
plantation  in  Concordia  Parish,  La.  In  1868  he 
joined  the  editorial  staff  of  the  New  York 
Tribune;  in  iSjSg  became  managing  editor;  and 
in  1872  editor-in-chief.  Under  his  management 
the  Tribune  has  come  to  rank  among  the  leading 
papers  of  the  city  in  the  trustworthiness  of  its 
news  reports.  He  twice  declined  an  appoint- 
ment as  minister  to  Germany,  was  minister  to 
France  in  1889-92  and  negotiated  important 
reciprocity  treaties,  and  in  1892  was  the  unsuc- 
cessful Republican  candidate  for  Vice-President. 
He  was  the  special  ambassador  from  the  United 
States  to  Queen  Victoria's  jubilee  in  1897;  was 
a  member  of  the  American-Spanish  peace  com- 
mission in  Paris  in  1898;  and  was  special  am- 
bassador at  the  coronation  of  Edward  VII.  in 
1902.  In  April  1905  he  was  appointed  ambas- 
sador to  the  Court  of  Saint  James,  to  succeed 
Joseph  H.  Choate.  He  has  been  a  regent  of 
the  University  of  New  York  since  1878.  He 
has  written:  '.\fter  the  War,  a  Southern  Tour' 
(1867):  'Ohio  in  the  War'  (1868),  an  important 
contribution  to  the  local  history  of  the  State; 
'Schools  of  Journalism'  (1870);  'The  Scholar 
in  Polities'  (1873):  'Newspaper  Tendencies' 
(1874);  'Town  Hall  Suggestions'  (1881): 
'Two  Speeches  at  the  Queen  s  Jubilee'  (1897); 
'Some  Consequences  of  the  Late  Treaty  of 
Paris'  (1899);  'Our  New  Duties'  (1899); 
'A  Continental  Union'  (1900);  'Our  New 
Interests'  (1900);  and  'Problems  of  Expan- 
sion' (1900). 

Reid,  Sir  William,  Scottish  meteorologist 
and  colonial  governor:  b.  Kinglassie,  Fifeshire, 
1791 ;  d.  London  21  Oct.  1858.  He  was  edu- 
cated at  the  Royal  Academy  at  Woolwich,  and 
in  1809  entered  the  armjr  as  lieutenant  of  engi- 
neers, serving  in  the  Peninsular  campaign  under 
Wellington,  in  America  in  the  War  of  1812,  and 
in  Belgium  in  1815.  He  was  appointed  gov- 
ernor of  Bermuda  in  1838  and  by  his  excellent 
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administration  of  affairs  greatly  improved  the 
■deplorable  agricultural  condition  of  the  island. 
He  opened  a  market  for  their  products  in  New 
York  and  by  these  and  other  efficient  methods 
gained  the  title  of  'the  good  governor."  In 
1&46  he  became  governor  of  the  Windward  Is- 
Jands  and  in  1848  he  returned  to  England  and 
was  appointed  commanding  engineer  at  Wool- 
wich. In  1851  he  was  knighted  and  appointed 
governor  of  Malta,  where  he  remained  until 
1858.  He  was  raised  to  the  rank  of  major- 
general  in  1856.  He  became  interested  in  me- 
teorology in  1831  while  superintending  the  re- 
pair of  injuries  inflicted  by  a  severe  hurricane 
■at  Barbados  and  engaged  in  a  correspondence 
with  William  C.  Redfield  (q.v.)  of  Yale  Col- 
lege. The  correspondence  has  since  been  pre- 
sented to  Yale.  He  was  elected  a  member  of 
the  Royal  Society  in  1839.  His  publications  in- 
•clude:  <An  Attempt  to  Develop  the  Law  of 
Storms  by  Means  of  Facts  Arranged  According 
to  Place  and  Time'  (1838)  ;  and  *The  Progress 
■of  the  Development  of  the  Law  of  Storms' 
(1849). 

Reid,  William  Thomas,  American  educa- 
tor: b.  near  Jacksonville,  111.,  8  Nov.  1843.  He 
served  in  the  Union  army  during  the  Civil  War, 
was  graduated  from  Harvard  in  1868  and  was 
headmaster  of  the  High  School,  Newport,  R.  I., 
1868-71.  He  subsequently  taught  in  the  Boston 
Latin  School,  was  superintendent  of  the  Brook- 
line,  Mass.,  schools  1873-5,  was  principal  of  the 
San  Francisco  Boys'  High  School  1875-81,  and 
president  of  the  University  of  California  1881-5. 
He  founded  the  Belmont  School  for  Boys  at 
Belmont,  Cal.,  the  most  important  college  pre- 
paratory school  on  the  Pacific  coast,  and  is  its 
-present  (1904)  headmaster.  Consuh:  Adams, 
*Some  Famous  American  Schools'   (1903). 

Reighard,  ri'gard,  Jacob  EUswortfa,  Amer- 
ican educator :  b.  Laporte,  Ind.,  2  July  1861.  He 
was  graduated  in  1882  from  the  University  of 
Michigan;  studied  also  at  Freiburg-im-Breisgau ; 
was  assistant  professor  of  zoology  at  the  Uni- 
versity of  Michigan  in  1887-8  and  1890-2;  and 
directed  the  scientific  work  of  the  Michigan 
Fish  Commission  in  1890-4.  In  1898  he  was 
placed  in  charge  of  the  biological  survey  of  the 
Great  Lakes  for  the  United  States  Fish  Com- 
mission. From  1892  he  held  the  chair  of  zoology 
in  the  University  of  Michigan.  He  wrote  *The 
Anatomy  of  the  Cat'  (with  H.  S.  Jennings, 
1901). 

Reign  of  Terror,  a  period  of  the  French 
Revolution,  conspicuous  for  its  horrors  and 
cruelties.  It  is  generally  considered  to  extend 
from  21  Jan.  1793,  the  date  of  the  execution  of 
Louis  XIV.,  to  28  July  1794,  when  Robespierre 
and  other  sanguinary  leaders  were  guillotined. 
Every  day,  during  the  Reign  of  Terror,  victims 
were  hurried,  after  a  mock  trial,  to  the  scaffold, 
and  the  prisons  were  kept  replenished  by  fresh 
captives  from  all  parts  of  France.  When  all 
the  nobility  who  could  be  reached  had  been  cut 
off,  the  middle  and  lower  classes  were  drawn 
upon  for  victims,  and  the  _  terrorists  even  laid 
traps  for  each  other,  in  their  mad  ambition  and 
fear  of  what  the  future  might  be.  At  'ast  a 
successful  co«/>  d'etat  was  secretly  organized, 
-which  resulted  in  the  extermination  of  the  more 
rabid  revolutionists,  and  the  lifting  of  the  awful 
■nightmare  which  had  brooded  for  months  over 
France.    The  Reign  of  Terror  had  its  reaction 


in  the  despotism  of  Napoleon,  and  eventually 
in  the  restoration  of  the  Bourbons. 

Reikiavik,  ri'ke-a-vik,  or  Reykjavik,  rlk'- 
ya'vik  (Dan.  Reikevig),  Iceland,  capital  of 
the  island,  stands  on  the  southwestern  coast  and 
is  an  important  northern  port  from  which  con- 
siderable trade  is  carried  on.  The  climate  is  not 
very  severe  as  generally  supposed.  The  people 
are  unusually  intelligent;  the  chief  institutions 
include  a  public  library,  churches,  schools.  A 
great  fair  is  held  annually. 

Reimarus,  ri-ma'roos,  Hermann  Samuel, 
German  scholar:  b.  Hamburg  22  Dec.  1694;  d. 
there  i  March  1768.  From  about  1714  he  studied 
at  Jena,  and  afterward  lectured  at  Wittenberg. 
He  became  in  1723  rector  at  Wismar,  and  in 
1728  was  appointed  to  the  professorship  of  He- 
brew in  the  Gsrmnasium  of  Hamburg,  which 
he  subsequently  united  with  the  professorship 
of  mathematics.  He  edited  the  works  and 
wrote  the  life  of  his  father-in-law,  'De  Vita  et 
Scriptis  J.  Alb.  Fabrici  Commentarius'  (1737). 
The  edition  of  Dio  Cassius,  begun  by  Fabricius 
and  ended  by  him,  shows  him  as  a  philologist 
in  a  favorable  light.  Among  his  further  publica- 
tions are:  "Die  vornehmsten  Wahrheiten  der 
nattirlichen  Religion'  (1754);  'Betrachtungen 
iiber  die  Kunsttriebe  der  Thiere'  (1762);  and 
*Vemunftlehre>  (1756).  In  the  <WoIfenbuttel- 
sche  Fragmenten  eines  Ungenannten'  (published 
by  Lessing  in  1777-8)  he  made  an  application 
of  the  rules  laid  down  in  the  last-men- 
tioned work  against  the  positive  doctrines  of 
Christianity.  Until  published  by  Lessing  it  was 
known  only  in  manuscript  to  a  few  of  his  most 
intimate  friends.  It  precipitated  the  well-known 
controversy  between  Lessing  and  Pastor  Goeze 
of  Hamburg.    See  Lessing. 

Reims,  remz.     See  Rheims. 

Reinach,  ra-nak,  Joseph,  French  publicist 
and  politician :  b.  Paris  30  Sept.  1856.  He  stud- 
ied law  at  the  University  and  was  admitted 
to  the  bar  in  1877,  in  i88i  became  secretary  to 
Gambetta  and  continued  such  until  the  fall  of 
that  minister.  Having  earlier  devoted  consider- 
able time  to  journalism,  he  returned  to  that  field 
in  1886,  becoming  proprietor  with  Denayrouse 
of  <La  Republique  Frangaise.'  In  1889  he  was 
elected  deputy  by  the  arrondissement  of  Digne, 
and  was  re-elected  in  1893,  but  owing  to  his  at- 
titude of  criticism  of  the  Dreyfus  trial  and  his 
demand  for  a  revision,  he  failed  of  re-election  in 
1898.  He  published  a  number  of  pamphlets  on 
this  celebrated  case.  He  is  also  the  author  of 
<La  Servie  et  la  Montenegro'  (1876)  ;  < Voyage 
en  Orient'  (1879)  ;  *Le  Ministere  Gambetta,  His- 
toire  et  Doctrine'  (1884)  •  < Etudes  de  Literature 
et  d'Histoire'  (1888-9)  ;  'La  Politique  Oppor- 
tuniste'  (J890)  ;  <Petites  Catilinaires'  (1888-9), 
being  his  articles  against  Boulangism  published 
in  'Republique  Frangaise.'  He  edited  'Dis- 
cours  et  Plaidoyers  politiques  de  Gambetta' 
(1881-5),  and  'Depeches  Circulaires,  Decrets, 
Proclamations  et  Discours  de  Gambetta* 
(1870-1). 

Reinach,  Salomon,  French  archjeologist, 
brother  of  Joseph  Reinach  (q.v.)  :  b.  Saint-Ger- 
main-en-Laye  21  April  185&  He  was  educated 
at  the  Lyce  Fontanes  and  the  Ecole  Xormale 
Superieure  and  was  appointed  to  the  Ecole  Fran- 
gaise  d'Athenes.  He  made  a  series  of  excava- 
tions and  investigations  at  Myrina  near  Smyrna 
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m  188&-2  and  in  1886  was  an  attache  at  the 
Museum  of  National  Antiquities  at  Saint-Ger- 
main-en-Laye.  In  1890-2  he  was  assistant  pro- 
fessor of  archaeology  at  the  Ecole  du  Louvre, 
was  associate  curator  of  the  National  Museums 
in  1893  and  in  1896  was  elected  to  the  Academic 
des  Inscriptions  et  Belles-Lettres.  He  has  pub- 
lished: 'Chronique  d'Orient*  (1885-91);  <  De- 
scription raisonne  du  Musee  de  Saint-Germain  > 
(1890);  'Repertoire  de  la  Statuaire  grecque  et 
romaine'  (1897-8) ;  'Guide  illustre  du  Musee 
national  de  Saint-Germain*  (1899);  etc. 

Reinbold,   rin'bolt,   Adelheid.        See  Ber- 

THOLD,  Franz? 

Reindeer,  a  very  distinct  genus  Rangifer,  of 
Cervida,  unique  in  the  possession  of  antlers  by 
both  sexes,  though  those  of  the  female  are  some- 
what smaller.    The  Euro-Asiatic  reindeer  {Ran- 
gifer tarandus),  is  the  only  domesticated  species 
of  the  family.    It  extends  over  the  boreal  regions 
of  the  eastern  hemisphere  between  about  lat.  50° 
and  81°,  and  runs  into  several  well  marked  varie- 
ties.   The  reindeer  formerly  had  a  much  wider 
geographical  range.and  is  probably  the  bos  cervi 
Hgura  described  by  Caesar  as  inhabiting  the  Her- 
cynian  forests.    Its  remains  are  found  associated 
with  hippopotami  in  Pleistocene  formations  still 
farther  south  in  Europe.    The  antlers  are  not 
alike  on  both   sides,  the  great  palmated   brow 
tine  being,  as  a  rule,  developed  on  one  side  only. 
In  the  winter  the  fur  is  long,  grayish  brown 
on  the  body ;  neck,  hind-quarters,  and  belly  white. 
In  summer  the  gray  hair  darkens  into  a  sooty 
brown,  and  the  white  parts  become  gray,  owing 
to  the  shedding  of  the  long  hairs.    To  the  Lap- 
lander the  reindeer  serves  as  a  substitute  for 
the  horse,  the  cow,  the  sheep,  and  the  goat.    It  is 
extensively  employed  as  a  beast  of  draft  and 
carriage,  being  broken  to  draw  sledges,  or  to 
carry  men  or  packages  on  its  back;  the  large 
race  of  Siberia  and  Kamchatka  being  used  espe- 
cially for  the  latter  purpose.    A  full-grown  ani- 
mal can  draw  a  weight  of  300  pounds,  and  travel 
at  the  rate  of  ioo_  miles  a  day,  its  broad  deeply 
cleft  hoofs  fitting  it  admirably  for  traveling  over 
the  broken  snow.    In  winter  the  herds  feed  in 
the  woods  on  the  lichens  which  hang  from  the 
trees,  or  grow  upon  the  ground,  to  secure  which 
the  shovel-like  brow  tine  and  the  hoofs  are  em- 
ployed to  scrape  away  the  snow ;  in  summer  they 
move  to  the  valleys  to  feed  on  the  herbage  and 
shoots,  and  in  autumn  they  seek  the  sea  coast 
in  order  to  escape  the  mosquitoes  and  gad-flies, 
where  they  feed  largely  upon  marine  algse  cast 
upon  the  shore.    So  important  are  these  animals 
to  the  Laplanders  that  they,  with  their  entire 
households,  accompany  them  on  these  annual  mi- 
grations.   In  1891  16  head  of  domestic  reindeer 
were   introduced   into   Alaska   by   Dr.    Sheldon 
Jackson  for  the  benefit  of  the  natives  who  fre- 
quently suffered  for  food,  and  for  purposes  of 
transportation.    The  experiment  proved  so  satis- 
factory that  larger  importations  were  made  in 
subsequent  years  and  the  number  in  Alaska  has 
now  reached  about  10,000.    In  1898  Dr.  Jackson, 
as  agent  of  the  United  States  government,  pro- 
cured a  colony  of  Laplanders  to  train  the  natives 
in   the   care   of   the    reindeer.     The   Esquimos 
are  the  chief  owners  and  their  herds  promise  to 
become  a  material  source  of  wealth.     Whether 
alive  or  dead  every  product  of  the  reindeer  serves 
a  useful  purpose. 


_  By  European  mammalognsts  the  American 
wild  reindeer  or  caribou,  as  they  are  called,  are 
considered  to  be  co-specific  with  R.  tarandus,  but 
American  students  recognize  two  native  species 
with  some  six  or  seven  sub-species.  The  wood- 
land caribou  (/?.  caribou)  inhabits  the  wooded 
parts  of  British  America  and  the  United  States 
border  from  Maine  to  Minnesota.  It  is  larger 
than  most  varieties  of  the  European  reindeer, 
and  both  the  brow  and  bez  tines  of  the  antlers 
are  much  palmated ;  those  of  the  female  are  much 
smaller  and  little  palmated.  It  frequents  marshy- 
regions,  and  feeds  upon  leaves,  grass  and  shoots, 
but  in  some  localities  at  least,  migrates  north- 
ward in  the  winter  in  search  of  tree  lichens 
{Usttea,  etc.)  and  reindeer  moss  {Cladonia 
rangiferina).  The  latter  is  a  valuable  lichen, 
which  grows  in  great  abundance  in  the  north 
of  Europe,  particularly  in  Lapland,  as  well  as  on. 
the  tundras  of  Siberia  and  the  barren  plains  of 
Arctic  America.  It  constitutes  almost  the  sole 
winter  food  of  the  reindeer.  Linnxus  says  it 
grows  so  luxuriously  in  Lapland  that  it  some- 
times reaches  a  foot  in  height.  The  reindeer* 
scratch  it  up  from  under  the  snow  with  their 
feet  and  antlers.  On  this  plant  their  existence, 
as  well  as  that  of  the  Laplanders,  to  whom  they 
are  indispensable,  depends.  Its  nutritive  prop- 
erties depend  chiefly  on  the  gelatinous  and 
starchy  matter  of  which  it  is  largely  composed. 
Its  taste  is  slightly  pungent  and  acrid.  When 
boiled  it  forms  a  jelly  possessing  nutritive  and 
tonic  properties. 

The  Barren  Ground  caribou  (R.  arcticus)  is 
a  smaller  species  with  larger  antlers  which  occu- 
pies the  more  central  and  northern  barren  plains 
of  British  America.  This  species  lives  in  herds 
of  enormous  size,  said  to  rival  even  those  of  the 
bison  of  former  days,  and  migrates  regularly.  In 
the  winter  it  moves  southward  to  the  wooded 
belt  where  it  meets  but  does  not  mix  with  the 
woodland  caribou,  and  in  the  spring  returns  to 
the  shores  of  the  Arctic  Ocean.     See  Caribou. 

Much  interesting  information  concerning  the 
habits  of  reindeer  will  be  found  in  the  narratives 
of  Nordenskjold  and  other  Arctic  travelers.  Be- 
sides these  consult  Caton,  'Antelope  and  Deer  of 
North  America*  (Boston,  1881);  Lydekker, 
'Deer  of  All  Lands*  (London,  1898);  Richard- 
son, 'Fauna  Boreali- Americana'  (London, 
1829)  ;  Jackson,  'Annual  Reports  on  Reindeer  in 
Alaska*  (Bureau  of  Education,  WashingEtoo, 
1892). 

Reindeer  Moss.    See  Reikdeer. 

Reinecke,  rl'nSk-e,  Karl,  German  musi- 
cian :  b.  Altona,  Prussia,  23  June  1824.  He  was 
educated  by  his  father,  a  composer,  and  in  1834 
made  a  successful  concert  tour  as  a  pianist,  later 
becoming  court  pianist  to  the  king  of  Denmark. 
He  was  appointed  a  teacher  in  the  Cologne  Con- 
servatory in  1851,  and  in  i860  was  made  pro- 
fessor of  piano  and  composition  in  the  Leipsic 
Conservatory.  He  has  become  well  known  as  a 
director  and  as  a  pianist  and  for  his  interpreta- 
tions of  Mozart.  His  compositions  number 
nearly  200,  are  characterized  by  great  refinement 
and  have  a  distinctly  classical  and  occasionally 
a  romantic  touch.  They  include:  < Serenade*? 
'Aus  der  Jugendzeit* ;  'Konig  Manfred*  (1867); 
'.■\uf  hohen  Befehl*  (1886);  'Der  Gouvemenc 
von  Tours*  (1891);  etc 
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Reinhart,  rin'hart,  Benjamin  Franklin, 
American  artist:  b.  Waynesburg,  Pa.,  29  Aug. 
1829;  d.  Philadelphia  3  May  1885.  At  15  he 
began  to  study  art,  and  afterward  took  a  three 
jears'  course  at  the  National  Academy,  New 
York.  In  1850  he  went  to  Europe  and  studied  in 
Paris  and  Dusseldorf.  Returning  to  this  coun- 
try, he  settled  in  New  York  in  1868.  His  most 
important  works  are  engravings,  and  include: 
'Cleopatra'  (1865)  ;  'Washington  Receiving  tlie 
News  of  Arnold's  Treason > ;  'After  the  Crucifix- 
ion* (1875);  'Evangeline'  and  'Pocahontas' 
(1877)  ;  'The  Pride  of  the  Village' ;  and  'Cap- 
tain and  the  Governor'  (1884) ;  etc.  To  these 
should  be  added  portraits  of  the  Princess  of 
Wales,  Duchess  of  Newcastle,  Carlyle,  Tennyson, 
Charles  O'Conor,  James  Buchanan,  Gen.  Win- 
field  Scott,  Stephen  A.  Douglas,  and  others. 

Reinhart,  Charles  Stanley,  American  art- 
tist:  b.  Pittsburg.  16  May  1844;  d.  Philadel- 
phia 30  Aug.  1896.  He  went  to  Paris  in  1867 
and  studied  at  the  Atelier  Suisse ;  in  1868  entered 
the  Royal  Academy  in  Munich;  and  in  1870  re- 
turned to  the  United  States.  Besides  noteworthy 
illustrations  for  magazines  in  this  country  and 
in  Europe,  he  produced  works  in  black-and- 
white,  water-color,  and  oil,  many  of  which  were 
exliibited  at  the  National  Academy.  In  1881 
he  again  went  to  Paris  where  he  resided  till 
1891,  and  was  a  regular  exhibitor  at  the  Salon. 
Later  he  became  a  member  of  the  Society  of 
American  Artists,  New  York.  Among  his  works 
in  black-and-white  are  'An  American  Abroad,' 
'A  Little  Swiss  Sojourn,'  and  'Reichstag 
Sketches' ;  in  water-color,  'Gathering  Wood' 
(1877)  ;  <At  the  Ferry'  (1878),  and  'The  Span- 
ish Barber'  (1884)  ;  in  oil,  'The  Old  Life-Boat' 
(1880);  'Washed  Ashore'  (1887);  and  'The 
Rising  Tide'  (1888). 

Reinhart,  Jobann  Christian,  German 
painter:  b.  near  Hof  24  Jan.  1761 ;  d.  Rome  8 
June  1847.  He  began  his  professional  education 
as  a  divinity  student  in  Leipsic  theological  school, 
but  soon  showed  a  very  decided  inclination  for 
art  and  became  a  pupil  of  Oeser.  He  afterward 
attended  the  Academy  of  Dresden.  The  lib- 
erality of  his  patron,  the  Margrave  of  Baireuth. 
enabled  him  to  visit  Rome,  where  he  fixed  his 
residence.  His  compositions  are  rich,  nobly  con- 
ceived, and  full  of  poetic  beauties,  but  his  color- 
ing is  wanting  in  softness  and  warmth.  Of  the 
great  masters  he  most  strongly  resembles  Swane- 
velt  Among  the  most  excellent  paintings  of 
his  later  years  are  those  in  the  Massini  Palace 
at  Rome.  He  was  also  successful  as  an  etcher. 
Consult:  Baisch,  'J.  Ch.  Reinhart  und  seine 
Kreise'  (1882). 

Reinhold,  rin'holt,  Karl  Leonard,  Ger- 
man philosopher:  b.  Vienna  26  Oct.  1758:  d. 
Kiel  10  April  1823.  His  parents  destined  him 
for  the  church,  and  sent  him  to  study  with  the 
Jesuits  in  Vienna.  When  the  order  was  abol- 
ished in  1774  he  entered  the  college  of  the  regu- 
lated priests  of  St.  Paul  (generally  called  Bar- 
nabites),  where  he  became,  at  22,  professor  of 
philosophy.  He  left  Austria  in  1787,  and  the  same 
year  was  appointed  professor  at  Jena,  having 
■written  a  celebrated  vindication  of  the  Ref- 
ormation against  two  chapters  in  Schmidt's 'His- 
tory of  the  Germans.'  In  1794  he  became  pro- 
fessor at  Kiel  and  remained  there  until  his  death. 
Among  his  other  works  are  'Uber  das  Funda- 


ment des  philosophischen  Wissens'  (1791); 
'Grundlegung  einer  Synonymik  fur  den  all- 
gemeinen  Sprachgebrauch  in  den  philosophischen 
Wissenschaften'  (1812).  In  his  philosophy  he 
followed  Kant,  Fichte,  Bardili,  and  Jacobi.  Con- 
sult 'Life'  by  his  son  E.  Reinhold  (1825). 

Reinick,  ri'nik,  Robert,  German  artist  and 
poet :  b.  Dantzic,  Prussia,  22  Feb.  1805 ;  d.  Dres- 
den 7  Feb.  1852.  He  studied  painting  in  Berlin 
under  Begas,  and  at  the  Dusseldorf  Academy, 
and  in  1844  settled  at  Dresden.  He  displayed 
superior  artistic  powers  in  romantic  and  his- 
torical subjects,  and  especially  in\  such  works  as 
show  the  artistic  union  of  brush  and  pen. 
Among  his  more  important  productions  in  art 
are  'Rachel  and  Jacob  at  the  Well' ;  'Well  Near 
Olevano' ;  and  numerous  etchings  contributed  to 
various  publications.  To  Rethel's  'Dance  of 
Death'  he  furnished  the  poetical  text  and  his 
other  writings  include:  'Song-book  for  Artists' 
(1833);  'Song-book  of  a  Painter'  (1837-44); 
'Songs  and  Fables  for  the  Young'  (1844); 
Hebel's  'AUemanic  Poems'  (1851)  which  he 
translated  into  High  German ;  'Collected  Songs' 
(1852);  and  'Book  of  Poetic  Fables  and 
Stories.' 

Reinicke,  ri'nik-e,  Paul  Ren£,  German 
painter  and  designer:  b.  Strenz-Naundorf,  near 
Halle,  i860.  Beginning  his  professional  life  at 
Weimar  in  the  studio  of  A.  Struys,  he  afterward 
became'  a  pupil  of  E.  von  Gebhardt  at  Dussel- 
dorf. In  order  to  extend  still  further  his  art 
experience  he  went  to  Palestine  as  a  pupil  and 
assistant  of  Piglhein,  at  that  time  paintmg  his 
panorama  of  the  'Crucifixion  of  Christ,'  and 
executed  a  considerable  portion  of  that  work. 
While  his  promise  as  a  painter  was  very  evident 
he  abandoned  the  easel  on  returning  to  Munich 
and  became  chief  illustrator  for  the  'Fliegende 
Blatter.'  The  wonderful  skill  he  has  shown  in 
this  department  of  art  is  well  known  and  he 
has  depicted  aristocratic  life  in  park  and  prom- 
enade, ballroom  and  theatre,  with  a  truthfulness 
and  grace,  with  a  suggestive  wealth  of  detail 
and  consummate  finish  of  execution  which  are 
unrivaled.  A  collection  of  his  designs,  under 
the  title  'Spiegelbilder  aus  dem  Leben'  ('Re- 
flections from  Life')  has  appeared  in  helio- 
gravure (1890). 

Reinkens,  rtn'kens,  Joseph  Hubert,  Ger- 
man Old  Catholic  bishop:  b.  Burtscheid,  near 
Aix-la-Chapelle,  Germany,  I  March  1821 ;  d. 
Bonn  5  Jan.  i8g6.  He  was  educated  at  Bonn 
and  Munich,  was  ordained  to  the  Roman  Catho- 
lic priesthood  in  1847,  and  became  professor  at 
Breslau  in  1853.  In  1870  he  protested  against 
the  infallibility  dogma  and  was  suspended  from 
his  clerical  offices  and  in  187a  was  excommuni- 
cated. He  became  one  of  the  leaders  of  the  Old 
Catholic  movement  and  in  1873  he  was  conse- 
crated bishop  of  the  Old  Catholic  Church  with 
his  official  residence  at  Bonn  and  was  recognized 
as  such  by  the  German  government.  He  pub- 
lished: 'Hilarius  von  Poitiers'  (1864);  'Rev- 
olution und  Kirche'  (1876);  'Lessing  iiber 
Toleranz'    (1883)  ;  etc. 

Reinsch,  rinch,  Paul  Samuel,  American 
historian  and  educator :  b.  Milwaukee,  Wis.,  1869. 
He  was  graduated  from  the  University  of  Wis- 
consin in  1892,  from  its  law  department  in  1894 
and  after  studying  abroad,  became  professor  of 
political  science  at  the  University  of  Wisconsin 
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in  1899.  He  is  tlie  author  of:  'The  Common 
Law  in  the  Early  American  Colonies'  (1899); 
<  World  Politics  at  the  End  of  the  19th  Century 
as  Influenced  by  the  Oriental  Situation'  (1900)  ; 
< Colonial  Government'  (1901) ;  'Colonial  Ad- 
ministration'  (1903) ;  etc. 

Reis  Effendi.     See  Effendl 

Reiske,  ris'ke,  Johann  Jakob,  German 
philologist:  b.  Zorbig,  Saxony,  25  Dec.  1716;  d. 
Leipsic  14  Aug.  1774.  He  was  educated  at 
the  University  of  Leipsic  and  devoted  much 
attention  to  the  study  of  the  Semitic  languages, 
particularly  Arabic.  Although  abjectly  poor  he 
journeyed  to  Leyden  where  he  gained  access  to 
the  library  and  continued  his  study  of  Arabic. 
In  1758  he  was  appointed  to  a  rectorship  at  the 
Nikolai  Gymnasium  at  Leipsic,  a  position  he 
occupied  until  his  death,  devoting  himself  to 
Greek  literature  in  regard  to  which  he  became 
an  authority.  His  works  display  a  wide  erudi- 
tion and  he  succeeded  in  attracting  public  atten- 
tion to  the  value  of  Arabic  literature  in  the  world 
of  learning.  He  edited:  'Theocritus'  (1765-6); 
'Maximus  Tyrius'  (1774-5);  'Plutarch'  (12 
vols.  1774-82)  ;  etc. ;  translated  from  the  Arabic 
and  Greek  classics  and  made  the  Latin  transla- 
tion of  Abulfeda's  'Annales  Moslemici'  (1754). 
Most  important  among  his  writings  is  'Animad- 
versiones  in  Graecos  Auctores'  (6  vols.  1757-66). 
Consult:  'Autobiography,'  edited  and  completed 
by  his  wife  (1738);  Morus,  'Vita  Reiskii' 
(1777);  Haupt,  'Opuscula>   (1875-6). 

Reifboks,  or  Reedbucks,  a  genus  (Cervi- 
capra)  of  small  South  African  antelopes,  which 
have  horns  only  on  the  heads  of  the  males,  and 
are  never  found  far  from  water,  affecting  par- 
ticularly marshy  valleys  and  the  reedy  borders 
of  the  larger  rivers.  The  type  is  C.  arundineum. 
Other  species  are  the  roi  rhebok,  nagor  and 
bohor. 

R£jane,  ra-zhan,  Madame,  stage-name  of 
Gabrielle  (Rfeju)  PoREL,  French  actress:  b. 
Paris  6  June  1857.  She  first  appeared  in  1875 
in  'Revue  des  Deux  Mondes'  at  the  Vaudeville. 
She  became  known  for  her  impersonation  in 
melodramatic  parts,  particularly  in  the  title-role 
of  'Madame  Sans  Gene'  (1893),  written  for  her 
by  Sardou.  In  1895  she  toured  in  the  United 
States  with  much  success.  One  of  her  later 
appearances  was  in  'La  Passerelle'  at  the 
Vaudeville. 

Rejected  Addresses,  a  famous  collection 
of  parodies  by  the  brothers  James  and  Horace 
Smith,  which  was  issued  anonymously  in  1812, 
and  met  with  great  success.  They  were  written 
as  a  burlesque  upon  the  many  prominent  and  un- 
successful competitors  for  the  reward  offered 
by  the  management  of  the  Drury  Lane  for  an 
address  to  be  delivered  at  the  opening  of  the  new 
theatre.  Among  the  parodies  the  following  are 
the  work  of  James  Smith:  'The  Baby's  Debut' 
(Wordsworth)  ;  'The  Hampshire  Farmer's  Ad- 
dress' (Cobbett)  ;  'The  Rebuilding'  (Southey)  ; 
'Play-House  Musings'  (Coleridge) ;  'The 
Theatre'  (Crabbe) ;  the  first  stanza  of  'Cui 
Bono*  (Lord  Byron)  ;  the  song  entitled  'Drury 
Lane  Hustings' ;  and  'The  Theatrical  Alarm- 
Bell,'  an  imitation  of  the  Morning  Post;  also 
travesties  on  'Macbeth,'  'George  Barnwell,'  and 
'The  Stranger.'  The  rest  are  by  Horace  Smith. 
The  'Rejected  Addresses'  still  hold  a  high  place 


among  the  best  works  of  their  kind  ever  written, 
and  their  extent  and  variety  exhibit  the  versatil- 
ity of  the  authors. 

Relapsing  Fever,  a  disease  so  called  from, 
the  fact  that  during  apparent  convalescence  a 
relapse  of  all  the  symptoms  occurs ;  and  this  may- 
be repeated  more  than  once.  It  is  also  called 
famine  fever,  because  it  has  occurred  during- 
seasons  of  destitution  since  1739.  Other  names 
for  it  are  seven-day  fever  and  febris  recurrenc. 
It  is  infectious  and  contagious.  The  symptoms- 
do  not  usually  show  themselves  for  three  or  four 
days  after  exposure  to  the  contagion.  They  gen- 
erally begin  m  a  shivering  sensation,  with  bead- 
ache,  and  with  muscular  pains  all  over  the  body, 
but  especially  in  the  limbs;  then  the  pulse  rises,, 
and  the  temperature  increases ;  there  is  also  great 
thirst,  pain  over  the  stomach,  and  retching. 
Sometimes  there  is  intense  hunger,  and  the  pa- 
tient becomes  extremely  prostrated.  On  the  5tb 
or  7th  day  the  symptoms  abate,  and  there  is- 
rapid  amendment  until  about  the  14th -or  15th 
day  from  the  beginning  of  the  symptoms,  when 
a  relapse  occurs.  Three  or  four  days  afterward 
convalescence  again  begins,  and  in  the  majority 
of  cases  it  goes  on  to  complete  restoration  of 
health.  Relapsing  fever  is  not  often  fatal,  the 
death-rate  being  about  two  per  cent  of  those 
attacked.  The  treatment  consists  in  giving  gentle 
laxatives  and  pooling  drinks,  a  light  nutritious 
diet,  and  in  securing  to  the  patient  perfect  quiet- 
ness. Relapsing  fever  is  known  to  be  caused  by 
a  spirillum  (Spirochata  obermeieri),  a  mkro- 
organism  which  Obermeier  of  Berlin  showed 
(1873)  to  he  constantly  present  in  the  blood 
of  those  having  this  disease. 

RelativlQr.  The  relative  is  that  which 
exists  in  and  through  its  relation  to  something 
else,  as  opposed  to  the  absolute,  which  is  in  and 
for  itself.  It  follows,  then,  that  every  finite 
thing  possesses  only  relative  reality;  for  it  is 
determined  in  all  aspects  of  its  existence  by  its 
relation  to  other  things.  Only  what  is  infinite, 
and  so  all-inclusive,  can  be  absolute.  In  the 
psychological  sphere  the  so-called  law  of  rela- 
tivity is  a  statement  of  the  fact  that  every  state 
of  consciousness  is  an  element  in  the  total  com- 
plex of  conscious  life,  and  is  therefore  neces- 
sarily influenced  and  determined  by  its  relation 
to  the  other  elements  with  which  it  is  connected. 
When  applied  to  knowledge  the  law  of  relativity 
emphasizes  the  fact  that  knowledge  is  always 
a  process  in  an  individual  mind,  and  depends 
upon  the  character  of  the  impressions  which 
the  individual  receives  through  his  senses,  upon 
his  past  experience,  and  general  intellectual  char- 
acteristics, as  well  as  upon  the  purpose  and  in- 
terest that  has  led  him  to  acquire  any  particular 
information.  The  arguments  for  the  relativity 
of  all  knowledge,  in  so  far  as  they  have  been 
used  as  a  basis  for  skepticism  (q.v.),  have  been 
answered  by  the  general  line  of  philosophical 
theory  which  points  out  that,  in  spite  of  indi- 
vidual differences  of  view  and  opinion,  science 
presents  us  with  a  large  and  increasing  body  of 
propositions  that  are  accepted  as  objectively 
binding  on  all.  The  progress  of  science  may  be 
described  as  the  sifting  out  of  such  objective 
truths  from  the  conflicting  mass  of  individual 
beliefs  and  opinions.  In  one  sense  it  remains 
true,  however,  that  all  human  knowledge  is 
relative.    For  such  knowledge  must  always  be 
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incomplete,  and   as   incomplete  can  never  ex- 
press final  and  absolute  truth. 

Consult:  Hamilton,  *  Lectures  on  Metaphys- 
ics' ;  Mill,  *An  Examination  of"  Sir  William 
Hamilton's  Philosophy*  (1865);  Green,  *  Pro- 
legomena to  Ethics'  (1883)  ;  Bradley,  'Appear- 
ance and  Reality*  (1893).).  e.  Creichton, 

Professor  Philosophy,  Cornell  University. 

Release,  in  law,  is  the  name  given  to  a 
common  law  conveyance,  in  which  the  word  "re- 
lease* is  the  operative  verb.  A  release  operates 
in  five  modes:  (i)  by  passing  an  estate,  as  when 
a  joint-tenant  or  coparcener  conveys  his  estate  to 
his  co-joint  tenant  or  coparcener ;  (2)  by  trans- 
ferring a  right,  as  when  a  disseissee  (a  person 
who  has  been  unlawfully  dispossessed)  dis- 
charges his  right  to  the  disseissor ;  (3)  by  extin- 
guishment, as  the  lord  releasing  his  seignorial 
rights  to  his  tenant ;  (4)  by  enlarging  a  particu- 
lar estate  into  an  estate  commensurate  with  that 
of  the  person  releasing;  (s)  by  entry  and  feoff- 
ment, as  a  disseissee  releasing  to  one  of  two 
disseissors,  which  is  equivalent  to  entry  on  the 
property  and  enfeoffment  after  putting  an  end 
to  the  disseissin. 

Reliance.  An  American  yacht.  See 
Yachting. 

Relics,  the  mortal  remains  of  departed 
saints;  also,  objects  associated  in  memory  with 
them,  such  as  articles  they  used  in  life  —  clothes, 
vestments,  the  pectoral  cross  or  the  pastoral  staff 
of  a  holy  bishop,  or  the  like:  similar  reminders 
of  the  life  and  deatli  of  Jesus  Christ  are  also 
relics;  and  the  religious  veneration  of  all  such 
relics  when  they  are  duly  authenticated  is  ex- 
pressly approved  by  the  Catholic  Church.  The 
Council  of  Trent  m  Sec.  xxv.  of  its  acts  and 
Decrees  regarding  invocation  of  saints  condemns 
those  who  hold  that  'veneration  and  honor  is  not 
due  to  the  relics  of  saints'* ;  but  all  the  Protestant 
churches  teach  that  veneration  of  relics,  or  relic 
worship,  is  a  sin  of  the  nature  of  idolatry.  In 
favor  of  the  Catholic  doctrine  is  cited  the  teach- 
ing of  the  early  Fathers,  who  find  both  in  the 
Hebrew  scriptures  and  in  the  New  Testament 
the  highest  sanction  for  the  veneration  of  relics, 
for  example,  the  incident  of  the  coming  to  life 
again  of  a  corpse  on  contact  with  the  bones  of 
the  prophet  Eliseus  (Elisha:  2  Kings  xiii.  21)  ; 
and  that  recounted  in  Acts  xix.,  12  (compare 
v.  15),  of  sick  persons  being  healed  with  'hand- 
kerchiefs or  aprons"  that  had  touched  the  living 
body  of  St.  Paul:  "there  is  a  power,"  says  St. 
Cyril  of  Jerusalem  (Calecheses  xviii.)  'latent 
even  in  the  bodies  of  the  just."  And  the  practice 
of  the  faithful  in  the  first  ages  of  the  Church  is 
fully  consonant  with  this  belief  in  the  physical 
and  spiritual  efficacy  of  relics.  The  early  Chris- 
tians were  careful  to  save  the  remains  of  martyrs 
from  desecration.  In  the  year  107  the  bones 
of  St.  Ignatius,  bishop  of  Antioch,  were  gathered 
and  wrapped  in  fine  linen,  to  be  guarded  there- 
after "as  a  priceless  treasure  left  to  the  Holy 
Church."  In  the  year  167  the  faithful  of  Smyrna 
exhumed  the  remains  of  their  bishop,  St.  Poly- 
carp,  who  had  been  burnt  alive  ten  years  before 
under  Marcus  Aurelius,  and  treasured  them  as 
■more  precious  than  costly  stones  and  more  val- 
uable than  gold."  When  St.  Cyprian,  bishop  of 
Carthage,  was  about  to  be  decapitated  (258  a.d.), 
the  Christians  cast  towels  and  napkins  before  him 
that  they  might  be  soaked  in  his  blood.    After 


the  persecutions  were  over,  the  practice  of  ven- 
eration of  sacred  relics  persisted  in  the  Church,, 
as  is  testified  by  the  writings  of  St.  Ambrose,  St. 
Augustine,  St.  Jerome  and  indeed  by  all  the 
Fathers  of  the  4th  and  Sth  centuries.  In  all  ages 
there  have  been  abuses  connected  with  the  prac- 
tice. A  canon  of  the  Fourth  Council  of  Laterati 
in  the  year  1215  forbade  relics  to  be  sold  or  to  be 
exposed  outside  of  their  cases  or  shrines,  and 
prohibited  the  veneration  of  new  relics  till  their 
authenticity  had  been  approved  by  the  pope :  and 
these  laws  are  confirmed  in  decrees  of  the  Coun- 
cil of  Trent 

Relief,  in  old  English  law,  a  fine  or  com- 
position paid  by  the  heir  of  a  tenant,  holding  by- 
knight's  service  or  other  tenure,  to  the  lord 
on  the  death  of  the  ancestor  for  the  privilege 
of  succeeding  to  the  estate,  which  by  strict  feudal 
law  had  lapsed  or  fallen  to  the  lord  on  the  death 
of  the  tenant. 

In  physical  geography,  the  undulations  or- 
surface  elevations  of  a  country. 

In  painting,  the  appearance  of  projection  and 
solidity  in  represented  objects,  so  as  to  cause 
them  to  appear  precisely  as  they  are  found  in. 
nature. 

Relief  Sculpture.     See  Sculpture. 

_  Religion  became  an  object  of  comparative- 
scientific  study  in  the  19th  century.  Hegel 
(1770-1831)  was  the  first  to  combine  in  its  study 
the  historical,  scientific,  and  psychologic  methods,, 
though  unable  from  lack  of  accurate  and  full 
data  to  attain  valid  results.  F.  Max  Muller 
(1823-1901)  applied  the  new  science  of  philology 
to  myths  and  thus  identified  the  Dyaus  Pilar  ot 
Sanskrit  with  the  Zeus  Pater  of  Greek,  the  Ju- 
piter of  Latin,  and  the  Tiu  Fader  of  Teutonic,, 
which  equation  he  declared  the  greatest  histor- 
ical discovery  of  the  19th  century.  He  also 
urged  that  speech  modified  thought,  so  that 
myth  was  partly  a  'disease  of  language."  This 
philological  method  was  complemented  by  the 
anthropological  one,  founded  by  E.  B.  Tylor 
(1832^),  who  seeks  the  sources  of  myth  not 
only  in  speech,  but  in  the  attempt  to  explain 
nature,  in  the  attribution  of  inferred  events  tO' 
legendary  or  historical  persons,  and  in  the  com- 
position of  myths  to  convey  instruction. 
Furthermore  he  seeks  light  on  religion  from, 
the  rites  and  customs  preserved  in  folk-lore. 
Definitions  of  religion  must  be  general 
enough  to  include  its  lowest  and  highest  forms, 
and  usually  seem  inadequate  to  religionists  of 
the  latter  type.  Definitions  vary  mostly  as  the 
animistic  or  naturistic  element  is  made  primary 
whereas  properly  they  are  coordinate.  Animism, 
is  the  worship  primarily  of  deceased  human 
souls,  and  secondarily  of  nature-powers  upon 
the  type  of,  or  in  close  association  with  these. 
Naturism  is  the  worship  of  nature-powers  sim- 
ply as  man  or  animal,  without  analysis  into 
body  and  soul,  achieved  by  personification. 
Thus,  E.  B.  Tylor  defines  religion  as  'belief  in 
spiritual  beings";  and  Albert  Reville,  as  'the 
sentiment  of  a  bond  uniting  the  human  mind  to 
that  mysterious  Mind  whose  domination  of  the 
world  and  of  itself  it  recognizes,  and  to  whom 
it  delights  in  feeling  itself  united."  But  recog- 
nition of  animism  and  naturism  as  coordinate 
sources  of  religion  requires  a  definition  of  this 
type:  Religion  is  the  belief  in  and  worship  of 
supersensuous  and   superhuman   being   (beings 
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or  a  being).  The  term  supersensuoiis  denotes 
both  personified  nature-powers  and  dead  human 
souls,  while  both  possess  superhuman  power. 
Man  must  have  been  the  source,  one  way  or 
other,  of  the  supersensuous,  of  life,  personality, 
soul,  or  spirit;  while  nature's  vast  operations 
supplied  the  notion  of  superhuman  power. 

This  belief  in  and  worship  of  supersensuous 
and  superhuman  being,  that  is,  a  god,  whether 
it  were  tree-god,  storm-god,  or  sole  god,  became, 
when  defined  and  established,  a  creed  and  a  cult, 
the  latter  being  worship  by  offering,  prayer, 
dance,  and  the  like.  Every  religion  must  and 
does  contain  these  two  elements,  for  each  is  im- 
plied in  the  other;  yet  their  ratio  varies  greatly 
in  various  religions.  Thus,  Brahmanism  insists 
mainly  upon  a  round  of  ritual  both  daily  and 
seasonal,  whereas  Protestant  Christianity  cares 
chiefly  for  conformity  to  a  confession  of  faith. 
Cult  and  creed  differ  also  in  their  ratio  of 
change.  Cult  remains  unchanged  for  centuries 
and  even  millenniums ;  whereas  the  creed,  though 
it  may  remain  firmly  attached  to  the  same  cult, 
changes  slowly  under  the  influence  of  men's 
thoughts  in  other  spheres.  Each  lags  behind  the 
current  belief  at  any  given  time,  which  must 
be  learned  from  individual  writers  and  speakers. 

Creed  began  in  the  symbols  and  myths 
wrought  by  imagination,  which  reason  elabo- 
rated into  principles  and  dogmas.  A  natural 
object  becomes  a  symbol  when  associated  with 
a  human  experience,  as  water,  which  has  vari- 
ously symbolized  purity  in  Judaism,  fertility  in 
Hinduism,  and  humility  in  Taoism.  The  appro- 
priateness of  the  last  symbolism  appears  in  that 
water  always  seeks  the  lowest  place.  A  nat- 
ural process  becomes  a  myth  when  so  asso- 
ciated, as  the  course  of  the  sun,  which  has 
formed  the  basis  of  such  divine  histories  as  those 
of  Amaterasu,  Vishnu,  and  Apollo.  The  relig- 
ious products  of  the  imagination  are  as  reliable 
and  instructive  as  are  its  literary  products  in 
metaphor  and  allegory.  These  symbols  and 
myths  deposited  by  naturism  usually  form  the 
earliest  stratum  of  scripture  for  any  given  re- 
ligion ;  then  come  _  the  legends  deposited  by 
animism  especially  in  its  cult  of  heroes;  and 
finally  sober  history  closes  the  record. 

The  relation  between  creed  or  belief  and 
cult  or  worship  is  simple  and  direct.  Belief  in 
the  gods  excites  man  to  a  sense  of  dependence 
upon  them  in  that  he  hopes  for  good  and  fears 
evil  from  them.  But  his  sense  of  freedom 
permits  him  to  secure  the  good  and  avert  the 
evil  by  means  of  worship.  This  was  naively 
rendered  by  offering  to  the  gods  whatever  was 
useful  to  man,  such  as  food  —  both  animal  and 
vegetable,  clothing,  weapons,  and  ornaments. 
The  natural  accompaniments  of  these  gifts  were 
prayer  and  praise,  which  stated  the  grounds  or 
conditions  upon  which  the  gifts  were  made. 
"Give  us  harvest  that  we  may  give  you  cake.* 
Music  and  dancing  were  performed  on  the  same 
principle ;  and,  when  lively,  expressed  joy,  when 
slow,  grief. 

Religion  as  defined  above  is  a  cultural,  that 
is,  an  activity  proper  and  peculiar  to  man,  and 
as  such  takes  equal  rank  with  the  other  culturals, 
industry,  knowledge,  art  —  whether  visual  or 
audible  —  and  morality.  Religion  is  as  proper 
to  man  as  any  of  these,  for  it  springs  from  his 
normal  impulses  of  hope  and  fear  in  presence 
of   the   world    about   him,   whether   nature   or 


human  nature;  and  is  as  peculiar  to  him  as  any 
other  cultural,  for  no  other  mimdane  creature 
exercises  it.  Religion,  therefore,  rests  upon 
the  same  firm  basis  as  the  other  culturals, 
namely,  the  undeniable  and  unalterable  constitu- 
tion of  men  and  of  nature,  in  both  of  which 
the  Infinite  is  ever  present,  though  in  ever 
varying  degree.  Religion  shares  with  other 
culturals  also  the  vicissitudes  and  final  high 
destiny  of  development.  It  began  in  vague  and 
crude  notions  and  practices;  very  generally 
progressed;  and  then  either  suffered  arrest  and 
sometimes  even  regress,  or  under  better  condi- 
tions and  in  spite  of  survival  and  revival  of 
outgrown  traits,  attained  its  present  high, 
though  not  yet  perfected  and  therefore  final 
stage.  The  causes  of  this  development  also  are 
not  different  from  those  for  other  culturals,  and 
may  be  formulated  as  follows : 

(i)  Direct  Causation:  The  predisposing 
cause  of  the  development  of  a  cultural  is  the 
potentiality  (constitutive  norm  or  principle)  of 
mankind,  and  more  particularly  of  a  single  race, 
people,  or  man.  This  is  heredity  with  varia- 
tion. The  exciting  cause  of  the  same  is  expe- 
rienced nature  and  man.  This  is  environment 
From  their  community  in  these  two  causes 
there  arises  an  analogy  between  all  cultural 
processes. 

(2)  Indirect  Causation :  Each  cultural  stands 
in  solidarity  with  each  other,  and  therefore  pro- 
motes its  development  This  is  interaction. 
Whenever  two  or  more  human  groups  of  vari- 
ous heredities  and  environments  meet,  their 
mutual  comparison,  modification,  and  comple- 
mentation promote  development  This  is  inter- 
course. 

(3)  Traits:  Besides  these  laws  of  external 
causation,  there  are  others  of  inner  change. 
These  are  continuity,  synthesis,  differentiation 
with  unification,  and  classification. 

That  religion  is  thus  hereditary  with  man,  or, 
to  speak  more  simply,  that  man  has  a  religious 
nature,  appears  certain  from  the  fact  that  no 
tribe  of  men  has  been  found  without  religion, 
as  is  now  granted  by  ethnologists.  As  God  did 
not  make  man  and  leave  Aristotle  to  make  him 
rational,  so  neither  did  he  leave  Moses  (or 
Kongtze  or  Manu,  or  Zarathustra)  to  make 
him  religious.  After  all  other  causes  of  prog- 
ress have  been  allowed  due  weight,  there  is  a 
residuum  of  effect  which  implies  this  inner 
growth  of  man  as  its  cause.  But  religious 
nature  would  have  remained  mere  potentiality 
forever,  had  not  an  environment  of  nature  and 
fellow-man  excited  it  to  functioning.  This  ac- 
cords with  Leibnitz's  maxim :  "There  is  nothing 
in  mind  that  was  not  previously  in  sense,  except 
the  mind  itself.'  Of  this  environment,  nature 
proved  occasion  for  nature-worship,  and  man 
for  ancestor-worship.  Minor  or  major  deities 
have  been  drawn  from  every  kingdom  of  nature. 
Thus,  the  phallos  and  kteis  were  seen  in  water- 
worn  stones,  while  trees  yielded  the  sakaki,  the 
pipal,  the  oak,  the  peach,  the  birch,  and  the 
mistletoe.  Water,  in  the  shape  of  wells,  springs, 
rivers,  and  seas  has  everywhere  received  wor- 
ship, as  also  has  fire.  The  greatest  gods  have 
taken  their  source  from  sun  and  moon,  wind 
and 'storm,  heaven  and  earth,  the  last  named 
always  being  a  sexual  pair.  Divine  honors  have 
been  rendered  the  serpent,  fox,  monkey,  ox, 
jackal,  and  bear  among  animals.    All  these  ob- 
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jects  could  do  some  things  beyond  human  power, 
and  were  credited  with  personality  in  so  doing. 
Thus  they  became  superhuman,  supersensuous 
beings,  thiat  is,  gods.  To  them  man  turned  in 
his  various  needs,  as  the  sources  of  his  food, 
as  the  causes  of  events,  as  the  vast  or  infinite 
beyond  all  finite,  as  the  incomparably  beautiful, 
or  as  the  guardians  of  right.  The  other  tap- 
root of  religion  was  man-worship,  whether  of 
ancestors,  heroes,  or  even  living  men.  World- 
wide data  indicate  the  following  source  for 
ancestor-worship.  Primitive  man  explained  his 
supposed  temporary  absence  from  the  body  in 
dreams  by  the  action  of  a  separable  self,  double, 
shad^  image,  or  breath,  as  it  was  variously 
conceived.  He  could  then  explain  death  as  the 
permanent  absence  ,of  such  spirit,  and  could  pre- 
sent offerings,  in  return  for  which  the  dead 
person  (supersensuous),  now  become  also  super- 
human, afforded  help  and  protection.  If  the  de- 
ceased had  been  famous  in  war,  invention, 
learning,  or  holiness,  these  offerings  became 
public  concern  and  thus  hero-worship,  as  with 
Jinunu  Tenno  and  Rama.  Such  a  hero  is  some- 
times worshipped  while  yet  alive,  as  were  Qesar, 
Mikado,  and  Chaitanya.  Besides  the  above,  ob- 
jects of  worship  or  creed,  also  the  methods  of 
worship  or  cult  took  their  source  from  nature 
and  man.  Thus,  the  festivals  at  midsummer 
(still  important  in  the  Orient)  and  midwinter 
(New  Year)  were  determined  by  the  sun's  sol- 
stices, as  were  those  at  spring  and  autumn  by 
its  equinoxes;  while  hours  of  worship  were 
sunrise,  noon,  and  sunset.  The  fourteenth  and 
seventh  days  were  successive  divisions  of  the 
moon's  38-day  period,  and  sacred  alike  in 
Judaism  and  Buddhism.  The  birth,  puberty, 
and  death  of  the  individual  called  for  ritual, 
while  the  hero  added  to  these  the  dates  of  his 
victory,  enlightenment,  temptation,  or  the  like. 
Nature  gave  the  earliest  sacred  places,  around 
tree,  well,  etc,  while  offerings  to  earth-gods 
were  buried,  and  those  to  heaven-gods  placed 
on  hill-tops  or  burned  to  ascend  in  flame.  The 
first  sacrificer  was  father  or  chieftain,  and  the 
first  sacrifices  food,  drink,  clothing,  weapons, 
etc  The  remains  of  food  or  drink  were  con- 
sumed by  votaries  in  what  thus  became  a  peace 
offering  or  communion.  The  accompanying 
prayer,  music,  or  dancing  were  equally  based 
on  human  models. 

It  was  combined  heredity  and  environment 
that  imparted  distinctive  characteristics  to  the 
various  religions.  These  are  the  emphasis  on 
the  future  life  by  the  Egyptians ;  the  power  and 
inscrutability  of  the  divine  among  the  Babylon- 
ians; loftiness  and,  later,  ethical  holiness  in 
Jehovah  among  the  Israelites;  the  duty  of  co- 
operation with  Ahura  Mazda  to  improve  the 
world  among  the  Persians;  ascetic  neglect  of 
the  world  among  the  Hindus ;  insistence  on  the 
moral  providence  of  Tien  by  the  Chinese ;  visual- 
ization of  the  divine  in  beautiful  forms  and  en- 
noblement of  it  by  philosophic  reflection  among 
the  Greeks;  and,  finally,  the  control  of  religion 
by  state  needs  and  hierarchical  orders  among 
the  Romans.  Even  entire  races  have  such  char- 
acteristics. Thus,  the  Semites  conceived  their 
gods  to  be  remote,  austere,  and  self-centred, 
whereas  the  Indo-Celts  made  theirs  immanent, 
genial,  and  related  to  man.  The  Mongolians 
approximated  the  Semites.  The  religious  ses- 
theticism  that  arose  in  beautiful  Greece  and  the 
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pessimism  in  sultry  India  show  influence  from 
environment,  but  the  unrivaled  philosophic  at- 
tainments of  these  kindred  Indo-Celtic  peoples 
must  be  attributed  to  heredity. 

First  among  the  indirect  causes  of  religious 
progress  is  interaction  with  other  culturals. 
Thus,  in  industry,  writing  made  scriptures  pos- 
sible. In  knowledge,  philosophy  guided  the 
great  reforms  of  the  6th  century  B.C.,  made  by 
Laotze,  Kongtze,  Gautama,  Buddha,  and  Xeno- 
phanes.  The  Renaissance  was  pre-condition  to  the 
Reformation ;  and  ever  since  science  has  corrected 
and  interpreted  religion,  doing  so  preeminently 
as  the  science  of  religion  or  hierology,  of  which 
this  article  is  an  outline.  Moreover,  there  is  a 
religion  of  science,  inasmuch  as  what  science 
reveals,  religion  construes  as  the  will  of  C>od. 
Fine  art  mightily  aided  religion  when  it  hu- 
manized the  vague  and  crude  nature-gods  by 
means  of  the  idols  and  pictures  made  to  repre- 
sent them,  the  temples  to  house  them,  and  th< 
music,  dance,  and  drama  to  entertain  them. 
What  we  know  as  Greek  statues  were  mostly 
Greek  idols  and  reflected  their  consummate 
beauty  back  upon  their  divine  originals.  Pro- 
gressing literature  and  music  have  likewise  given 
ever  nobler  expression  to  religion,  and  have  thus 
advanced  religion  itself.  Ideals  of  morality  and 
law  have  improved  both  the  creed  and  cult  of 
religion.  Early  gods  sometimes  reflected  the 
current  cruelty  or  lust;  and,  as  morality  im- 
proved, were  either  corrected  into  nobler  types 
as  was  done  with  Zeus,  or  vindicated  by  apology 
as  with  Krishna.  Other  gods  with  better  myth- 
ical implications,  like  Tien,  Agni,  Jahve,  and 
Apollo,  were  gradually  transformed  from  the 
nature  to  the  moral  type  as  their  worshippers 
improved.  In  cult  it  was  morality  that  motived 
the  change  from  ceremonial  to  moral  purity  as 
the  condition  of  approach  to  deity.  Politics 
also  influenced  religion,  because  victory  was 
attributed  to  the  favor  of  the  god,  as  when  Ju- 
piter became  Optimus  _  and  Maximus  over  his 
rivals  among  the  Latin  tribes,  and  when  the 
national  experience  of  Judah  led  it  from  mono- 
latry  to  monotheism. 

Industry,  knowledge,  art,  and  conduct  st.'U 
interact  with  religion,  and,  in  combination  with 
its  own  inherent  growth,  will  decide  the  fate 
of  extant  faiths.  Thus,  all  polytheisms,  such 
as  Shintoism  and  Hinduism,  are  doomed  by  the 
tmitary  conception  of  the  world,  which  is  held 
by  science;  and  Mohammedanism  must  end  or 
mend  before  sculpture  and  painting,  which  it 
now  prohibits,  as  well  as  before  morality,  which 
it  now  violates  by  polygamy.  This  interplay  of 
forces  exemplifies  the  late  laureate's  insight  that 
"God  fulfils  himself  in  many  ways,  lest  one  good 
custom  should  corrupt  the  world." 

The  inner  growth  of  religion,  further  in- 
fluenced by  interaction  with  the  other  culturals 
as  above  explained,  has  developed  an  ever  nobler 
conception  of  God  in  terms  of  personality,  which 
can  differ  from  the  human  only  in  de£:ree  of 
perfection,  amounting,  however,  in  the  case  of 
the  mofiotheistic  God  to  infinity,  (jod  is  now 
apprehended  as  Infinite  Person  or  Absolute 
Spirit,  and  worshipped  because  held  to  possess 
idealized  human  worth  in  each  and  every  sphere 
of  culture.  No  man  has  seen  this  God  at  any 
time.  God  was  revealed  by  himself  and  dis- 
covered by  man  through  the  mediation  of  nature 
and  humanity  aided  by  the  other  culturals.    This 
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process,  however,  affords  no  ground  for  reducing 
the  notion  of  God  to  any  of  these  tcrtns;  as 
when  B.  Spinoza,  the  pantheist,  or  D.  F.  Strauss, 
the  materialist,  would  identify  him  with  nature; 
tT  as  when  Auguste  Comte,  the  positivist, 
vould  identify  him  with  humanity.  Similarly 
loiieion  is  not  devotion  to  science,  as  J.  R. 
Seelcy  claimed;  nor  a  "creation  of  the  spirit" 
b'-  the  same  imagination  that  produces  art,  as 
Albert  Lange  held;  nor,  finally,  is  it  "ethics 
heightened,  enkindled,  lit  up  by  feeling,"  as 
Matthew  Arnold  taught  In  particular  Schleier- 
macher  protested  against  this  last  misconception 
of  God  as  a  travesty  of  him  into  a  universal 
policeman.  God's  function  is  not  limited  to 
being  a  judge,  but  includes  every  noble  activity 
known  to  man.  Religion  is  as  unique  as  are 
the  other  culturals,  none  is  false  and  none  re- 
ducible to  the  other. 

The  other  indirect  cause  of  religious  progress 
is  intercourse  among  various  human  groups 
such  as  tribes,  nations,  or  races.  Comparison 
has  afforded  a  superior  religion  increased  con- 
fidence in  itself,  as  when  Aryans  entered  India. 
Modification  of  a  religion  has  resulted  from  its 
introduction  among  other  people,  as  when  Bud- 
dhism overspread  Asia.  And  complementation 
of  one  religion  has  been  supplied  by  another,  as 
when  Confucianism,  Taoism,  and  Buddhism 
made  a  religious  compound  in  China. 

The  first  trait  or  inner  law  of  development 
is  continuity.  Nature  makes  no  leaps  in  re- 
ligion or  elsewhere,  but  makes  progress  one 
step  at  a  time.  This  law  has  made  it  possible 
to  trace  backward  many  a  creed  or  cult  through 
strange  metamorphoses  to  primitive  notion  or 
rite.  The  law  is  so  inevitable  that  even  so- 
called  founders  of  religion  could  effect  their 
purpose  only  by  reform  of  what  they  found  at 
hand. 

Synthesis  was  first  observed  by  Hegel. 
Whenever  a  thesis  exceeds  moderation,  it  ex- 
cites the  opposition  of  some  antithesis,  with 
which  it  may  finally  coalesce  into  a  synthesis 
«f  some  larger  fact  that  includes  both.  So, 
asceticism  always  tends  to  license,  and  vice 
versa,  while  both  are  sublated  or  taken  up  into 
normality.  This  was  the  consummate  Greek  in- 
sight, mlden  agan,  nothing  too  _  much.  The 
prime  example  of  synthesis  in  religion  is  mo- 
dality, which  results  from  excess,  of  either  one 
of  the  three  mental  functions  in  relation  to  the 
other  two.  Excess  of  volition  produces  the 
modes  of  moralism,  legalism,  or  sacerdotalism; 
excess  of  intellection  produces  the  mode  of 
rationalism;  and  excess  of  emotion  produces  the 
mode  of  eyangelicism,  pietism,  or  mysticism. 
Ethnic  religions  begin  with  legalism  as  thesis, 
react  to  rationalism,  and  synthesize  in  mysticism. 
When  a  universal  religion  begins  at  synthesis 
as  did  Christianity,  or  at  antithesis  as  did  Bud- 
dhism, it  passes  to  the  other  modes  in  due 
course.  The  perfection  of  stable  balance  can  be 
only  approximately  realized  either  by  individual 
or  by  people.  All  extant  religions  contain  all 
three  modes,  and  each  mode  should  tolerate  the 
other. 

Differentiatioti  with  unification  of  quality 
also  marks  religious  progress.  The  stone  im- 
plements of  various  savage  peoples  differ  little, 
and  so  do  their  religions.  But  civilized  peoples 
show  wide  diflferences  in  religions.  These  are 
greatest  where  the  peoples  have  moved  apart. 


as  did  the  Indo-Celtic  nations,  some  eastward 
into  Persia  and  India,  others  westward  into  Eu- 
rope; since  this  isolation  involved  differences 
in  aU  the  causes  of  development  direct  or  in- 
direct. A  less  differentiation  arose  from  the 
same  cause  without  isolation,  as  in  the  case 
of  the  numerous  sects  alike  in  Shintoism,  Hindu- 
ism, Buddhism,  Islamism,  and  Christianity. 
Later  on,  these  divisions  draw  together  into 
associations,  unions,  and  the  like,  to  secure 
greater   efficiency. 

The  various  stages  of  development  afford  the 
best  basis  for  the  classification  of  religions,  and 
hierologists  differ  only  as  to  the  fittest  marks 
of  these  stages.  Probably  the  best  classification 
is  into  tribal,  national,  and  universal.  The  na- 
tional or  moral  religions  extent  are  Shintoism, 
Confucianism,  Taoism,  Hinduism,  Jainism. 
Parseeism,  and  Judaism ;  while  the  universal  or 
redemptive  religions  are  Islamism,  Buddhism, 
and  Christianity.  But  every  like  is  not  the  same, 
and  wide  differences  exist  within  the  bounds 
of  either  class.  Thus,  among  the  universal 
religions,  Islamism  is  sensuous.  Buddhism  is  at 
least  negatively  ascetic,  but  Christianity  recog- 
nizes both  normal  humanity  and  ideal  aspira- 
tions. Again,  Islamism  became  universal  only 
by  force;  Buddhism  holds  exclusive  sway  over 
only  Ceylon,  Burma,  Siam,  and  Nepal,  all 
decadent  nations ;  whereas  Christianity  is  con- 
fessed by  the  great  world-powers.  The  princi- 
ples of  Christianity  are  the  highest  and  its  forces 
consequently  the  greatest  attainable,  but  both 
await  correct  adjustment  to  society  by  advancing 
science,  notably  sociology. 

Finally,  no  hierologist  supposes  that  religion 
will  ever  perish,  for  it  makes  man  at  home  in 
the  world  and  thereby  supplies  his  chief  mental 
need.  The  Lord's  Prayer  expresses  this  central 
truth  with  such  incomparable  purity  and  sim- 
plicity that  it  now  constitutes  at  once  the  best 
creed  and  the  best  cult,  and  seems  assured  of 
universal  acceptance. 

Bibliography. —  Brinton,  <The  Religious 
Sentiment*  (1876) ;  Caird,  'Evolution  of  Re- 
ligion' (1893);  Menzies,  'History  of  Religion' 
(1895);  Miiller,  'Natural  Religion>  (iffip); 
Pfleiderer,  'Philosophy  and  Development  of  Re- 
ligion' (1894);  Spencer,  'Sociology'  (1877): 
Tiele,  'Elements  of  the  Science  of  Religion* 
(1897);  Tylor,  'Primitive  Culture'  (1871). 
Edmund  Buckley, 
University  of  Chicago. 

Religion,  Established,  or  State  Religion. 

that  form  of  religious  belief  and  worship  which 
is  recognized  by  the  government  or  constitution 
of  a  country  as  national,  and  which  enjoys  cer- 
tain privileges  and  is  supported  by  the  public 
treasury.  "The  idea  of  complete  separation  of 
civil  government  and  religious  affairs  is  peculiar 
to  modem  times.  In  the  ages  before  Christianity 
the  administration  of  religious  affairs  was  a  func- 
tion of  the  state  and  the  priesthoods  were  orders 
in  the  state.  After  the  triumph  of  Christianity 
the  relations  between  church  and  state  in  the 
Roman  empire  were  intimate,  and  the  civil  power 
freely  intervened  in  the  government  of  the 
church:  the  prelates  of  the  church,  too,  were 
vested  with  extraordinary  powers  by  the  state. 
Throughout  the  Middle  Ages  the  civil  power 
was  everywhere  in  the  last  resort  the  churches 
armed  right  hand  for  the  enforcement  of  uni- 
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1.  Japane!>e  Temple,  Kyoto.         2.  A  shrine  of  Jizo,  the  patron  Deity  of  women  and  children. 
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formity  in  religion.  For  a  long  time  after  the 
Reformation  the  uniformity  of  religious  belief 
and  ceremonial  was  held  to  be  indispensable: 
in  the  present  age,  though  in  many  countries 
state  churches  exist,  controlled  by  the  public  au- 
thority and  supported  from  the  public  purse,  uni- 
formity is  no  longer  enforced  by  civil  penalties 
and  the  subject  is  permitted  to  reject  the  state 
religion,  to  embrace  another  religion,  or  to  ig- 
nore religion,  though  usually  dissidents  from  the 
religion  of  the  state  suffer  certain  civil  disa- 
bilities. It  is  urged  in  favor  of  the  national  rec- 
ognition of  a  form  of  religion,  that  if  the  ma- 
jority of  a  nation  are  prevented  from  making 
tills  public  recognition  of  it,  as  a  matter  of  pri- 
mary importance  to  the  state's  welfare,  then  they 
are  subjected  to  coercion  by  the  minority;  and 
if  an  established  church  uses  no  sort  of  coer- 
cion, its  being  supported  by  the  state  in  the  face 
of  a  protesting  minority  is  no  greater  violation 
of  equal  rights  than  would  be  its  disestablish- 
ment at  the  behest  of  the  same  minority. 

Religions,  Congress  of.  See  Congress  op 
Religions. 

Religious  Art.  Two  large  subjects  are 
comprised  in  the  expression.  Religious  Art: 
Religion  and  Art  The  union  of  the  two  finds 
a  development  in  practically  all  races,  and  a  not 
too  delayed  one;  for  aspiration  and  sense  of 
beauty  are  almost  instinctive.  _  The  worshipful 
tendency  in  man  which  submits  him  to  some 
more  than  human  power  as  an  object  to  be 
adored,  served  and  propitiated,  ranges  from 
fetishism  through  idolatry,  ancestor  worship, 
polytheism,  or  the  (fivinization  of  man,  and 
abstract  dualism  of  a  controlling  good  and  bad 
spirit,  up  to  the  Christian  cult  of  one  pure 
Supreme  Being.  The  Art  developed  under 
Christianity,  though  generically  included  under 
Religious  Art,  and,  like  its  other  forms,  exhibit- 
ing phases  and  modifications  due  to  race,  en- 
vironment, influence  or  period,  is  apart  from, 
and  superior  to  them  by  reason  of  the  higher 
ideals  which  dominate  it.  There  is,  moreover, 
no  art  which  Christianity  has  not  employed 
with  distinction  in  its  worship,  and  in  the 
variety  and  profusion  of  such  productions  of  a 
religious  character,  not  a  few  may  be  regarded 
as  exemplars  in  their  respective  fields,  especially 
in  architecture  and  painting.  For  this  reason 
Christian  Art  demands  special  consideration, 
and  will  not  be  treated  under  the  present  head. 
See  Painting;  Post-Renaissance  Painting; 
Renaissance  Painting;  Roman  Catacombs. 

"The  first  impulse  to  art  is  much  the  same, 
whenever  or  wherever  it  is  felt  in  a  race,"  says 
Liibke  in  his  'History  of  Art.'  Naturally,  these 
initial  movements  are  of  the  most  primitive 
character.  Among  relics  of  the  Cave  Dwellers 
are  bowls  with  animals  scratched  or  carved  on 
them.  Animal-worship  is  a  rudimentary  stage 
of  Religion.  In  Egypt,  coupled  with  ancestor- 
worship,  it  long  retained  a  hold.  The  art  of 
Egypt  rose  chiefly  out  of  the  latter.  Some  of 
the  earliest  structural  efforts  of  Man  have  sug- 
gestion of  Religion  in  them:  for  instance,  the 
dolmens  and  cromlechs;  the  former,  consisting 
of  a  stone  placed  transversally  upon  perpen- 
dicular ones,  suggests  an  altar  even  more  than 
a  tomb:  the  latter,  of  a  circle,  or  circles  of 
stones  surrounding  a  central  monument.  Archi- 
tecture, sculpture,  painting,  and  music  are  the 


arts  which  have  been  most  drawn  on,  and  with 
the  most  important  aesthetic  results,  for  religion. 
Music,  though  adding  notably  to  the  dignity  and 
exaltation  of  public  religious  services  by  its  sub- 
jugating emotional  appeal,  leaves  no  impressive 
signs  of  its  effectiveness,  like  the  other  arts, 
and  needs  no  further  mention  —  the  more  so,  as 
it  fotmd  nothing  like  due  development  except 
in  the  Christian  Religion. 

The  oldest  monuments,  those  of  Egypt,  are 
architectural,  and  sculpture  and  painting  were, 
as  a  rule,  subsidiary  to  this  art.  Painting  in 
its  full  accomplishment  is  the  latest  of  those 
arts.  Among  the  older  races,  the  Egyptians 
rank  more  prominently  for  the  blending  of  Art 
and  Religion,  both  as  to  antiquity,  development 
and  monumental  survival,  while  the  Hellenic 
Greeks  were  the  most  conspicuous  and  exquisite 
exponents  of  Religious  Art  of  all  the  pagan 
rstces.  Sculpture  became  for  the  first  time  an 
ideal  art  in  Greece.  Sculpture  in  Assyria,  as 
well  as  painting,  was  mainly  for  the  glorifica- 
tion of  the  monarchs.  In  Egypt,  while  religious 
and  monumental,  it  was  singularly  conventional, 
its  stereotyped  figures  showing  scarcely  any 
advance  for  centuries.  This  was  undoubtedly 
due  to  sacerdotal  restraint.  Greece,  which  had 
borrowed  much  in  her  art  from  both  these  coun- 
tries, shook  off  the  narrow  restrictions  which 
fettered  it  in  them,  and  forged  ahead  into  an 
exquisite  independent  style,  distinctively  her 
own.  The  highest  expression  of  it  was  Reli- 
gion: for  the  temples  of  the  gods,  and  statues 
of  the  gods  and  goddesses  themselves,  were 
the  worthiest  objects  of  artistic  emprise. 
True,  the  divinities  that  the  Greek  chisel  drew 
from  the  marble  were  but  ideal  forms  of  human 
beauty  invested  with  suggestion  of  moral  at- 
tributes of  the  loftiest  natural  conception. 

This  Art  blended  with  Religion  reached  its 
acme  in  Greece,  in  the  sth  century  before 
Christ,  the  age  of  Pericles.  The  Persian  wars 
had  swept  away  Oriental  despotism,  and  in 
literature  and  art  the  Golden  Age  was  at  hand. 
Pericles  encouraged  genius  of  every  kind.  *The 
Drama  and  Sculpture  both  elevated  the  Na- 
tional Religion,*  says  Rio,  in  his  'L'Art  Chre- 
tien.' The  School  of  Phidias  selected  as  some 
of  its  most  inspired  themes  the  divinities  of 
the  people  for  whom  they  worked.  Pallas 
Athena,  sprung  from  the  brain  of  Jove,  Goddess 
of_  Intellect,  as  tutelary  divinity  of  Athens,  the 
principal  city  of  Greece,  was  naturally  one  of 
the  most  compelling  inspirations  of  the  sculp- 
tor's art.  Nine  statues  of  her  were  carved  by 
Phidias,  the  master  creator  of  that  splendid  art 
period.  Sophocles,  "great  and  pure  genius," 
took  devotedness,  ennobled  by  the  accomplish- 
ment of  a  great  duty,  as  theme  of  predilection 
for  his  dramas.  The  exalted  scope  of  the 
dramatists  inspired  sculptors  and  architects  with 
their  dignified  and  glowing  conceptions.  The 
severe  but  exquisite  beauty  of  the  chaste 
Athena  was  the  sculptural  embodiment  of  the 
Art  Spirit  of  that  glorious  epoch,  the  ideal  im- 
personation of  contained  strength  and  wisdom; 
just  as  the  chryselephantine  statue  of  Zeus  for 
the  Temple  of  Olympia,  likewise  the_  work  of 
Phidias,  was  crystallization  of  the  national  idea 
of  the  Supreme  God,  a  divinely  human  type  of 
masculine  perfection. 

Venus,  the  goddess  of  a  decadent  age,  was 
unable  to  inspire  the  people  that  worshipped  her 
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with  the  virtues  of  which  they  stood  in  need ; 
beautiful  in  the  sensuous  grace  of  art,  but  with 
the  vivification  of  religious  feeling  evanescent 
Rio,  a  propos  of  the  Athena  of  Phidias,  pro- 
pounds a  fascinating  query:  ^Was  she  not  the 
formula  of'  a  dogma  lost  long  ago  for  the 
people  but  glanced  at  and  put  together  by  Pla- 
tonic philosophy?  The  different  traditions  rela- 
tive to  her  cult  resemble  the  feeble  rays  of  a 
primitive  revelation." 

The  Amazon  of  Greek  art  was  a  transition 
from  Minerva  to  Venus,  and  the  best  exponent 
of  this  transition  in  dramatic  poetry  was 
Euripides,  less  than  Sophocles  or  ^schylus  in 
the  association  of  religion  and  art,  but  who 
exploited  more  than  he  is  commonly  credited 
with  doing  the  religious  side  of  national  tradi- 
tion and  made  war  against  mythological  absurd- 
ities. _  There  were  fifty  Amazons  sculptured, 
life-size,  in  the  porch  of  the  Temple  of  Diana, 
in  Ephesus:  guardians  of  her  whose  favorite 
virtue  was  chastity. 

No  people  ever  reveled  more  in  the  joy  of 
living  than  the  Greeks,  and  the  wine  that 
inebriated  them  was  Beauty  and  Religion.  But 
if  the  gods  were  the  theoretical  object  of  their 
worship,  the  passion  for  Beauty,  which  led  for 
the  first  time  to  the  evolution  of  the  Ideal  in 
Art  was  probably  a  more  constraining  cult 
Deities  peopled  his  land  to  a  Greek.  In  grati- 
tude for  the  exhilaration  which  was  aroused 
within  him  as  the  physical  world  poured  through 
the  portals  of  his  vision,  he  returned  thanks 
to  the  gods  who  ruled  the  earth,  the  sea,  the 
sky,  by  erecting  to  them  temples  in  which  ma- 
terial, mass,  line,  and  proportion  blended  into 
a  dream  of  structural  beauty,  and  by  bodying 
forth  in  marble  the  human  form  with  every 
physical  and  ethical  grace  possible  to  Man,  and 
giving  to  them  names  of  the  gods.  The  aroma 
of  their  superhuman  beauty  has  survived  to  this 
day.  The  Renaissance  caught  something  of  the 
Greek  spirit,  but  not  its  exuberant  vitality  or 
creative  glow.  There  is  a  higher  religious  beauty 
to  the  l^st  paintings  of  the  Christian  artist  to 
one  who  brings  religious  eyes  to  see  them  with, 
but,  barring  the  charm  of  color  and  the  tone 
and  depth  of  its  pigments,  a  religious  Greek 
artist  might  look  upon  the  Sistine  Madonna 
with  more  curiosity  than  reverence,  while  even 
ascetic  eyes  of  the  period  of  the  Renaissance 
must  needs  have  felt  a  touch  of  exaltation 
before  the  Pallas  Athena. 

Egypt  was  antipodal  to  Greece  in  its  religious 
art.  The  mythology  of  the  region  of  the  Nile 
was  a  blend  centuries  old.  The  sombre  shade  of 
death  was  its  characteristic,  as  life  was  that  of 
the  Greeks.  The  Egyptian  temple  was  massive, 
heavy,  and  provocative  of  chastened  feeling. 
Through  the  centuries,  the  type  persisted.  The 
Greek  temple  appealed  more  to  the  spectator 
looking  at  it  from  without  than  to  him  who  be- 
held its  interior,  and  the  severe  Doric  style 
was  succeeded  by  the  greater  omateness  of  the 
Ionic  and  the  Corinthian.  The  Egyptian  tem- 
ple, like  the  Indian,  consisted  of  a  cluster  of 
different  parts  enclosing  a  small  sacred  shrine 
in  which  reposed  the  god.  A  row  of  Sphinxes 
or  ram-headed  Colossi,  all  alike,  and  in  an  atti- 
tude of  repose  which  expressed  reserve  and 
stolid  dignity,  but  little  grace,  led  up  to  the 
entrance:  two  similar  facades  convergent  toward 


the  top  with  a  narrow  gate  between.  This 
entrance  led  to  an  open  court  with  porticoes. 
Beyond  were  other  halls,  leading  to  the  small 
sanctuary,  or  cell,  only  a  few  feet  in  dimension, 
in  whose  gloom  reposed  the  god.  There  were 
no  windows  in  the  temples  and  the  great  wall 
spaces,  as  well  as  the  columns  and  cornice, 
were  covered  with  hieroglyphic  inscription, 
figures  of  gods  and  of  rulers,  painted  in  bright, 
primary  colors.  There  is  no  high  ideal  feeling 
ifi  symbolic  religious  portrayal.  The  gods  are 
distinguished  from  humans  in  the  Egyptian 
paintings  by  different  heads  of  animals  and  by 
the  dress  they  wore.  These  animals  were  hiero- 
glyphic signs  of  their  names.  Thus  Thoth  had 
the  head  of  an  ibis;  Anubis,  that  of  a  dog; 
Hathor,  that  of  a  cow;  the  goddess  of  Neith, 
that  of  a  lioness,  and  so  on.  The  dress  of  the 
gods  resembled  the  short  ancient  undress  of 
women,  and  they  had  a  special  beard,  longer  by 
two  inches  than  that  of  mortals,  and  turned 
up  at  the  end.  They  are  not  living  things  like 
the  Greek  gods,  but  merely  important  symbols. 
The  ancient  mythology  of  Egypt  supposed  gods, 
then  demi-gods,  then  the  mysterious  Manes. 
Ptah  was  the  father  of  the  gods,  and  his  four 
sons,  Ra,  Shu,  Seb  and  Osiris,  represented  re- 
spectively fire,  air,  earth,  and  water.  Isis 
was  the  sister  and  wife  of  Osiris,  and  Horus 
was  their  son.  Anubis  was  also  son  of  Osiris. 
Set,  the  evil  god,  tried  to  destroy  Osiris,  who 
was  protected  by  Horus.  A  symbol  of  Horus, 
a  great  sun-disk  with  widespread  colored  wings, 
was  sculptured  over  the  doors  of  the  temples 
to  drive  away  unclean  spirits. 

Another  note  of  Egyptian  art  is  the  Uraeus, 
a  venomous  Egyptian  serpent  which  always  en- 
circled the  diadem  of  the  Pharaohs,  as  a  symbol 
of  royal  power,  because  of  its  swift  effects  for 
life  or  death.  The  sun-god,  Ra,  conquered  the 
Uraeus  for  his  diadem.  Snakes  were  kept  in 
the  temples.  Plutarch  says  the  snake  was  re- 
vered as  something  sacred  because  of  its  power 
of  gliding  along  without  the  aid  of  any  limbs, 
like  the  stars. 

Different  cities  were  devoted  to  this  or  that 
special  god.  Memphis  was  faithful  to  Ptah. 
Abydos  to  Osiris,  Denderah  to  the  goddess 
Hathor.  From  the  oldest  records,  the  pyramid 
texts,  the  development  of  religion  was  com- 
plete and  remained  practically  the  same  there- 
after, though  there  were  myths  and  much  irre- 
concilable confusion.  The  sun-god,  Ra,  was 
common  to  all  Egypt.  There  was  a  close 
relation  between  kings  and  gods  and  priests. 
The  kings  conciliated  the  gods  by  building  and 
maintaining  temples.  King  Tehuti-mes  III. 
(1533  B.C.)  built  the  temple  to  Osiris  at  Abydos. 
On  an  obelisk  is  an  inscription  *King  Tehuti- 
mes  has  caused  this  monument  to  be  erected  in 
remembrance  of  his  father,  the  god  Herem-Khn 
(that  is,  Helios,  the  Sun)."  Khamnes,  son  of 
Rameses  II..  was  high  priest  of  Ptah  at  Mem- 
phis, and  did  much  to  restore  the  worship  of 
Apis,  the  living  type  of  Ptah-Sakari.  Osiris  at 
intervals  became  incarnate  in  a  bull  with  exotic 
markings.  The  Serapeum  was  the  tomb  of  the 
bulls  thus_  glorified  by  the  indwelling  of  the 
god,  who  if  they  lived  twenty  years,  were  cere- 
moniously slain,  and  their  exuviae  preserved 
and  revered. 

Painting   with   the    Egyptians    was    only    a 


Digitized  by 


Google 


RELIGIOUS  ART 


kind  of  picture-writing,  although  interesting  as 
decoration.  Even  subjects  that  seem  secular 
and  domestic  had  affiliation  with  religion  which 
they  would  lack  in  another  race.  Agriculture 
was  to  be  practised,  for  instance,  in  Elysian 
fields  after  death.  The  colors  employed  were 
black,  green,  red,  yellow,  blue,  brown,  and 
white.  The  colors  employed  for  the  pictured 
gods  were  vivid  red,  green,  yellow,  or  blue. 
Religious,  historical  and  domestic  themes  were 
treated  with  considerable  uniformity.  The  wor- 
ship of  the  dead,  rites  of  burial,  weighing  the 
departed  soul  in  scales,  transportation  of  mum- 
mies in  funeral  barges,  the  king  offering  gifts 
to  the  god,  are  some  of  the  religious  subjects. 
A  painted  chronicle,  that  is  the  note  of  Egyptian 
Art.  Leipsius  calls  the  art  of  Egypt  *a  child: 
a  strictly,  heedfully,  narrowly  brought-up  child.* 
The  child  never  gn"ew  up.  A  network  of  sacer- 
dotal prescription  enmeshed  all  the  monuments 
of  man's  life  and  paralyzed  individuality  and 
originality  in  Art.  Painting  was  not  merely  on 
flat  surfaces.  The  Egyptians  colored  their  bas- 
reliefs,  and  the  designs  incised  deeply  in  the 
stone,  which  are  called  bas-reliefs  en  creux,  or 
hollowed  reliefs.  The  lotos,  or  water-lily  of 
the  Nile,  was  anciently  used  in  religious  rites 
and  figured  in  art  decoration.  It  was  carried 
from  Egypt  to  Assyria  and  has  place  with  the 
fir-cones  and  honeysuckles,  introduced  in  later 
sculpture  in  Nineveh.  In  India,  it  serves  as  a 
Buddhist  symbol,  the  petals  in  the  wheel-like 
form  of  the  flower  typifying  perpetual  cycles  of 
existence. 

The  religious  art  of  Egypt  is  inferior  to 
that  of  Greece  not  only  because  of  its  being 
symbolic,  restricted,  sombre  and  heavy,  but  be- 
cause the  idea  of  divinity  with  the  Egj-ptians, 
in  Art,  at  least,  was  not  anthropomorphic.  Their 
gods  had  animal  heads.  A  god,  therefore,  was 
non-human  and  monstrous  in  this  respect,  just 
as  the  hundred-armed  god  of  the  Buddhists  is 
in  Indian  Art.  Symbolism  does  not  lend  itself 
to  idealism:  hence  its  lack  of  development. 
The  art  of  Greece  and  Egypt,  however,  affords 
the  two  most  significant  examples  of  religious 
art  among  the  nations  of  antiquity.  Roman 
art,  borrowed  from  the  Greek,  and  although  it 
created  no  ideal  forms  in  Art  which  were 
original,  it  produced  sculpture  only  second  to 
Grecian,  either  the  work  of  Greek  artists  after 
the  subjugation  of  Greece  by  the  Romans,  or 
imitation  of  Greek  ideals  by  Roman  sculptors. 
Sculpture  as  an  accessory  to  architecture  and 
in  portraiture  was  carried  to  much  perfection 
under  the  Roman  emperors  who  succeeded  Au- 
gustus. In  the  Arch  of  Titus,  erected  as  a 
memorial  of  the  conquest  of  Jerusalem,  there 
was  represented  a  procession  carrying  away  the 
spoils  of  the  Temple,  including  the  Ark,  and 
the  seven-branched  candlestick.  Although  this 
is  not  religious  art,  for  it  only  commemorates 
an  Imperial  victory,  yet  is  is  mentioned  as  in- 
teresting that  the  two  art  products  of  the  Jews 
which  were  most  sacred  should  thus  be  exhibited 
as  a  note  of  the  triumph  expressed  in  a  monu- 
ment to  the  glory  of  a  pagan  emperor.  Cameo- 
cutting  and  bas-reliefs  on  sarcophagi  were 
artistic  productions  finely  executed,  in  the  de- 
cline of  the  Roman  Empire,  when  the  arts  had 
also  declined. 

In    architecture,    the    Romans    copied    and 


modified  from  Etruscan  buildings  in  their 
earlier  work  and  from  the  Greeks  in  their  later. 
They  brought  the  arch  and  the  vaulted  roof 
to  great  perfection.  The  Corinthian  order, 
which  they  largely  affected,  was  modified,  in 
their  efforts  to  lend  it  fulness  and  strength, 
into  the  Composite  or  Roman  order.  The 
Pantheon  of  Rome,  the  finest  monument  of 
Roman  architecture,  was  built  by  Agrippa  (13 
A.D.).  It  was  one  of  the  grandest  buildings  of 
the  ancient  world.  The  Tomb  of  Hadrian,  the 
Castle  of  San  Angelo  to-day,  surmounted  by  an 
angel,  surpassed  any  sepulchral  monument  of 
its  time. 

The  religious  art  of  the  other  nations  of 
antiquity  was  inferior  to  the  manifestations 
of  it  already  recorded.  There  is  no  sculpture  or 
painting  of  an  early  date  in  Chaldxa  or  Baby- 
lon, though  Chaldxan  traditions  have  been  the 
foundation  of  the  arts  of  western  Asia.  They 
worshipped  heavenly  bodies  and  the  temples  were 
also  observatories.  Phoenician  Art  (q.v.)  is 
a  mixture  of  Assyrian  and  Eg}-pttan.  In 
Assyrian  art  there  are  winged  figures  of  bulls 
with  bearded  human  heads.  _  There  are  no 
traces  of  Median  art  The  religion  of  the  Per- 
sians was  based  on  a  dualism  of  essentially 
moral  character.  The  Kingdom  of  Light  or 
Ormuzd,  Goodness,  is  opposed  to  the  Kingdom 
of  Ahriman  or  Darkness.  In  Persian  art 
(q.v.),  the  King  is  represented  worshipping 
Ormuzd,  the  God  of  Light,  with  Ferouher,  or 
Wisdom,  over  his  head,  as  a  man  with  the 
wings  and  tail  of  a  bird.  The  stone  altars  on 
the  mountain  tops  are  the  chief  monuments  of 
Persian  religious  art,  though  it  was  really  the 
followers  of  Zoroaster  who  venerated  fire  as  a 
symbol  of  the  Deity,  Ormuzd. 

^  Religious  art  in  India  appears  to  have  begun 
with  Asoka,  who  adopted  Buddhism,  and  was 
the  Buddhist  Constantine.  Buddhist  architec- 
ture is  the  oldest  style,  and  it  embraces  monas- 
teries hewn  out  of  the  solid  rock ;  high  memorial 
mounds,  or  Topes;  Pagodas,  detached  buildings 
surrounded  by  a  series  of  walls,  and  Mosques, 
built  by  Mohammedan  conquerors  who  brought 
their  own  style  with  them  and  combined  with  it 
native  ornamentation.  In  the  very  first  period 
Indian  art  attained  a  distinctive  style,  which 
was  employed  in  religious  monuments.  The 
Brahminical  sects  adopted  it  and  later  it  was 
transformed  by  profane  ornamentation.  The 
founder  of  Buddhism,  Gotama  Sakyasinha,  re- 
formed the  old  Hindu  pantheism,  Brahmanism. 
He  is  represented  seated  on  the  sacred  lotos 
which  is  supported  by  the  avatar  of  Sakya,  the 
lion.  There  is  some  similarity  between  the 
Buddhist  temples  and  those  of  Christianity. 
Rows  of  pillars  separate  the  nave  from  the 
aisles,  and  a  small  dagoba,  or  shrine,  rises  at 
the  end  of  the  cave  (the  temples  were  origjnally 
monasteries  cut  from  the  rock)  in  which  is  the 
seated  image  of  Buddha.  This  is  where  the 
altar  would  be  in  a  Christian  church.  The 
Mosques  are  the  most  remarkable  of  all  the 
Indian  buildings. 

Mohammedan  religious  art_  has  peculiar  re- 
strictions and  yet  quite  a  distinct  character. 
'"Images,'*  it  is  said  in  the  Koran,  'are  things 
to  be  held  in  abhorrence.*  Tradition  also 
ascribes  to  Mohammed's  oral  utterances  this 
one:  'Woe  unto  him  who  paints  the  likeness 
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of  a  living  thing :  on  the  Day  of  Judgment  those 
whom  he  has  depicted  will  rise  up  out  of  the 
grave  and  ask  him  for  their  souls.  Then,  verily, 
unable  to  make  the  work  of  his  hands  live, 
will  he  be  consumed  in  everlasting  flames.* 
With  figures  thus  barred,  the  art  of  the  East 
is  mainly  decorative.  All  races  alike  begin  with 
surface  decoration,  whether  wall  painting,  glass 
painting  or  tapestry.  But  the  evolution  of 
Western  art  led  to  the  treatment  of  a  flat  sur- 
face in  a  way  to  remove  the  sense  of  flatness. 
Color  is  only  a  means  in  painting  that  has 
reached  a  developed  state,  but  it  remains  an  end 
in  itself  for  the  East  which  regards  it  as  an 
ornament,  and  the  Oriental  feels  no  need  of 
anything  in  art  that  transcends  ornament.  Arab 
predilection  for  this,  and  the  exclusion  of  animal 
forms,  lead  to  designs  in  which  geometrical 
figures,  vegetable  forms,  and  letters  or  sen- 
tences from  the  Koran  are  the  elements.  With 
sculpture  banned  as  to  its  principal  object,  and 
only  flat  ornament  of  conventional  design,  there 
is  not  much  to  be  said  for  Mohammedan  reli- 
gious art  in  sculpture  and  painting.  The  same 
color  effects  are  found  in  secular  and  in  sacred 
buildings.  In  the  beginning,  Mohammedans 
found  that  Christian  churches  served  well 
enough  for  their  religious  rites.  The  earliest 
mosques  were  built  by  Christian  architects. 
Almost  every  new  style  of  architecture  is  the 
result  of  the  requirements  of  a  new  religion. 
Gradually,  therefore,  the  Arabesque  style  of 
decoration  asserted  itself,  and  the  horseshoe 
arch  originated  in  their  architecture.  This 
novelty  became  and  has  continued  a  distinctive 
feature  of  Mohammedan  Architecture. 

In  a  mosque,  a  portico  surrounds  a  fountain 
for  ablutions:  in  the  southeast  part  is  a  pulpit, 
and  in  the  direction  in  which  Mecca  lies  is  a 
sacred  niche  (Mihrab)  toward  which  the  faith- 
ful must  look  when  they  pray.  Opposite  the 
pulpit  was  a  desk  for  the  Koran.  The  sim- 
plicity of  the  earlier  mosques  gave  way  to  an 
infinite  variety  of  arcaded  courts,  gateways, 
domes  and  minarets,  the  dome  constituting  the 
leading  feature.  The  Moors  introduced  a  ceil- 
ing known  as  the  stalactite,  which  became  as 
distinctive  of  their  architecture  as  the  horse- 
shoe arch.  The  minarets  are  tall  towers  of 
several  stories  from  which  the  muezzin  calls 
the  faithful  to  prayer.  Sometimes  the  outside 
of  a  mosque  is  without  ornament:  but  the  flat 
surfaces  of  the  interior  are  always  profusely 
decorated  in  the  richest  colors. 

Arabian  art  first  acquired  a  distinctive  char- 
acter and  a  settled  style  in  Egypt,  but  Saracenic 
Art  touched  its  highest  beauty  in  Spain.  Every- 
where lavish  color  and  profuse  ornamentation 
remain  its  features.  When  the  Mohammedans 
conquered  Constantinople,  1^3  a.d.,  they  took 
Santa  Sophia  as  their  model  and  thereafter  their 
buildings  are  more  or  less  perfect  copies  of  that 
work  of  Justinian.  The  Mosque  of  Suleiman 
II.,  at  Adrianople,  is  an  exact  copy  in  plan  and 
form,  though  differing  in  detail.  The  Moham- 
medan's chief  thought  was  religion,  and  he  made 
all  the  arts  subservient  to  it.  The  most  beauti- 
ful Persian  and  Turkish  rugs  are  prayer-rugs. 
The  Smyrna  prayer-rugs  have  a  plain  centre, 
green,  blue,  yellow,  ivory,  or  red,  with  the 
prayer  point  supported  by  two  columns,  from 
which  hangs  a  lamp.  Sometimes,  the  pillars 
are  omitted  and  there  is  a  modification  of  the 


Tree  of  Life.  Bokhara  prayer-rugs  have  the 
centre  field  divided  into  four  sections  by  a  large 
cross.  At  the  appointed  hour  for  prayer,  the 
devout  Mohammedan  spreads  his  prayer-rug 
with  the  Mihrab  (niche)  toward  Mecca,  and 
prostrates  himself,  his  head  resting  on  the  rug 
at  the  point,  his  hands  outstretched.  There  are 
small  prayer-rugs  for  the  children,  and  occa- 
sionally rugs  have  two  or  three  niches,  as  if 
intended  for  a  family  rug.  The  most  exquisite 
rugs  are  sent  to  Mecca  as  propitiatory  offerings. 
The  mosque  at  Meshed  is  famous  for  its  gor- 
geous carpets,  whose  soft,  glowing  colors  har- 
monize exquisitely  with  the  iridescent  effects 
of  the  tiled  walls. 

A  reflection  made  by  A.  F.  Rio,  in  the 
introduction  to  his  'I'Art  Chretien,'  is  interest- 
ing as  a  theory  to  account  for  the  note,  so  to 
speak,  of  religious  beliefs  of  the  various  peoples, 
which  flowed  more  or  less  into  productions  of 
their  art.  It  may  serve  as  conclusion  to  this 
article.  He  says:  "There  is  a  point  of  view 
which  dominates  all  the  others  in  the  respective 
doctrines  of  the  peoples  of  antiquity :  that,  namely, 
which  shows  us  the  special  vocation  of  each  race 
in  the  religious  dogma  which  has  determined 
more  particularly  its  intellectual  and  moral  de- 
velopment, and  which  has  been  assigned  it  as 
its  proper  inheritance  from  the  debris  of  primi- 
tive beliefs,  after  the  catastrophe  which  had  as 
a  consequence  the  dispersion  of  the  human 
race.* 

"The  share  that  fell  to  Indians  (East)  was 
the  dogma  of  the  divine  incarnation,  on  which 
they  have  constructed  their  gigantic  epics:  that 
to  the  Phoenicians,  the  mysterious  dogma  of  an 
original  prevarication  which  demanded  incessant 
expiation  through  immolation  of  human  vic- 
tims: that  to  the  Persians,  the  constant  an- 
tagonism between  the  two  Principles  which 
dispute  for  the  empire  of  the  World  and  that 
of  Conscience :  that  to  the  Egyptians,  the  dogma 
of  immortality  in  view  of  the  recompenses  and 
chastisements  after  death:  that  to  the  Greeks, 
the  double  degradation  of  man  through  his  fall, 
that  of  the  body  and  of  the  soul;  as  if  this 
privileged  race  had  heard  distinctly  through  the 
rumbling  of  the  ages  only  these  words  of 
Genesis:  '(]!od  created  man  after  His  own 
image.^  This  race  gave  itself  instinctively  the 
mission  of  rehabilitating  the  human  creature  as 
well  in  his  faculties  as  in  his  form:  in  a  word 
to  introduce  into  the  world  the  notion  of  the 
Ideal.  Another  even  more  privileged  people, 
the  Jews,  had  been  appointed  with  view  to  their 
honor  of  the  True,  as  the  Greeks  were  to  the 
honor  of  the  Beautiful.* 

Sir  W.  M.  Conway  finds  the  art  in  which 
different  peoples  have  excelled  due  to  the  ideal 
they  strive  to  express :  that  of  persistence,  among 
the  Egyptians  resulting  in  architecture;  of  re- 
serve, among  the  Greeks,  in  perfect  sculpture; 
the  Mediaeval  ideal  producing  chivalry,  feudal- 
ism and  Gothic  architecture:  the  Renaissance 
ideal,  study  of  antiquity,  revival  of  learning, 
tendency  toward  despotism  in  government,  and 
the  great  Italian  and  German  schools  of  paint- 
ing. John  J.  a  Beckkt.  Ph.D.. 
Of  'The  Art  Interchange,^  New  York. 

Religious  Education.  Religious  education 
is    a    phrase    (recently   become    technical)    to 
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denote  a  particular  tyi»e  of  education  which 
makes  full  use  of  the  religious  suid  moral  forces 
in  human  development.  The  rise  of  this  new 
«ducational  ideal  is  due  to  a  better  understand- 
ing of  the  processes  of  mental  and  spiritual 
growth,  to  better  methods  in  child  training, 
and  to  better  knowledge  of  the  Bible  as  the 
primary  means  of  religious  and  moral  instruc- 
tion. Historical  and  psychological  study  have 
brought  in  a  new  era  of  thought,  for  they  teach 
us  to  look  at  the  past  not  as  a  flat  picture,  but 
as  one  having  shading  and  perspective.  The 
story  of  the  past  is  a  story  of  development; 
the  race  has  slowly  grown,  stage  by  stage,  from 
the  most  primitive  condition  to  the  present  rela- 
tively high  plane  of  civilization.  Man  has  pro- 
gressed physically,  intellectually,  morally  and 
spiritually  through  the  ages. 

In  this  development  religion  and  morality 
have  been  chief  factors.  Progress  has  been 
largely  accomplished  under  the  guidance  and 
stimulus  of  the  religious  and  moral  instincts 
native  to  mankind.  There  has  been  an  increas- 
ing perception  of  truth,  right  and  goodness, 
an  ever  higher  idea  of  God  has  been  gained, 
and  it  has  become  .recognized  that  the  Bible  is 
a  record  of  this  spiritual  experience  and  growth 
of  men. 

Religion  is  no  longer  conceived  as  a  mys- 
tical and  unrelated  element  in  life,  coming 
and  going  without  any  known  order,  an  inter- 
mittent activity  in  his  world  of  an  absentee  God ; 
instead,  religion  is  that  essential  element  or 
.attribute  of  finite  personality  which  unites  it 
with  the  infinite,  and  promotes  the  development 
•of  the  highest  humanity.  Also  the  Bible  ap- 
pears, not  as  an  epitome  of  all  knowledge,  cast 
down  from  heaven  complete,  to  make  human 
■experience  and  thought  unnecessary,  but  as  a 
helpful  account  of  the  religious  experiences  and 
ideas  of  the  past  as  men  have  progressed  under 
-God's  guidance  and  blessing  toward  the  divine 
ideal. 

One  great  discovery  of  modern  education  is 
that,  since  the  individual  is  an  organic  unit, 
the  true  education  for  him  must  be  an  organic 
unity.  The  whole  man  is  the  subject  of  educa- 
tion; he  does  not  develop  piecemeal,  first  on 
one  side  and  then  on  the  other;  he  does  not 
grow  by  the  attaching  of  one  kind  of  knowledge 
to  him  on  week-days  and  another  kind  on  Sun- 
day. He  develops  by  an  innate  process.  The 
•chief  object  of  education  is  not  to  supply  infor- 
mation, but  to  develop  character  and  social 
•efficiency.  The  distinction  between  instruction 
and  education  is  clarifying:  instruction  is  the 
•act  of  imparting  information,  education  is  the 
process  that  includes  all  means  of  development 
Education  includes  instruction  as  one  of  its  fea- 
tures, but  it  is  a  world-movement  which  makes 
for  the  realization  of  world-ends.  The  clearest 
analogy  for  education  is  drawn  from  plant  life: 
the  acorn  grows  into  the  oak  because  of  its  own 
inherent  vitality  and  destination;  it  is  assisted 
in  this  growth  by  the  soil,  the  rain  and  the 
sunshine.  Similarly  the  child  grows  into  the 
man  because  it  has  the  potency  and  destiny  of 
manhood;  it  is  assisted  in  this  growth  by 
-an  environment  which  if  ideal  contains  all 
those  elements  that  are  most  helpful  to  phys- 
ical, intellectual,  moral  and  spiritual  develop- 
ment 


The  business  of  religious  education  is  to 
create  this  ideal  enyironment  for  every  child,  so 
that  his  growing  personality  may  lack  none  of 
those  things  required  for  perfect  self-realization. 
Religion  cannot  be  thrust  into  the  child  by 
instruction  in  the  -dogrnas,  the  ritual,  or  the 
history  of  ecclesiastical  institutions;  religion  is 
rather  a  force  within  the  child  which  makes 
for  his  highest  development  and  well-being. 
Religious  education  must  therefore  operate  to 
give  this  inner  force  the  best  possible  oppor- 
tunity to  accomplish  its  results.  For  this  reason 
the  best  education  is  religious  education,  that 
is,  an  education  which  recognizes  the  function 
of  religion  in  human  development  and  makes 
due  provision  for  its  contribution.  All  education 
is  essentially  religious,  for  religion  seeks  the 
highest  development  of  men  individually  and 
socially,  and  all  that  contributes  to  this  end  is 
religfious. 

Here  also  morality  finds  its  close  connection 
with  religion.  Our  conduct  toward  ourselves 
and  toward  others  springs  from  our  view  of 
life,  our  sense  of  duty,  our  conception  of  good- 
ness. These  belong  to  human  personality;  they 
arise  within  one.  They  constitute  the  religious 
elements  of  mankind;  they  are  factors  of  our 
development.  Religion  therefore  finds  one  of 
its  chief  ends  and  expressions  in  conduct  Not 
all  ethical  feeling  and  instruction  rest  con- 
sciously or  confessedly  on  this  religious  founda- 
tion ;  but  if  religion  is  what  it  is  here  supposed 
to  be,  religion  does  in  fact  determine  humanity, 
for  the  principles  of  conduct  are  those  which 
grow  out  of  one's  world-view. 

With  regard  to  the  material  which  may  be 
used  for  religious  education,  it  is  now  clearly 
seen  that  the  child  is  not  a  miniature  man, 
capable  in  a  degree  proportionate  to  his  size 
of  all  the  sensations,  emotions  and  ideas  of 
grown  people.  Children  do  not  have  and  can- 
not have  those  theological  ideas,  spiritual 
upheavals,  mental  struggles  and  moral  ex- 
periences which  belong  to  adolescence  and 
maturity.  Therefore  literature  or  material  of 
any  kind  which  describes  or  is  designed 
to  arouse  or  to  inculcate  these  phenomena 
of  adolescent  and  adult  life  is  not  adapted  to 
children,  and  should  not  be  used  in  teaching 
them.  This  means,  for  instance,  that  the  Bible, 
which  largely  records  adult  ideas  and  describes 
adult  experiences,  must  be  wisely  used  with 
children.  Only  such  material  as  is  appropriate 
to  the  several  stages  of  human  growth  should 
be  employed  in  the  religious  training  provided 
for  these  stages.  And  other  material  from 
outside  the  Bible  which  can  be  made  helpful  to 
children  in  their  development  should  also  be 
used  at  suitable  times  and  in  suitable  ways.  It 
is  clear  that  the  Bible,  rightly  interpreted  and 
rightly  used,  will  be  the  most  valuable  literature 
for  religious  education.  This  is  just  because 
the  Bible  gives  a  religious  history  of  that  nation 
in  the  past  which  achieved  the  noblest  religious 
ideas  and  the  highest  relig:ious  experiences.  But 
it  will  also  be  found  that  there  has  been  much 
true  religious  thought  and  experience,  pre-Chris- 
tian, non-Christian  and  Christian,  which  has 
found  record  in  other  literature  than  the  Bible ; 
these  writings,  too,  whether  past  or  present,  will 
be  used  as  they  are  qualified  for  promoting 
religious  education. 
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In  addition,  there  is  the  religious  thought 
and  experience  of  the  present  time,  written  and 
unwritten.  This  means  of  religious  nurture  is 
largely  ignored.  The  great  religious  events, 
activities,  ideas  and  experiences  of  the  past  are 
made  much  of,  while  the  great  religious  events, 
activities,  ideas  and  experiences  of  the  present 
are  regarded  as  without  official  approval,  or 
too  commonplace,  or  too  progressive  to  be 
treated  as  material  for  religious  education.  The 
virtues  of  living  men,  the  heroisms  of  every-day 
life,  the  deep  significance  of  present  events,  the 
value  of  scientific  discoveries,  the  helpfulness 
of  new  truth  and  of  the  re-statements  of  old 
truth,  modem  missionary  movements,  modern 
charities  institutional  and  individual  —  these  and 
other  phenomena  of  religion  and  morality  in 
our  own  day  should  be  wisely  and  faithfully 
used. 

The  reli^ous  education  of  the  present  time 
is  being  given  to  the  rising  generation  by  a 
large  number  of  agencies.  The  common  notion 
that  the  home,  the  church  and  the  Sunday-school 
are  practically  the  only  teachers  of  religion  and 
morality  is  erroneous.  These  are  certainly  the 
primary  agencies,  but  there  are  a|so  the  uni- 
versities, colleges,  and  public  and  private  schools 
of  all  grades;  the  Young  Men's  and  Young 
Women's  Christian  associations ;  the  Young  Peo- 
ple's societies  of  all  sects  and  kinds ;  the  libraries 
which  are  greatly  extending  and  augmenting 
their  effectiveness;  and  the  public  press,  of 
which  the  religious  papers  exercise  some  influ- 
ence upon  a  limited  number  of  readers,  while 
the  daily  press  is  now  one  of  the  greatest  means 
of  spreading  religious  and  moral  ideals. 

Of  general  education  in  America  the  chief 
instrument  is  obviously  the  public  schools.  The 
entire  period  of  development  —  childhood,  youth 
and  adolescence,  from  six  to  eighteen  (or  even 
to  twenty-five)  years  of  age,  is  now  conducted 
by  the  state,  which  undertakes  to  bring  the 
child  into  possession  of  the  general  knowledge, 
skill  and  character  which  are  regarded  as  neces- 
sary to  good  citizenship.  Increasingly  the 
American  people  have  turned  their  children  over 
to  state  education,  expecting  it  to  develop  them 
completely  into  manhood  and  womanhood.  The 
home  and  the  church  contribute  less  than  for- 
merly to  the  education  of  the  whole  rising  gen- 
eration, because  of  the  multiplicity  of  interests 
and  the  pressure  of  business  on  the  modem 
home,  and  because  of  the  obsolete  or  ineffective 
ideas  and  methods  of  many  of  the  churches. 
The  belief  widely  prevails  that  modern  education 
is  complete  without  that  special  religious  train- 
ing and  knowledge  of  the  Bible  which  pre- 
viously were  required.  The  argument  runs  thus : 
the  education  furnished  by  the  state,  under 
the  direction  of  the  ablest  educators,  may  reason- 
ably be  understood  to  embrace  all  those  elements 
of  culture  which  are  essential  to  a  complete 
development  of  the  y6ung;  and  since  the  public 
schools  make  little  or  no  specific  use  of  the 
well-known  means  of  religious  and  moral  in- 
struction, these  should  be  considered  as  no 
longer  necessary  to  a  perfect  education. 

But  the  state  should  enlarge  and  improve 
its  education  in  accordance  with  the  best  peda- 
gogical ideas  to  meet  our  national  needs;  it 
should  include  in  its  aims  and  methods  all  those 
elements  which  are  necessary  to  a  full  develop- 


ment of  men  and  women.  Essential  elements  of 
education  like  religion  and  morality  cannot  con- 
sistently or  wisely  be  left  to  other  institutions 
to  supply  in  toto,  for  two  reasons:  (i)  these 
other  institutions,  such  as  the  family  and  the 
church,  often  fail,  wholly  or  in  part,  to  make 
their  proper  contributions  to  the  growth  of  the 
child;  (2)  no  true  education  is  possible  where 
the  essential  elements  are  given  in  isolation  in- 
stead of  in  correlation. 

Certainly  the  home  should  follow  a.  higher 
ideal  and  should  achieve  a  greater  efficiency; 
parents  should  anew  consecrate  themselves  to 
the  work  of  making  the  home  the  best  possible 
environment  for  the  growing  child,  where  in- 
fluence, instruction  and  stimulus  will  cause  the 
best  that  is  in  the  child  to  appear;  particularly 
the  religion  and  morality  essential  to  the  highest 
development  should  here  enter  into  the  environ- 
ment so  as  to  direct  the  gfrowth  of  the  child. 
The  public  schools  cannot  accomplish  perfect 
results  when  they  must  do  the  work  of  the 
home  in  addition  to  their  own. 

The  church  also  should  set  itself  to  leam  its 
true  function  in  the  present  time,  and  to  dis- 
cover how  it  can  perform  this.  Some  indi- 
viduals and  denominations  of  the  church  have 
made  effort  to  adjust  themselves  to  the  progress 
of  civilization,  to  the  expanding  ideas  of  modem 
thought,  to  the  improved  world-view,  to  the 
change  of  interest  from  speculation  to  actual 
life,  and  from  an  extreme  individualism  to  a 
vastly  better  conception  of  men  as  interrelated 
and  mutually  dependent  upon  one  another  for 
higher  development.  But  generally  the  churches 
have  stood  for  the  ideas,  methods  and  viewpoints 
of  the  past ;  they  have  wished  to  confine  advanc- 
ing civilization  within  the  bounds  of  previous  cen- 
turies; they  have  sought  to  perpetuate  doctrines 
and  practices  which  were  once  expressive  of 
current  thought  and  experience  and  were  there- 
fore useful,  but  which  have  been  superseded 
by  clearer  vision  of  truth,  by  a  better  interpreta- 
tion of  the  Bible,  and  by  changed  ideas  con- 
ceming  the  best  way  of  doing  things.  The 
church  is  indeed  the  great  conservative  force  in 
human  civilization,  and  a  conservative  force  is 
essential.  But  conservatism  should  not  become 
obstructive,  hindering  growth  and  resisting 
progress. 

The  present  movement  for  religrious  education, 
outside  the  practice  of  the  Roman  Catho- 
lic _  Church,  which  has  always  insisted  on 
religious  education,  has  come  out  of  the 
educational  world  rather  than  out  of  the 
church,  because  of  the  inertia  and  narrow- 
ness of  ecclesiasticism.  It  is  inspired  and 
guided  by  men  who  belong  to  the  diurch  and 
represent  its  best  product,  but  whose  life- 
work  has  been  in  the  field  of  education.  Cer- 
tain branches  of  the  church  have  made  much 
of  education;  in  America,  in  former  years,  the 
schools  and  colleges  were  often  church  founda- 
tions, to  train  the  ministry  and  to  spread  in- 
telligence in  the  interest  of  religion.  But  now 
the  public  schools  have  no  relation  to  the 
churches ;  and  many  private  schools  which  were 
formerly  church  schools  have  freed  themselves 
from  ecclesiastical  supervision.  The  educational 
world  has  kept  step  with  progress,  and  from 
it  has  come  the  demand  that  religion  and  moral- 
ity shall  be  restored  to  their  true  place  in  educa? 
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tion.  This  forward  movement  arose  during  the 
19th  century,  gaining  clearness  and  force  as  the 
sciences  of  psychology,  pedagogy  and  history 
advanced,  until  with  the  opening  of  the  20th 
century  the  movement  in  America  reached  such 
a  stage  of  development  that  a  new  era  may  be 
said  to  have  been  inaugurated. 

The  most  conspicuous  evidence  of  this  was 
the  establishment  of  the  Religious  Education 
Association  at  Chicago  in  February  1903,  by 
one  of  the  most  remarkable  conventions  ever 
held  in  the  United  States.  This  representative 
national  organization,  in  its  second  year  only, 
consists  of  some  250  officers  and  2,000  mem- 
bers, including  many  of  the  leaders  in  the 
religious  and  educational  activities  of  our 
day.  The  purpose  of  the  association  is  to 
unite  for  mutual  helpfulness  all  those  who  are 
engaged  in  religious  education  through  what- 
ever agencies  or  means ;  to  improve  the  current 
religious  education  by  thought,  conference  and 
investigation  I  to  promote  such  education  by 
spreading  approved  ideals,  principles  and  meth- 
ods; and  to  increase  the  efficiency  of  all  indi- 
viduals and  agencies  by  unifying,  stimulating  and 
developing  all  those  forces  which  together  can 
secure  to  religion  and  morality  their  true  place 
and  their  proper  influence.  The  association 
simply  gives  expression  to  the  widespread  popu- 
lar demand  that  education  shall  make  use  of 
religion  and  morality  according  to  the  best  light 
that  has  now  been  attained  regarding  these  vital 
elements  of  human  development  See  Parish 
Schools.  • 

Clyde  Weber  Votaw,  B.D.,  Ph.D., 
Assistant  Professor  of  New  Testament  Litera- 
ture in  the  University  of  Chicago,  Editorial 
Secretary  of  the  Religious  Education  Associa- 
tion, Chicago,  III. 

Religious  Liberty,  or  Liberty  of  Con- 
science, is  the  recognition  and  assertion  by 
the  state  or  government  of  the  right  of  every 
man,  in  the  profession  of  opinion  and  in  the  out- 
ward forms  and  requirements  of  religion,  to  do 
or  abstain  from  doing  whatever  his  individual 
conscience  or  sense  of  right  sugg:ests.  Religious 
liberty  is  opposed  to  the  imposition  by  the  state 
of  any  arbitrary  restrictions  upon  forms  of  wor- 
ship or  the  propagation  of  religious  opinions,  or 
to  the  enacting  of  any  binding  forms  of  worship 
or  belief.  The  limit  of  religious  liberty  is  neces- 
sarily the  right  of  the  state  to  maintain  order, 
prevent  excesses,  and  guard  against  encroach- 
ments upon  private  right.  The  principle  of 
religious  liberty  has  come  very  slowly  to  be  un- 
derstood. The  state  of  the  ancient  world  in  re- 
gard to  questions  of  liberty  of  conscience  was 
somewhat  different  from  that  of  the  modem. 
Many  national  religions  did  not  make  universal 
pretensions,  and_  within  their  limits  there  was 
considerable  latitude;  the  worshipper  of  one 
god  did  not  necessarily  impugn  the  authority  of 
another.  Yet  instances  of  intolerance  are  to  be 
found,  as  in  the  case  of  Socrates,  even  in  the 
most  liberal  states.  When  Christianity  appeared 
the  case  was  altered,  and  if  speedily  drew  on  it- 
self a  treatrnent  different  from  that  which  merely 
national  religions  had  received  from  the  rulers 
of  the  world.  Christianity  early  developed 
within  itself  sects  which  did  not  manifest  toward 
each  other  a  very  tolerant  spirit ;  but  it  was  only 


when  the  civil  power  had  been  gained  to  its  side 
that  these  differences  could  assume  the  form  of 
open  repression  and  persecution.  It  was  then 
found  that  the  persecuting  spirit  could  distin' 
guish  a  church  not  less  than  a  secular  govern- 
ment, and,  indeed,  that  from  the  constant  occu- 
pation of  the  former  with  religious  affairs  the 
danger  of  persecution  from  it  was  much  greater 
than  from  the  most  intolerant  civil  government. 
In  the  organization  of  civil  and  ecclesiastical 
government  which  prevailed  from  Constantine 
to  the  Reformation  persecution  was  in  general 
only  limited  by  dissent,  and  universal  submis- 
sion to  the  dominant  church  became  the  condi- 
tion of  religious  peace  throughout  Christendom, 
while  religious  liberty  was  unknown. 

The  contest  of  opinion  begun  at  the  Reforma- 
tion had  the  effect  of  establishing  religious  lib- 
erty, as  far  as  it  at  present  exists,  but  the  prin- 
ciple itself  was  so  far  from  being  understood  and 
accepted  in  its  purity  by  either  party  that  it 
hardly  suggested  itself  even  to  the  most  enlight- 
ened reasoners  of  that  age.  The  contest  be- 
tween the  reformers  and  the  church  was  pri- 
marily one  of  authority;  and  so  great  was  the 
regard  of  the  former  to  the  authority  of  their 
own  confessions,  that  in  Germany  itself  the  com- 
mon dangers  they  encountered  from  the  Ro- 
man Catholics  could  hardly  keep  the  Lutherans 
and  Calvinists  united  during  actual  hostilities. 

In  Great  Britain  even  civil  liberty,  jealously 
maintained,  was  not  understood,  by  the  domi- 
nant party  at  least,  to  import  religious  liberty. 
Active  measures  of  intolerance  were  adopted 
against  Dissenters  in  the  reign  of  Queen  Anne. 
Even  in  the  reign  of  George  III.  conditions  were 
attached  to  the  toleration  of  Dissenting  preach- 
ers. It  was  not  till  the  53d  year  of  this  reign 
that  Unitarians  were  included  within  the  benefits 
of  the  toleration  acts. 

Religious  liberty  was  introduced  in  Prussia 
by  Frederick  the  Great,  but  contravened  by  his 
immediate  successor.  The  state  at  present  in 
Prussia,  without,  perhaps,  actually  dictating  to 
private  individuals,  maintains  a  vigilant  control 
over  ecclesiastical  organization,  the  education  of 
the  clergy,  and  all  public  matters  connected  with 
religion,  which  only  do  not  affect  religious  lib- 
erty if  they  are  strictly  confined  to  state-pro- 
tected churches. 

Joseph  II.  of  Austria  found  his  Protestant 
subjects  sufficiently  advanced  to  be  beyond  the 
need  of  his  control,  and  reserved  such  persecu- 
tion as  he  was  disposed  to  exercise  for  the  Ro- 
man Catholics.  By  his  religious  reforms  he  ex- 
cited a  revolt  among  his  Belgian  subjects,  whidi 
was  only  terminated  under  his  successor.  Reli- 
gious liberty  has  only  been  established  in  Austria 
during  the  present  reign.  Italy  first  enjoyed  the 
same  advantage  under  Victor  Emmanuel  II.  The 
government  of  France,  even  since  the  Revolution, 
has  always  been  of  so  paternal  a  character  that 
it  is  still  somewhat  doubtful  on  what  foundation 
the  liberties  of  Frenchmen  rest  In  Italy  the 
Waldenses  were  emancipated  in  that  year,  1848, 
which  marks  a  new  era  of  religious  progress 
throughout  Europe.  The  constitutions  granted 
at  that  memorable  epoch  guaranteed  the  free 
exercise  of  divine  worship.  Since  1870  the  Free 
Italian  churches  and  many  others  have  sprung 
into  life.  In  Spain  religious  liberty  dates  its 
feeble  beginnings  from  1869.  Concessions  are 
neutralized  by  certain  restrictions,  for  the  con- 
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•stitution  of  1876  limits  the  liberty  of  those  who 
are  not  Roman  Catholics  to  worship  in  private 
houses. 

In  Holland  and  Scandinavia,  even  with 
church  establishments,  perfect  religious  equality 
is  enjoyed.  And  by  the  treaty  of  Berlin,  1878, 
the  sultan's  government  was  forced  to  this  posi- 
tion, that  in  no  part  of  the  Ottoman  empire  shall 
difference  of  religion  be  alleged  against  any  per- 
son as  a  ground  for  exclusion  or  incapacity  as 
regards  the  discharge  of  civil  and  political 
rights,  admission  to  the  public  employments, 
functions,  and  honors,  or  the  exercise  of  the 
various  professions  and  industries.  The  out- 
rageous persecutions  which  have  fallen  on  the 
Armenians  in  contravention  of  this  treaty,  and 
which  the  powers  of  Europe  failed  to  prevent 
and  punish,  arc  among  the  burning  shames  of  a 
century  which  won  many  victories  for  the  right 
of  rights. 

The  area  of  toleration  has  been  enlarged  by 
the  official  action  of  China  in  granting  to  the 
different  European  nations  the  right  of  sending 
Christian  missionaries,  not  only  to  the  port  cities, 
but  to  the  interior  of  that  vast  empire.  The  Chi- 
nese government  has  given  repeated  assurance  of 
its  belief  that  the  doctrines  of  Christianity  and 
the  practice  of  them  were  for  good.  The  fanat- 
ical uprising  of  those  who  hate  all  foreign  influ- 
ences will  not  permanently  diminish  the  area  of 
religious  liberty  in  the  Far  East. 

America  is  the  great  home  not  so  much  of 
toleration  as  of  true  liberty.  In  the  United  States 
the  government  has  no  authority  to  interfere 
with  religion.  The  fullest  liberty  is  possible  only 
where  the  church  and  state  are  separate.  From 
the  beginning  of  our  organized  national  life  this 
separation  has  prevailed  and  been  the  fundamen- 
tal law  and  practice  of  our  country.  Here  the 
Jews  have  had  freedom  and  have  been  treated 
with  a  friendliness  never  elsewhere  shown  to 
them.  America  is  the  standing  reply  to  those 
who  believe  that  religion  needs  the  support  and 
guidance  of  the  state.  Christian  progress  in  our 
country  has  been  more  rapid  than  the  progress 
of  the  population,  and  it  is  as  true  to-day  as 
when  De  Tocqueville  wrote  that  "there  is  no 
country  in  the  whole  world  in  which  the  Chris- 
tian religion  retains  a  greater  influence  over  the 
souls  of  men  than  in  America." 

Probably  in  no  other  country  than  America 
could  such  a  Congress  of  Religions  have  been 
held  as  that  which  was  the  crowning  feature  of 
the  Columbian  World's  Fair  at  Chicago.  By  that 
remarkable  gathering  the  bonds  of  brotherhood 
and  of  true  toleration  were  enlarged.  Roman 
Catholics  and  Protestants  for  the  first  time  sat 
together  in  a  great  assembly  for  17  days  in  the 
spirit  of  fraternity  and  kindliness.  The  repre- 
sentatives of  the  great  non-Christian  faiths  were 
treated  with  perfect  courtesy,  and  illustrated  the 
spirit  of  courtesy  themselves.  Many  Christians 
learned  a  new  lesson,  following  the  teachings  of 
Sir  Monier  Williams,  not  to  shut  their  eyes  to 
any  truth  or  virtue  which  may  be  found  in  the 
non-Christian  characters  and  non-Christian  writ- 
ings. 

From  this  review  it  appears  that  toleration 
has  been  slowly  advancing  since  the  Reforma- 
tion, and  that  its  recent  progress  has  been  ex- 
tensive. Even  in  the  most  advanced  countries, 
however,  the  state  of  public  opinion  on  this  sub- 
ject is  still  far  from  being  satisfactory.    Liberty 


is  correlative  with  responsibility,  and  as  on 
philosophical  grounds  a  man  cannot  be  held  re- 
sponsible further  than  he  is  free,  so  in  practical 
affairs  no  man  can  competently  discharge  his  re- 
sponsibilities who  is  denied  freedom  of  action. 
Religion  primarily  concerns  the  conscience, 
which  is  the  seat  of  human  liberty,  if  that  lib- 
erty exists  anywhere.  The  value  of  religious 
observances  depends  upon  their  being  the  expres- 
sion of  religious  thoughts  and  opinions.  To  com- 
pel a  man  who  holds  certain  opinions  to  observe 
certain  practices  corresponding  with  them  is  to 
deprive  him  of  the  opportunity  of  giving  free 
and  natural  expression  to  his  opinions.  If  this  is 
done  in  religion  he  is  deprived  of  the  natural 
outlet  for  his  feelings  of  reverence  and  devotion. 
The  spontaneity  necessary  to  the  discharge  of 
his  avowed  responsibilities  does  not  exist,  and 
his  religious  life  is  thwarted  and  deadened.  Thus 
compulsion  in  religion  is  injurious  not  only  to 
those  who  resist,  but  still  more  to  those  who 
acquiesce ;  and  freedom  is  indispensable,  as  much 
for  the  protection  of  those  who  are'  in  the  right 
as  for  those  who,  in  the  view  of  authority,  are 
in  the  wrong.  The  religion  which  is  imposed  by 
authority  is  the  religion  of  the  rulers  and  not  of 
the  ruled.  Consult:  Johnston, '  Religious  Liberty 
in  Maryland  and  Rhode  Island.  > 

Religious  Orders.     See  Orders,  Religious. 

Religious  Sects.  From  the  earliest  days  of 
the  world's  history  man  has  been  more  or  lese 
a  religious  creature.  Almost  invariably  he  has 
had  a  god,  or  several  of  them,  to  whom  he  looked 
for  protection.  At  times  these  gods  have  been 
crude  fetishes  of  whittled  wood  or  roughly 
hewn  stone;  at  times  they  have  assumed  the 
form  of  animals  or  reptiles,  or  have  appeared 
as  cruel  monsters  eager  for  the  life-blood  of 
those  who  reverenced  them.  But,  however  they 
may  have  come,  man  has  worshipped  them, 
because  religion,  as  represented  in  the  worship  of 
a  supernatural  power,  is  interwoven  with  the 
entire  fabric  of  human  nature.  The  religious 
*sect,*  however,  is  of  more  recent  origin,  for 
while  primitive  man  could  worship  his  crude 
fetishes  blindly,  it  was  necessary  that  he  should 
learn  to  think  before  he  could  attempt  to  dis- 
tinguish between  the  various  attributes  of  the 
Infinite,  that  from  them  he  might  construct 
those  well-marked  divisions  of  faith,  or  creed, 
which  are  such  an  inevitable  result  of  the  vary- 
ing phases  of  human  thought.  To-day  the  term 
"sect*  is  applied  to  those  bodies  of  men  who 
have  announced  their  decisions  to  follow  the 
opinions  or  doctrines  of  some  philosophical  or 
theological  teacher.  Of  course,  to  the  Roman 
Catholic  all  religious  bodies  that  are  not  actually 
in  afiiliation  with  her  communion  are  classed 
as  sectarian,  but  such  a  definition  is  not  the 
general  one,  the  word  "sect"  being  used  to 
differentiate  separate  organizations  rather  than 
to  call  attention  to  comparatively  inconsequential 
differences  of  opinion.  Thus,  for  example,  the 
High  and  Low  Church  factions  in  the  Church  of 
England,  or,  in  this  country,  the  Protestant 
Episcopal  Church,  are  not  regarded  as  separate 
sects  but  as  parties,  or  schools,  within  the  same 
communion ;  whereas  the  various  bodies  of  Bap- 
tists in  America  are  denominated  as  |'sects,* 
not  so  much  because  of  their  differences  in  doc- 
trinal matters,  which  in  some  instances  are  ■ 
slight,  but  for  the  reason  that  they  are  under 


Digitized  by 


Google 


RELIGIOUS  SECTS 


separate  church  government  While  there  were 
sects  among  the  ancient  Jews  and  Greeks  the 
coming  of  Christianity,  with  its  wide  field  for 
speculation,  opened  the  way  for  a  more  general 
promulgation  of  individual  opinion,  and  the 
following  list  of  the  most  important  organiza- 
tions of  this  and  other  days  indicates  that  there 
has  been  no  lack  of  teachers  and  prophets  to 
preach  new  gospels  to  those  who  would  hear: 

Abecedarians. —  A  sect  of  German  Anabaptists,  led 
by  Nicholas  Stork,  a  weaver,  who  opposed  the  simplest 
lorms  of  education,  even  the  learning  of  the  A  B  C's, 
on  the  ground  that  it  prevented  divine  illumination  and 
hindered  spiritual  sanctilication.     Extinct. 

Abelttes. —  An  African  sect  which  opp'osed  procrea- 
tion on  the  ground  that  it  was  a  perpetuation  of  sin. 
Extinct. 

Abrahamilet. —  An  obscure  Bohemian  sect  of  deists. 
Its  members  rejected  all  distinctively  Christian  doctrine, 
with  the  exception  of  the  Lord's  Prayer,  which  they 
used,  adopting  the  tenets  of  the  religion  of  Abraham  as 
contained  in  the  Decalogue.     Extinct. 

Abyssinian  Church. —  That  branch  of  the  Christian 
Church  that  has  been  established  in  Abyssinia  for 
many  centuries.  It  is  in  agreement  with  the  Coptic 
Churclr  concerning  its  ritual  and  practice,  but  differs 
from  it  slightly  in  its  theological  position. 

Acacians. —  An  Arian  sect  which  occupied  a  theo- 
logical position  half  way  between  the  Semi-Arian  and 
the  extreme  Arian,  or  Anomoean  sects.     Extinct. 

Adamites. —  Several  attempts  have  been  made  to  re- 
Tive  the  sect  of  Adamites,  which  was  first  suppressed 
in  the  2d  century.  Its  pretensions  are  that  its  mem- 
hcn  have  attained  the  primitive  purity  of  Adam  and 
are,  therefore,  able  to  dispense  with  marriage  and  to  go 
without  clothing  at  their  meetings,  which  are  called 
•*  paradises.**  Lpon  each  appearance  it  has  been  pre- 
scribed, the  last  attempt  at  rejuvenation  having  been  in 
1848-0. 

Adelphians. —  A  branch  of  the  Euchite  sect.  Ex- 
tinct. 

Admonitionists. —  The  followers  of  Thomas  Cart- 
wright,  who,  in  I572>  advocated  the  government  of 
churches  by  presbyters  instead  of  bishops  and  who 
urged  the  right  of  the  church  to  hold  supremacy  over 
the  state.     Extinct 

Advent  Christian. —  The  largest  branch  of  Adventists. 
Absolutely  millennial  in  character,  it  teaches  the  final 
extinction  of  all  evil  as  well  as  the  renewal  of  the 
earth  that  it  may  become  the  future  abode  of  the  saints. 
(See  Adventists.) 

Aerians. —  A  reforming  sect  in  the  4th  century  now 
sometimes  considered  to  have  been  a  forerunner  of  mod- 
em Presbyterianism.  The  members  declined  to  permit 
prayers  for  the  dead,  repudiated  the  church  fasts,  and 
made  the  authority  of  the  presbyters  equal  to  that  of  the 
bishops.     Extinct. 

Age-to-Come  Adventists. —  One  of  the  many  sects  of 
Adventists.  Its  members  believe  that  at  the  time  of 
the  millennium  Christ  will  assume  a  personal  rather 
than  a  spiritual  rule  over  the  earth  which,  they  hold, 
-will  not  be  destroyed  at  the  Second  Coming.     (See  Ao- 

VEHTISTS.) 

Agnostics. —  While  unorganized  as  a  sect  agnosticism 
teaches  the  theory  that  it  is  impossible  for  man  to  attain 
to  any  definite  knowledge  of  the  divine  power. 

Attkeniles. —  A  party  which  was  founded  in  the 
Church  of  England  about  the  year  1850,  by  Robert 
Aitkens,  s  ritualistic  clergyman.  It  was  an  attempt  to 
craft  a  portion  of  the  tenets  of  Methodism  upon  the 
High  Church  school  of  ritualistic  and  sacerdotal  the- 
ology. 

Albaneses. —  A  inedixval  sect  closely  allied  to  the 
Albigcnses.     Extinct. 

Albigenses. —  A  name  applied  to  the  anti-sacerdotal 
sects  that  revolted  from  the  Church  of  Rome  during  the 
1 2th  century.  They  were  vigorously  persecuted  and 
finally  exterminated. 

Allenites. —  The  followers  of  Henry  Allen,  who 
preached  the  peculiar  doctrine  that  all  souls  were  ac- 
tually present  at  the  Garden  of  Eden  where  they  par- 
ticipated in  the  fall  of  Adam.     Extinct 

Alogians. —  A  name  applied  to  a  heretical  sect  of  the 
ai  century  because  of  its  rejection  of  the  doctrine  of 
the  Logos  and  the  Gospel  of  Saint  John. 

Amalricianism. —  A  pantheistic  heresy  promulgated 
by  Amalric  of  Bine,  professor  of  logic  and  exegesis  in 
the  University  of  Paris.     Extinct. 

Amyraldists. —  A  sect  of  Calvinists  who  followed 
U06CS  Amyraut  in  his  attempt  to  reconcile  the  dis- 
putes concerning  predestination  and  divine  grace. 

Anabaptists. —  A  name  most  generally  applied  to 
those   bodies    of   extreme    anti-sacerdotalists   which    re- 


<ltured  re-baptism  from  those  who  bad  been  baptized  in 
infancy  and  who  were  often  over-zealous  in  their  re- 
pudiation of  certain  doctrines  of  the  16th  century 
Church.  For  many  years  the  term  was  seldom  used  ex- 
cept as  one  of  opprobrium. 

Angtl  Dancers. — A  small  sect  of  vegetarians  founded 
about  1890  by  Huntsman  T.  Mason,  who  claimed  to  be 
the  reincarnation  of  the  spirit  of  Saint  John  the  Bap- 
tist 

Angelic  Brothers. —  A  community  of  Dutch  pietists 
founded  by  George  Gichtel  in  the  i6th  century,  lis 
members  held  that,  having  attained  a  state  of  angelic 
purity,  they  should  give  no  further  thought  to  mar- 
riage.    Extinct. 

Anglicans. —  One  definition  for  the  High  Church 
school  in  the  Episcopal  Church. 

Anniki'.ationists. —  The  name  applied  to  those  sects 
which  teach  the  absolute  destruction  of  the  wicked. 

Anomctans. — The  extreme  sect  of  Arians,  it  taught 
that  the  Son  was  of  an  essence  which  was  not  even 
similar  to  that  of  the  Father.  It  existed  during  the 
4th  century. 

Ansarians. — A  sect  whose  membership  is  almost  en- 
tirely restricted  to  a  small  district  in  Syria.  As  a  re- 
ligious belief  it  is  a  combination  of  Mohammedanism, 
paganism  and  something  that  somewhat  resembles  Chris- 
tianity. This  strange  faith  is  said  to  have  first  been 
taught  by  Nusari,  a  prophet  and  saint  who  lived  at 
Nasai,  near  Koufa,  in  the  latter  part  of  the  9th  century, 
and  his  gospel  included  the  doctrine  of  metempsychosis 
as  well  as  that  of  divine  unity  in  three  personalities,  the 
second  and  third  being  created.  This  sect  now  receives 
both  the  Old  and  New  Testaments,  the  Koran,  and  sev- 
eral apocryphal  works  as  its  inspired  scriptures. 

Antiburghers. —  A  name  applied  to  one  of  the  two 
factions  into  which  the  Scottish  Secession  Church  was 
split  in  1747.  The  controversy  was  based  upon  the 
lawfulness  01  a  clause  in  the  oath  required  to  be  taken 
by  burgesses,  but,  while  the  point  was  fiercely  contended 
for  several  years,  the  two  factions  were  reunited  in 
1820. 

Anti-Mission  Baptists. —  A  sett  which  is  theologically 
in  accord  with  the  regular  Baptists  but  that  is  opposed 
to  missions,  Sunday  schools,  and  other  educational  and 
evangelistic  enterprises. 

Anti-ptedobaptuts. — A  name  sometimes  applied  to 
sects  that  are  opposed  to  the  doctrine  of  infant  bap- 
tism. 

Aphthartodoceta. — A  sect  which  became  extinct  about 
the  9th  century.  It  held  that  the  body  of  Christ  was 
incorruptible  even  before  the  resurrection  and  that  his 
suffering  of  death  was  merely  a  phantasma. 

ApoUinarians. —  A  sect  condemned  during  the  4th 
century  for  having  denied  the  proper  humility  of  Christ. 

Armns. — The  followers  of  Arius,  the  Alexandrian 
priest  who  promulgated  a  widespread  heresy  during  the 
ith  century.  Denying  the  divinity  of  Christ  and  other 
fundamental  doctrines  of  the  Christian  Church,  he  was 
condemned  and  Arianism  was  suppressed  by  order  of 
the  early  councils.  Since  that  time,  however,  the  doc- 
trines taught  by  Arius  have  been  frequently  revived  and 
they  still  exist  under  other  designations. 

Armenians. —  Although  the  separation  of  the  Arme- 
nian Church  from  the  main  body  of  Christians,  which 
occurred  at  the  time  of  the  Council  of  Chalcedon 
(4J1  A.D.),  was  the  result  of  a  comparatively  incon- 
sequential misunderstanding,  it  has  been  maintained  to 
this  day,  in  spite  of  the  several  attempts  at  reconcilia- 
tion. 

Arminians. —  A  name  sometimes  applied  to  the  antl- 
Calvinistic  sects  of  Protestants  which  teach  the  doctrine 
of  universal  salvation. 

Artotyrites. —  A  sect  existing  in  the  early  days  of 
the  Church.  It  admitted  women  both  to  the  priesthood 
and  the  episcopate  and  taught  the  use  of  bread  and 
cheese  in  the  eucharist  on  the  ground  that  it  was  right 
that  man's  oblations  should  be  of  the  fruits  of  the 
earth  and  of  the  flocks. 

Atheists. —  The  term  applied  to  those  persons  who 
deny  the  existence  of  God. 

Baanites. —  A  Paulician  sect  of  the  8th  and  9th  cen- 
turies.    Extinct. 

Babists. — ^The  followers  of  Mirza  AH  Muhammad  of 
Shiraz,  who  founded  a  new  religious  system  in  Persia 
during  1844.  ^  Described  as  a  *'  Pantheistic  offshoot  from 
Mohammedanism,  tinctured  with  Gnostic.  Jewish,  and 
Buddhistic  ideas,"  the  high  form  of  morality  which  it 
teaches  has  appealed  so  strongly  to  the  Western  mind 
that  its  converts  in  America  alone  during  the  past  few 
years  undoubtedly  ^  number  several  thousand.  Among 
other  doctrines  Babism  teaches  the  equality  of  the  sexes. 

Bof^tists. — Those  sects  which  oppose  infant  baptism, 
administering  the  rite  only  to  adult  persons,  and  then 
baptizing  them  not  to  make  them  children  of  God,  but 
as  a  sign  that  they  themselves  have  accepted  Him.  (See 
Baptists,  and  Baptists  in  .\iiekica.) 

Beguni. —  A   fanatical    Russian   sect   which  preaches 
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and,  it  is  feared,  sometimes  practises  the  rite  of  human 
sacrifice  as  a  means  of  justincation  before  God. 

Besopoftschins. —  Many  sects  of  Russian  dissenters 
depend  upon  an  independent  ministry,  rejecting  the  of- 
fice of  priest,  or  pope."  They  arc  designated  as 
Bezopoftschins. 

Bible  Christians. —  See  Bryanites  below. 

Bohemian  Brethren. —  A  Hussite  sect  which  was 
quite  numerous  in  Bohemia  but  which  ceased  to  exist 
at  the  end  of  the  17th  century. 

Boaldo. —  The  Buddhism  of  Korea,  which  differs  but 
slightly  from  that  of  China. 

Borreiists. —  A  sect  of  Mennonites  whose  worship  is 
devoid  of  all  external  ordinances. 

Bourignonists. — A  sect  of  Quietists  founded  by  An- 
toinette Bouri^non,  a  pietist  who  claimed  to  be  the 
subject  of  divme  inspiration,  in  the  17th  century.  Ex- 
tinct. 

Brahmanism,  or  Hiniuism, — ^This  religion,  which  is 
the  oldest  faith  that  has  sprung  from  the  Aryan  family, 
derives  its  name  from  that  of  its  chief  caste,  from  which 
alone,  the  priests  are  selected. 

Brahmo-Somaj. — A  monotheistic  Hindu  sect  which 
apparently  owes  its  origin  to  the  contact  of  Brahmanism 
with  the  various  anti-sacerdotal  forms  of  Christianity 
represented  by  the  missionaries. 

Broad  Churchmen. —  A  designation  often  applied  to 
a  school  of  thought  in  the  Protestant  Episcopal  Church, 
the  members  of  which  are  inclined  to  give  considerable 
latitude  to  individual  opinion  in  the  rejection  or  ac- 
ceptance of  beliefs. 

Bryanites. —  Otherwise  known  as  "  Bible  Christians." 
A  sect  which  is  in  general  theological  accord  with 
Methodism,  but  which  permits  women  to  preach, 

Bachanites. —  The  followers  of  Elspeth  Bucban,  or 
Simpson,  a  religious  enthusiast  in  Scotland  who  claimed 
to  be  the  woman  of  Revelation  in  whom  the  light  of 
God  was  restored  to  men.     Extinct. 

Buddhism. —  The  reform  movement  which  originated 
in  India,  some  2,500  years  ago.  It  was  a  protest  against 
the  religious  and  social  despotism  of  Brahmanism,  and, 
while  atheistic  in  theory,  teaching  that  release  from  ex- 
istence, or  absorption  into  the  infinite,  is  the  great  good 
to  which  man  should  look  forward,  it  has  exercised  an 
elevating  effect  upon  the  social  and  moral  conditions  of 
the  countries  where  it  has  been  accepted.  It  is  still 
the  religious  faith  of  about  one  third  of  the  human 
race. 

Cainites.—  A  fanatical  Gnostic  sect  of  the  id  cen- 
tury. Its  members  reverenced  such  personages  as  Cain, 
Esau,  and  Judas  Iscariot.     Extinct. 

Calendar  Brethren. —  A  religious  society,  which, 
while  once  prominent,  now  exists  only  in  Brunswick. 
It  derives  its  name  from  the  fact  that  its  meetings  are 
always  held  on  the  Kalends,  or  the  first  day  of  the 
month.  ....  ...  ,  .,,   . 

Calvinists. —  A  designation  applied  to  those  Chris- 
tians, in  various  sects,  who  follow  John  Calvin  in  his 
opinions  regarding  the  ministry,  the  sacraments,  and 
divine  grace,  as  exploited  in  his  doctrines  of  '  Elec- 
tion "  and  "  Particular  Redemption." 

Campbellites. —  The  followers  of  Rev.  John  McLeod 
Campbell,  who  taught  the  universality  of  the  atonement 
and  who  held  that  Christ's  death  was  in  no  sense  a 
vicarious  satisfaction  of  divine  justice.  He  was  con- 
demned as  a  heretic  by  the  Presbytery  of  Dumbarton  in 

Campbellites,  American. —  Otherwise  known  as  Disci- 
ple* of  Christ,  or  as  Reformed  Baptists.  A  Baptist  sect 
founded  by  Rev.  Thomas  Campbell.  Congregational  in 
discipline  it  insists  upon  baptism  by  immersion  as  the 
requirement  for  admission  to  its  membership.  (See 
Christ.  Disciples  of.) 

Catholic  Apostolic  Church. —  See  laviNaiTis. 

Christadelphians. —  Otherwise  _  known  as  Christ's 
Brethren.  A  sect  of  modem  origin  which  has  assumed 
its  name  to  distinguish  it  from  other  bodies  of  Chris- 
tians whom  it  regards  as  apostates.  Quite  similar  to 
Unitarianism  in  its  doctrines  it  still  insists  npon  bap- 
tism by  immersion.     (See  Christadelphians.) 

Christian  Catholic  Church. —  (See  Dowie.) 

Christian  Connection. — A  sect  which  accepts  no 
earthly  leaders  and  which  denies  the  inspiration  of  all 
creeds.  Its  members  are  permitted  to  be  guided  en- 
tirely b/  individual  interpretation  of  the  Holy  Bible. 

Chrutian  Israelites. — A  small  sect,  the  members  of 
which  are  anticipating  the  immediate  second-coming  of 
Christ. 

Christian  Scientists. —  The  followers  of  Mrs.  Mary 
Baker  Eddy,  who,  about  1866,  promulgated  a  system  of 
theosophic  and  therapeutic  doctrine.  Mrs.  Eddy,  in  her 
book,  Science  and  Health,*'  based  her  theories  upon  the 
Bible,  teaching  that  as  man's  essential  nature  is  spiritual 
and  the  Spirit  of  God,  Love  and  Good,  any  moral  and 
physical  evil  must  be  contrary  to  that  Spirit,  represent- 
ing the  absence  of  the  True  Spirit  which  was  in  Jesus 
(Christ     (See  Christun  Science.) 


Christian  Union. —  A  denomination  recently  organ- 
ized at  Columbus,  Ohio.  Its  members  hope  to  reunite 
all  Christian  bodies  on  the  basis  of  the  Bible. 

Christians. —  Several  small  sects  have  from  time  to 
time  assumed  the  title  "  Christians,"  to  indicate  that 
they  alone  are  possessed  of  true  Christianity. 

Christ's  Brethren. — (See    Christadelphians.) 

Christ's  Sacrum. —  A  religious  society  founded  in 
the  i8th  century  to  work  for  the  reunion  of  all  Chris- 
tian hodies.     Practically  extinct. 

Church  of  God. —  Otherwise  known  as  Winebrcnna- 
rians.  A  small  body  of  Baptist  Christians,  which  ac- 
cepts no  authority,  or  creed^  except  that  contained  in  the 
doctrines  exploited  by  its  tounder,  John  Winebrennan. 
(See  Church  op  Goo.) 

Church  of  God  in  Jesus  Christ. — (See  Advbntists.) 

Church  of  the   New  Jerusalem. —  tSee   Swidenbob- 

OIANS.) 

Coglers. —  A  sect  of  total  abstainers  whose  chief 
tenet  is  that  its  members  arc  morally  incapable  of 
committing  any  sin. 

Collegtants. — A  sect  which,  founded  in  the  17th  cen-' 
tury,  is  still  well  represented  in  The  Netherlands  and 
in  some  parts  of  Germany,  deriving  its  name  from  the 
fact  that  its  assemblies  are  known  as  colleges.  Its  theo- 
logical position  is  practically  that  of  the  Quakers,  plus 
baptism    by    immersion. 

Collegiate  Church. —  The  corporate  name  of  a  branch 
of  the  Reformed  (Dutch)  Church  which  occupies  an 
important  position  among  the  religious  bodies  Hi  Nev 
York. 

Confucianism. —  Although  one  of  the  popular  re- 
ligions of  China,  Confucianism  is  in  no  sense  a  re- 
ligious system,  its  only  worship  being  what  may  be  de- 
fined as  a  religious  veneration  of  ancestors.  Instead  of 
doctrines  it  presents  instructions  as  to  the  proper  mode 
of  life,  the  discrimination  between  virtue  and  vice;  the 
duty  of  compliance  with  the  law  of  following  the  dic- 
tates of  the  conscience,  etc. 

Congregationalists. —  An  evangelical  sect  which  de- 
rives its  name  from  its  fundamental  principle  in  dis- 
cipline, that  each  particular  congregation  is  an  inde- 
pendent body,  having  the  right  to  elect  or  depose  its 
pastors,  settle  all  disputes  regarding  matters  of  faith,  and 
exercise  necessary  discipline  over  its  members  without 
the  interference  of  other  congregations. 

Copts. —  The  name  applied  to  the  Jacobite  Church  in 
Egypt,  which  has  now  almost  entirely  supplanted  the 
Orthodox  Church. 

Cumberland  Presbyterians. —  A  sect  which  withdrew 
from  the  Presbyterian  Church  in  1810  because  of  the 
refusal  of  that  bod^  to  recognize  as  ministers  persons 
who  had  been  admitted  without  the  usual  educational 
preparation  and  who  refused  to  subscribe  to  the  Cal- 
vinistic  doctrine  of  "  Election."  (See  Presbytebiah 
Church.) 

Deists. —  Those  who  believe  in  the  existence  of  Goi, 
but  who  accept  few  if  any  other  ,of  the  doctrines  of 
the  Christian  religion. 

Devil    Worshippers. — (See    Satamists    and    Yezei- 

DEES.) 

Donatists. —  An  early  Christian  sect  in  Africa.  Its 
members  held  that  they  alone  constituted  the  true 
church  and  that  any  offices  performed  by  other  clernr 
were  invalid.     Extinct. 

Dowieites. —  Otherwise  known  as  "  The  Christian 
Catholic  Church."  A  sect  primitive  in  creed,  the  mem- 
bers of  which  believe  in  the  healing  of  disease  by  prayer. 
It  was  founded  about  1893  by  John  Alexander  Dowie, 
the  present  General  Overseer,  who  professes  to  be  the 
reincarnation  of  the  Prophet  Elijah. 

Druses.—  A  fanatical  sect  found  chiefly  in  the  moun- 
tainous re^ons  of  Syria.  Their  name  is  derived  from 
that  of  their  first  apostle,  Ismail  Darazi,  or  Durzi.  Lit- 
tle is  known  concerning  their  belief,  their  reputation 
for  fanaticism  being  based  upon  the  blood  feud  which 
they  have  long  maintained  against  their  Maronite  neigh- 
bors. 

Dukhobortni. — A  Russian  sect  which  originated  in 
the  early  part  of  the  18th  century.  It  has  been  sub- 
jected to  repeated  persecutions  both  because  of  its  re- 
ligious doctrines  and  for  the  refusal  of  its  members  to 
abide  by  the  laws  of  the  country. 

Dunkards. —  Otherwise  known  as  Brethren.  An 
American  sect  of  extremely  primitive  Baptists  which 
was  founded  by  a  party  ot  (lerman  emigrants  in  the 
18th  century.  In  addition  to  a  dress  which  is  peculiar 
to  themselves,  its  members  maintain  such  customs  as 
the  washing  of  feet  and  the  anointing  of  the  sick  with 
oil.     (See  Dunkards.) 

Ebionites. —  A  sect  of  Judaizing  (Christians  which  be- 
came extinct  about  the  4th  century.  Th^y  _  recognized 
Christ  as  the  Messiah,  but  denied'  his  divinity  and  re- 
pudiated the  writings  of  the  apostles,  accepting  the 
Mosaic  law. 

Elcesaites. —  A  Jewish  Christian  sect  very  similar  in 
doctrine  and  practice  to  the  Ebionites.     Extinct. 
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Bneratiies. —  The  name  applied  to  those  members  of 
the  earlf  Church  who  refrained  from  marriage  as  well 
as  the  use  of  wine  and  flesh  meat.     Extinct. 

Enochites. —  A  millenarian  sect  in  Russia.  It 
-teaches  that  the  Prophet  Enoch  has  already  returned  to 
earth  and  that  his  personal  manifestation  will  be  the 
signal  for  the  destruction  of  all  matter. 

Ensariaiu, —  See  Ansaxians. 

Eraslians^ — The  followers  of  Thomas  Erastus,  who 
proposed  several  restrictions  regarding  the  jurisdiction 
of  the  Church.    Extinct. 

Buchites. —  A  4th  century  sect  sometimes  known  as 
Euttausiasts.  Its  members  fived  a  life -of  prayer  and 
asceticism  and  repudiated  the  sacraments  and  moral  law. 
Extinct. 

EuHOmitttu. —  A  sect  of  extreme  Arians.     Extinct. 

Easebiani. —  The  followers  of  Eusebius  of  Nicbme- 
dia,  who  effected  the  restoration  of  Arius  in  334.  Ex- 
tinct. 

Enstothians. —  The  orthodox  sect  in  Antioch  during 
the  4th  century.     Extinct  ' 

Eutychiatu, —  The  members  of  a  sect  condemned  for 
heresy  in  the  stb  century.  They  taught  that  Christ  was 
possessed  only  of  a  divme  nature.     Extinct. 

Evangelical  Adventists. —  The  original  sects  of  Ad- 
ventism.  Its  particular  belief  is  in  the  conscious  state 
of  the  dead  and,  necessarily,  the  conscious  suffering  of 
the  wicked.  Like  other  Advent  sects  it  is  millenarian. 
(See  Adventists.) 

Evangelical  Association. —  A  sect  whose  belief  is 
like  that  of  the  Methodists  except  that  it  rejects  the 
doctrine  of  original  sin.  (See  Evancblical  Associa- 
tion.) 

Evangelicals. —  A  designation  sometimes  applied  to 
the  Low  Church  party  in  the  Episcopal  Church. 

Fetishism, — The  lowest  grade  of  idolatry,  taking  the 
form  of  a  worship  of  some  material  object  to  which  a 
supernatural  power  is  ascribed. 

Fire  Worshippers. —  A  designation  by  which  the 
Parsces   are  sometimes  known. 

Flagellants. —  The  victims  of  a  hysterical  mania 
which  spread  over  almost  every  portion  of  Europe  during 
the  Middle  Ages.  Its  devotees  held  that  in  flagellation 
was  the  only  means  to  salvation,  but  their  use  of  the 
scourge  waa  finally  suppressed  by  the  ecclesiastical 
powers. 

Flemings. —  Otherwise  known  as  "  Fine,"  or  rigid 
Hennonites,  because  they  profess  to  maintain  more  an- 
cient rites  and  stricter  principles  than  those  followed  by 
ordinary  Mennonites.  Among  these  ancient  rites  is  that 
of  feet  washing. 

Foism. —  The  official  name  for  the  Buddhism  of 
China.  Its  worship  includes  that  of  many  gods  which 
are  peculiar  to  itself. 

Fratricelli. —  A  sect  which  had  _  its  origin  in  a  re- 
formation of  the  Franciscan  order  in  the  13th  century. 
Its  members  devoted  themselves  to  prayer,  rejected  the 
sacraments,  and  held  that  the  ideal  Christian  condition 
waa  one  of  poverty.     Extinct. 

Free  Church  of  England. —  A  name  which  has  been 
assumed  at  various  times  bv  sects  which  have  seceded 
from  the  Church  of  England.  ^  They  have  had  no  affilia- 
tion, however,  either  in  principles  of  practice. 

Free  Kirk  of  Scotland. —  A  name  assumed  by  that 
hody  of  Presbyterians  which  seceded  from  the  Estab- 
lished Church  of  Scotland  in  18^3.  The  only  points  in 
which  it  differs  from  the  older  Dod^  are  in  matters  of 
patronage  and  the  question  of  the  right  of  the  state  to 
interfere  in  church  affairs. 

Free  Will  Baptists. —  A  sect  which  withdrew  from 
the  Baptist  communion  in  1780,  chiefly  because  of  its 
rejection  of  the  Calvinistic  doctrine  of  election. 

Friends  of  Light. —  A  sect  of  Rationalistic  Luther- 
ana.  It  taujght  tnat  complete  intellectual  freedom  in 
relijpous  belief  could  not  be  obtained  except  when  in- 
dividual jud^ent  was  permitted  to  be  the  sole  guide 
of  the  conscience. 

Friends.  Society  of. —  (See  QaAKias.) 

Galenists. —  A  Mennonite  sect  founded  in  1664  as 
the  Arminian  branch  of  the  Waterlands. 

GUusites. — (See  Sanderuanians.) 

Gnostics. —  The  name  applied  to  the  Rationalistic 
sects  which  flourished  between  the  ad  and  the  6th  cen- 
turies. They  rejected  the  literal  translation  of  the 
Scriptures,  held  that  C>od  was  unknowable,  that  Christ 
uras  a  superior  aeon  who  had  come  to  subdue  the  aeon  ^of 
this  world,  and  insisted  that  knowledge'  instead  of  faith 
was  necessary  to  salvation.     Extinct. 

Greek  Orthodox  Church. —  The  name  applied  to  the 
communion  which  since  its  separation  from  Rome,  has 
acknowledged  the  primacy  of  the  Patriarch  of  Constan- 
tinople. 

Gymnosopkists. —  An  ascetical  sect  of  Hindu  philos- 
ophers who  lived  as  hermits  that  they  might  better  de- 
vote themselves  to  silent  contemolation.     Extinct. 

Hanadles. —  The  oldest  of  the  four  orthodox  sects 
of  Sunnite  Mohammedans. 


Harmony  Society. —  A  communistic  religious  body 
composed  of  members  of  the  (German  Pietist  sect,  the 
Separatists,  which  emigrated  to  the  Clnited  States  in 
1803  and  founded  a  colony  in  Pennsylvania,  the  model 
for  which  was  the  primitive  church.  After  removing 
to  Indiana  in  1815,  they  returned  to  Pennsylvania  in 
1825,  when  they  founded  the  township  of  Economy 
and  the  new  village  of  Harmony.  Communistic  in 
character,  they  hold  all  property  in  common,  discourage 
matrimony,  and  look  for  the  early  second-coming  of 
Christ. 

Hattemists. —  A  sect  founded  in  The  Netherlands  in 
the  17th  century.  Its  members  denied  the  expiatory 
sacrifice  of  Christ  and  held  that  sin  can  exist  only  in 
the  imagination.     Extinct. 

Henricians. —  A  sect  of  religious  reformers  that 
originated  in  Switzerland  during  the  12th  century.  Ex- 
tinct. 

Heracleonites. —  A  Gnostic  sect  of  the  ad  century. 
Extinct. 

Hicksites. —  Those  who  followed  Elias  Hicks  in  his 
separation  from  the  main  body  of  the  Society  of 
Friends  in  1827.  They  deny  the  divinity  of  Christ  and 
repudiate  the  doctrines  of  the  Atonement  and  the 
Trinity. 

High  Churchmen. —  Otherwise  known  as  Ritualists. 
A  designation  applied  to  those  members  of  the  Episcopal 
Church  who  exalt  the  authority  of  the  Church  and  give 
prominence  to  the  sacerdoul  aspect  of  the  priestly  of- 
fice. 

_    Hinduism. —  The    name   applied    to   the    modem    Re- 
ligious beliefs  which  have  developed  from  Brahmanism. 

Holy  Ghost  and  Us,  Society  of  the. —  Otherwise 
known  as  "  The  Church  of  the  Living  God."  A  sect 
which,  millennial  in  character,  teaches  the  cure  of  dis. 
ease  by  faith  and  professes  to  follow  a  literal  intef^)re- 
tation  of  the  Scriptures. 

Holy  Rollers. —  A  designation  applied  to  a  small  sect 
because  of  the  peculiar  habits  of  its  members  who  roll 
upon  the  ground  during  their  religious  ecstasies. 

HoUie  of  Israel. —  An  obscure  sect  of  American 
millenarian  s. 

Huntingdonians. —  A  sect  of  Calvinistic  Methodists, 
congregational  in  policy,  which  was  founded  by  Selina, 
Countess  of  Huntington,  after  her  withdrawal  from  the 
Wesleyan  communion. 

Huntingtonians. —  A  sect  founded  by  William  Hunt- 
ington, known  as  the  "  preaching  coal-heaver,"  who  laid 
great  stress  upon  the  doctrines  of  faith  and  indefectible 
grace.     Practically  extinct. 

Hutchinsonians,  English. —  The  followers  of  John 
Hutchinson,  who,  accepting  the  Bible  as  the  source  of 
all  science  and  all  philosophy,  opposed  the  system  of 
Newton  and  all  other  scientific  -theories  that  could  not 
easily  be  reconciled  with  their  belief.     Extinct. 

Hutchinsonians,  American. —  The  followers  of  Mrs. 
Anne  Hutchinson,  who  taught  the  Antinomian  doctrines 
in  the  Massachusetts  Colony  soon  after  its  foundation. 
Extinct. 

Independent  Methodists. —  A  title  assumed  by  sev- 
eral independent  congregations  of  Calvinistic  Methodists. 

Inghamites. —  A  religious  denomination  founded  in 
England  in  the  iSth  century  by  Benjamin  Ingham,  who 
taught  a  peculiar  combination  of  Methodism  and  Mora- 
vianism.     Extinct. 

Irvingites. —  Otherwise  known  as  **  The  Catholic  and 
Apostolic  Church."  A  sect  founded  in  1831,  its  doc- 
trines being  based  upon  the  teachings  of  Edward  Irving, 
who  held  that  by  a  new  "  outpouring "  of  God  through 
the  Holy  Ghost  the  prophetic  and  apostolic  offices  had 
been    re-established.     Its    ritual   is   very   elaborate. 

Jacobites. — A  sect  of  Christians  in  Asia,  the  mem- 
bers of  which  have  remained  true  to  the  Monophysite 
doctrines.  Its  churches  include  three  patriarchates, 
those  of  Antioch,  Armenia,  and  Alexandria. 

Jains. — ^A^  non-conformist  Hindu  sect,  the  members 
of  which  believe  that  every  object  in  the  world,  includ- 
ing plants  and  minerals,  as  well  as  men  and  animals, 
possesses  souls. 

Jansenists. —  A  school  of  thought  established  in  the 
Roman  Catholic  Church  by  Cornefius  Jansen  during  the 
17th  century.  ^  It  has  frequently  been  the  subject  of 
the  condemnation  of  the  ecclesiastical  authorities. 

Jerkers. —  A  name,  usually  a  term  of  opprobrium 
applied  to  those  sects  whose  members  are  in  the  habit 
of  indulging  in  violent  exhibitions  of  religious  fervor 
on  the  occasion  of  revivals  or  other  special  meetings. 

Joachimites. —  A  mystical  sect  which  existed  until 
some  time  in  the  13th  century.  Its  members  believed 
that  the  earth  was  passing  through  the  third  and  last 
period  of  its  existence  and  that  a  new  gospel  would 
soon  appear  to  supersede  the  Old  and  New  Testaments. 

Julanists. —  A  sect  in  the  6th  centuij.  It  held  that 
the  body  of  Christ  was  incorruptible,     fixtinct. 

Jumpers. —  A  name  which  was  first  applied  to  the 
Methodists  of  Wales  because  of  their  peculiar  actions 
during  times  of  religious  frenzy. 
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KabbaluU. — Those  who  are  devoted  to  the  Kabbala, 
or  the  tbeosophical  or  mystical  philosophy  of  ttie  Hebrew 
faith. 

Kabirpatilhis. —  The  followers  of  Kabir,  a  Hindu  re- 
former, who  denounced  idol  worship  and  preached  that 
the  only  religion  was  devotion  to  one  god,  irrespective 
of  the  name  oy  which  that  god  might  be  known. 

Karaites, — •  Otherwise  known  as  **  The  Karira,"  or 
"  Scripturists."  A  Jewish  sect  which  adhc'res  strictly  to 
the  Scriptures,  rejecting  the  authority  of  the  Kabbala 
as  well  as  the  Talmuds. 

Kilhamites. —  A  name  often  applied  to  the  followers 
of  Alexander  Kilham,  the  founder  of  the  "  Xew  Con- 
nection  of  Wesleyan   Methodists." 

Labadists. —  A  sect  of  Christian  communists  which 
existed  until  the  middle  of  the  iSth  century.  Its  mem- 
bers upheld  the  doctrines  of  Jean  de  Labadie,  who 
taught  that  as  life  was  a  perpetual  sabbath,  the  ob- 
servance of  a  particular  day  was  unnecessary  and  that 
marriage  as  a  holy  ordinance  was  not  valid  unless  both 
parties  to  it  were  believers,  in  which  case  the  children 
of  such  unions  were  bom  without  the  taint  of  original 
sin- 

Lamaism. —  The  Buddhism  of  Tibet,  which  teaches 
that  the  soul  of  Buddha  is  always  present,  reincarnate 
in  the  body  of  the  Grand  Lama. 

Latter  Day   Saints. —  (See  MoRUOHS.) 

Leonisls, —  Same  as  Waldenses. 

Lesghians. —  A  Mohammedan  sect  living  in  the  Cau- 
casus. 

Life  and  Advent  Union. —  A  sect  which  is  simitar  to 
regular  Adventism  except  that  it  holds  that  the  souls 
of  the  wicked  are  exterminated  and  will  not  be  present 
with  the  saints  at  the  day  of  resurrection.     (See  Ad- 

VENTISTS.) 

Lollards. —  Otherwise  known  as  "Bible  men."  The 
followers  of  Wyclif  in  England  during  the  14th  cen- 
tury.    Extinct. 

Lo-j>  Churchmen. —  The  designation  applied  to  that 
branch  of  the  Episcopal  Church,  the  members  of  which 
strive  to  avoid  anything  savoring  of  sacerdotalism  and 
whose  chief  regard  for  the  ministry  and  the  sacraments 
is  based  upon  their  relation  to  the  religious  life  of 
mankind.  ■.....'.. 

Lucianists. —  The  members  of  a  Marcionite  sect 
which  existed  during  the  2d  century.  They  held  that 
while  some  representation  of  the  soul  and  body  would 
appear  at  the  resurrection,  the  actual  soul  and  body 
would  not  participate  in   that  event.     Extinct. 

Lutherans. —  Although  there  have  been  many  changes 
in  the  various  branches  of  the  Lutheran  Church  since 
the  days  of  Luther  the  doctrines  which  he  promulgated 
in  the  i6th  century  are  the  basis  for  the  beliefs  of  all 
the  sects  which  bear  his  name  and  which  are  now 
represented  in  almost  every  part  of  the  Old  and  New 
Worlds.  The  title  is  also  applied  to  all  followers  of  that 
1 6th  century  reform  movement  which  cost  the  Roman 
Catholic  Church  so  large  a  part  of  the  Teutonic  and 
Scandinavian  constituency.  (See  Ldtherak  Chubch 
IK  Ammica.)  ....  ,        J  J    V      », 

Macarians. —  A  monothelitic  sect  founded  by  Ma- 
carius,  patriarch  of  Antioch,  in  the  7th  century.     Ex- 

Macedonlans. —  A  sect  founded  by  Macedonius, 
bishop  of  Constantinople,  in  the  4th  century.  Its  mem- 
bers denied  the  Godhead  or  distinct  existence  of  the 
Holy  Snirit,  claiming  that  the  supposed  third  person 
in  the  Trinity  was  no  more  than  a  divine  energy  which 
(3od  had  diffused  through  the  universe.     Extinct. 

Maliikaues. —  A  millenarian  sect  in  Russia,  the 
members  of  which  reject  all  sacraments. 

Mandxans. —  An  Eastern  sect  that  has  never  ex- 
tended beyond  Persia  and  Arabia.  Its  members  are 
in  as  "  Disciples  of  Saint  John  the  Baptist,"  and. 
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from  the  Christian  point  of  view,  their  Christology  is  of 
a  most  heretical  character. 

Marcellians. —  Followers  of  Marcellus,  bishop  of 
Ancyra,  in  the  4th  century.  They  held  that  the  Holy 
Spirit  was  merely  an  impersonal  agency  of  God.  Ex- 
tinct. 

Marcellinists. —  A  Gnostic  sect  of  the  ad  century. 
Extinct. 

Marcioniles. —  An  ascetic  Gnostic  sect  of  the  ad 
century.  Its  members  rejected  the  Old  Testament  and 
denied  both  the  incarnation  and  the  resurrection.  Ex- 
tinct. 

Maronites. —  The  ecclesiastical  name  for  a  Syrian 
tribe  inhabiting  the  slopes  of  Lebanon.  In  the  early 
days  the  Maronites  followed  the  monothelite  heresy, 
but,  in  1445,  they  were  reunited  to  the  Roman  com- 
munion, although  they  have  continued  to  retain  their 
own  liturgical  customs,  just  as  they  elect  their  own 
patriarch, 

Martinists.—  A  school  of  religionists,  or  kind  of 
pietist  freemasonry,  instituted  by  Chevalier  Saint  Mar- 
tin. Among  other  peculiar  doctrines  the  founder  taught 
that  man   is   antecedent  to  nature,   having   existed   in 


spirit,  of  the  same  essence  as  God  Himself,  prior  to  hi> 
existence  in  body. 

Massilians. —  The  members  of  a  Semi.Pelagian  school 
once  numerous  in  France. 

Materialists. —  Those  who  hold  that  matter  is  the 
first  and  only  principle  and  that  mind  is  the  derived 
result. 

Melchites. —  The  name  by  which  the  orthodox  Egyp- 
tians are  distinguished  from  the  Jacobites. 

Meletians. —  A  4th  century  sect,  followers  of  Mele- 
tius,  a  schismatic  Egyptian  bishop.     Extinct, 

Aten,  The. —  The  name  applied  to  a  class  of  lay 
preachers  who  frequent  the  Scottish  Highlands.  They 
wear  a  distinctive  dress  and  are  in  direct  opposition  to 
the  Kirk  in  all  their  ministrations. 

Mennonites. —  A  general  desi^ation  for  those  sects 
which  were  known  as  Anabaptists  until  the  time  of 
their  reformation  by  Menno,  in  the  i6th  century.     (See 

MSNNOHITES.) 

Methodists. —  A  general  designation  for  those  sects 
which  are  more  or  less  the  outcome  of  the  institution  of 
John  Wesley's  confraternity,  in  1739.  The  parent  sect 
was  known  as  Wesleyan  Methodists,  but  many  other 
important  branches  have  been  organized  since  that  time, 
including  the  Methodist  Episcopal  Church,  Methodist 
Reformed  Church.  Methodist  Protestant  Church,  Union 
American  Methodist  Episcopal  Church,  Methodist  Epis- 
copal Church  South,  Congregational  Methodist  Church, 
New  ConRregational  Church,  Primitive  Methodist  Church, 
Free  Methodist  Church,  Independent  Methodist  Church, 
Methodist  Connection,  and  various  .\frican  and  Zion 
Methodist  branches,  which  are  composed  of  colored  per- 
sons.    (See  Metiiodisu  in  America.) 

Michaelhahnites.—\  pietist  and  millenanan  sect 
organized  by  Michael  Hahn  after  his  separation  from 
the  Evangelical  Lutheran  Church  of  Wurtemberg.  Ex- 
tinct. ...         .       ,       .         — ,_  . 

Millenarians.—  A  general  designation  for  tlioee  Chna- 
tians  who  anticipate  the  early  second-coming  of  Christ. 
There  are  many  hodies  of  millenarians,  all  professinp 
different  doctrines,  the  more  extreme  asserting  that  the 
dead  will  finally  be  restored  to  life,  including  all  it» 
bodily   pleasures,   on  earth.  «       ^       -mr 

Mohammedans.— The  followers  of  the  Prophet  Mo- 
hammed, who  began  to  propagate  his  faith  in  Arabia  in 
611.  The  name  which  was  given  to  this  relipon  by  it* 
founder  was  "  Islam,"  one  meaning  of  which  is  to 
submit  wholly  to  God  and  to  acknowledge  Him  only  a* 
Lord."  The  entire  Mohammedan  faith  may  be  briefly 
explained  by  reference  to  its  two  articles:  (i)  There 
is  no  God  but  God,"  and  (a)  "  Mohammed  is  His- 
Prophet,"  8  proposition  the  acceptance  of  which  make» 
every  doctrine  of  divine  authority. 

Molinists. —  There  have  been  two  sects  which  have 
borne  the  name  of  Molinists:  (i)  Those  who  agreed 
with  Luis  Molina  regarding  the  doctrines  of  free  will 
and  predestination,  and  (2)  the  followers  of  Miguri 
Molinos,  the  Spanish  mystic  who  taught  the  doctrine  of 
the  direct  relationship  between  the  soul  and  0)d.  The 
latter  were  also  known  as  Quictists.    Both  are  extinct. 

Monarchians. —  A  designation  applied  to  those  who 
deny  the  distinction  of  persons  in  the  Trinity. 

Montanists. —  A  ad  century  sect,  the  followers  of 
which  believed  in  the  divine  and  prophetic  inspiration  of 
Montanus  of  Phrygia.     Extinct, 

jif orarian;. —  Otherwise  known  as  Moravian  Breth- 
ren. A  sect  which  occupies  a  theological  position  which 
is  almost  identically  that  of  the  Evangelical  Lutheran 
Church.  Formerly  affiliated  with  the  Taborites,  it 
withdrew  from  that  communion  during  the  ijtli  cen- 
tury. 

Morelstschiki. —  A  fanatical  Russian  sect  whose 
practices  are  said  to  be  in  keeping  with  its  name,  which 
means   "  sclf-immolators." 

Mormons. —  Otherwise  known  as  Latter  Day  Saints. 
A  religious  system  organized  by  Joseph  Smith,  who 
claimed  to  have  found  his  inspiration  in  a  "  Book  of 
Mormon,"  which  he  had  unearthed  and  translated  The 
doctrines  have  been  further  extended  by  later  revela- 
tions, one  of  which,  the  "  Celestial  Law  of  Marriage," 
which  was  promulgated  in  i8;2,  and  which  authorized 
the  practice  of  polygamy,  having  resulted  in  a  reform 
movement  which  brought  about  tne  secession  of  a  large 
body  of  Mormons  who  assumed  the'  name  of  the  "  Re- 
organized Church  of  Jesus  Christ  of  Latter  Day  Saints." 
(See  MoRUONS.) 

Mugsl'tonians. —  An  English  sect  founded  in  1651 
by  Lodowick  Mug^leton  ana  John  Reeve,  who  claimed 
to  be  the  two  witnesses  referred  to  in  Revelations. 
They  insisted  that  they  were  divinely  inspired  and 
taught  many  doctrines  peculiar  to  themselves.     Extinct. 

Mystics.— ttie  general  designation  applied  to  those 
who  believe  that  a  rapt  soul  may  enter  into  union  with 
the  divine  by  means  of  ecstatic  contemplation. 

Naumbergers. —  An  obscure  evangelical  sect  which 
carries  the  simplicity  of  its  dress  to  such  extreme  u 
to  use  hooks  and  eyes  instead  of  buttons. 
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Natorents, — ^A  4th  eoitury  sect  of  Jewish  Chris- 
tians. While  observing  the  Mosaic  ritual  they  accepted 
the  divinity  of  Christ  and  looked  for  his  early  second- 
coming. 

S'ecesntorians. —  A  general  designation  applied  to 
those  who  believe  that  a  fixed  ana  unchangeable  law 
governs  everything. 

Nestorians. —  The  followers  of  Ncstorius,  who  de- 
nied the  hypostatic  tmion  of  the  two  natures  in  the  one 
person,  Christ.  Two  sects  of  Nestorians,  the  remnants 
of  the  once-powerful  denomination,  still  exist,  one  in 
Turkey  and  Persia,  and  the  other  in  India. 

Setovtschins. —  A  sect  of  Russian  dissenters  who 
believe  that  antichrist  has  commenced  the  ruin  of  the 
Church  and  that  all  holiness  is  gradually  being  extin- 
guished. 

New  Jerusalem  Church. —  (See  Swedikbosgiakism.) 

New  Lizhts. —  A  designation  sometimes  applied  to 
the  Free  Will  Baptists  and  Separatists.  _ 

Niobites. —  A  monophysite  sect  which  was  finally 
absorbed  into  the  orthodox  communion.  Its  members 
held  that  the  human  nature  of  Christ  was  lost  in  its 
union  with  his  divine  nature. 

Non-conformists. — A  designation  sometimes  applied 
to  various  sects  of  Protestant  dissenters. 

Noetians. —  The  followers  of  Noetus.  a  ad  century 
heretic,  who  held  that  Christ  was  the  actual  embodi- 
ment of  the  Father  and  that  it  was  the  Father  Him- 
self who  was  born  and  had  suffered  death  on  the  cross. 

Novations. —  An  austere  3d  century  sect  which  was 
absorbed  by  the  mother  church  before  the  6th  cen- 
tury, its  differences  having  been  chiefly  in  regard 
to  matters  of  church  discipline. 

Oahspe. —  A  sect  of  American  vegetarians.^  extremely 
primitive  in  character.  Its  tenets  prohibit  divorce  ana 
second  marriage  and  its  members  are  not  permitted  to 
have  recourse  to  law.  . 

Old  Catholic. —  A  movement  inaugurated  in  Ger- 
many as  a  protest  against  certain  dogmas  of  the  Roman 
Catholic  Church. 

Old  Lutherans. —  The  name  applied  to  those  Luther- 
ans of  Prussia  who  have  refused  to  enter  into  affiliation 
with  the  United  Evangelical  Church. 

Old  School  Baptists. —  The  name  assumed  by  a_  re- 
ligious sect  which  still  maintains  the  strict  doctrines 
of  Calvinism.  _  .        ■  , 

Old  Two-Seed-in-the-Spirit  Predestinanans. — ^A  strict- 
ly Calvinistic  sect  of  American   Baptists. 

Ornish  Church. —  The  name  applied  to  a  strict  sect  of 
primitive  Mennonites.  

Ophites. —  A  Gnostic  sect  which  held  that  the  serpent 
that  tempted  Eve  was  the  impersonation  of  divine  wis- 

Osiandrions. —  The  followers  of  Osiander,  a  16th 
century  theologian  who  taught  that  the  attainment  of 
the  essential  righteousness  of  Christ  was  necessary  to 
justification    by    faith.  t.     •       >      » 

Pantheists. —  The  members  of  a  philosophical  school 
which  teaches  that  God  is  in  everything  and  that 
everything  is  God. 

Parsees,  or  Parsis.^  The  followers  of  Zoroaster,  who 
founded  the  ancient  religion  of  Media  and  Persia, 
about   1000  B.C. 

Paulicians. —  A  sect  founded  in  the  7th  century,  the 
members  of  which  held  that  all  matter  is  evil  and 
that  Christ  had  a  purely  ethereal  body  and  suffered 
only  in   appearance.     Extinct. 

Peculiar  People. —  A  sect  which  in  almost  every 
respect  resembles  the  Dunkards. 

Pelagians. —  A  sect  which  held  that  there  was  no 
original  sin,  but  that  each  soul  was  created  sinless  and 
free.     Extinct. 

Peremayanoftschins. —  A  sect  of  Russian  dissenters 
which  requires  the  re-ordination  of  the  clergy. 

Perfectibilists. — A  name  applied  to  those  who  hold 
that  absolute  perfection  is  attainable  during  the  pres- 
ent life. 

Perfectionists. —  The  name  assumed  by  an  American 
sect  established  by  John  Humphrey  Noyes,  in  1843.  In 
addition  to  teaching  perfect  holiness  throuKh  complete 
reconciliation  with  God,  its  founder  maintained  the 
equality  of  the  sexes  and  the  community  of  goods. 

Picards. —  A  sect  suppressed  in  the  isth  century 
because  of  alleged  immoralities.  Tbev  held  that  salva- 
tion was  obtainable  only  through  the  restoration  of 
man's  primitive  innocence. 

Pietists. —  A  general  designation  applied  to  those  who 
claim  to  be  possessed  of  extreme  piety. 

Plymouth  Brethren. —  A  sect  which  holds  the  two 
doctrines  of  Predestinarianism  and  Millenarianism  and 
which  does  not  maintain  a  separate  ministry. 

Pemorane. — A  sect  of  Russian  dissenters  which  has 
no  separate  ministry  and  which  requires  re-baptism  of 
sooverts. 

Popoflschins. —  That  branch  of  Russian  dissenters 
which  continues  to  maintain  the  office  of  priest,  or 
"pope." 


Positivism. — A  modem  school  of  skepticism,  founded 
by  Auguste  Comte.  As  a  religion  Positivism  is  noth- 
ing less  than  the  worship  of  humanity;  as  a  philosophy, 
it  teaches  that  nothing  should  be  accepted  as  true 
unless  it  can  be   positively  demonstrated. 

Predestinarians. —  A  general  designation  applied  to- 
those  who  believe  that  each  soul  is  predestined  for 
heave^  or  hell    from   all  eternity. 

Presbyterians. —  The  name  assumed  by  a  denomina- 
tion which  maintains  that  the  ministry  of  the  Church 
should  consist  of  but  one  order,  that  of  presbyters,  or 
elders.  Its  creed,  which  has  been  Calvinistic  since  the 
establisEment  of  the  denomination,  is  now,  in  some 
places,   in   process  of  alteration. 

Princeites. —  A  small  English  sect  established  in  1840 
by  Henry  James  Prince,  who  professed  that  his  person 
represented  a  new  dispensation  of  the  Holy  Ghost  bv- 
which  the  dispensation  of  Christ  was  to  be  supersedeo. 
It  is  now  practically  extinct. 

Protestant  Episcopal  Church. —  The  American  repre- 
sentative of  the  Church  of  England,  the  denominatios 
which  led  in  the  protesting  reformation  of  the  Roman 
Catholic  Church  in  that  country.  In  addition  to  its- 
creeds  it  adopts  the  principles  of  the  Thirty-nine  Articles 
and  makes  use  of  the  Book  of  Common  Prayer.  (See 
Protestant    Episcopal   Church.) 

Puseyites. —  The  name  sometimes  applied  to  the 
High  Church  school  in  the  Episcopal  Church,  from  that 
of  Dr.  Pusev,  who  was  one  of  the  leaders  in  the 
"  Tractarian      or  ritualistic  movement. 

Pyrrhonists. —  The  designation  applied  to  that  school 
of  extreme  skepticism  which  denies  the  possibility  of 
attaining  with  certainty  any  absolute  truth. 

Quakers. —  Otherwise  known  as  Friends^  or  as  the 
Society  of  Friends.  A  sect  founded  by  George  Fox. 
Its  members  reject  all  sacraments,  possess  a'  mixed  but 
not  settled  ministry  which  depends  upon  the  inspiration 
of  the  Holy  Spirit  for  its  utterances,  and  refuse  to  par- 
ticipate in  wars  or  to  take  oaths.  They  also  maintain 
a  peculiarity  of  dress  and  a  simplicity  of  speech  whicit 
is  quite  in  Keeping  with  their  life  of  peace  and  medita- 
tion.    (See   Friends,   Society  of.) 

Quiitists. —  A  designation  often  applied  to  a  school 
of  mysticism,  the  followers  of  which  profess  to  resign 
themselves  passively  to  what  they  regard  as  divine 
manifestations.  The  name  is  also  applied  to  certain 
distinctive  sects  like  the  Bourignonists  and  Molinista. 

Rappists. — (See  Harmony  Society.) 

Rationalists. —  Those  who  maintain  that  reason  Is 
the  one  test  of  truth  in  matters  of  religious  faith 
and  who  are  fifuided  by  this  theory  in  their  interpreta- 
tions of  the  Bible. 

Reformed  Dutch  Church. —  The  Reformed  Protes- 
tant Dutch  Chureh  which  was  instituted  in  the  Nether- 
lands during  the  i6th  century.  In  1561  it  adopted  a 
confession  of  faith,  known  as  the  Belgic  confession, 
which  was  prepared  by  Guido  de  Bres,  who  took  for  his 
model  the  Calvinistic  confession  of  the  Church  of 
France.  This  body  was  the  first  Reformed  Church 
instituted  in  the  American  colonies. 

Reformed  Dutch  Church,  True. —  A  sect  resulting 
from  the  secession  of  a  party  led  hy  Rev.  Sol  Froeligh, 
in  1822.  They  held  that  the  Reformed  Dutch  Church 
had  become  erroneous  in  doctrine,  lax  in  discipline 
and  corrupt  in  practice.  During  recent  years  the  sect 
has  gradually  awindled  away  llthough  it  is  still  in 
existence. 

Reformed  Episcopal  Church. —  Founded  in  i873_  as 
a  church  of  the  reformation,  or,  as  a  protest  against 
what  it  termed  the  errors  in  the  position  and  practice 
of  the   Protestant    Episcopal    Church. 

Reformed  German  Church. —  That  portion  of  the 
Protestant  church  which,  being  unable  to  embrace  either 
the  teaching  of  Luther  or  of  Zwingli  endorsed  instead 
the  Melanchthonian  compromise. 

Reformed  Presbyterian  Church. —  Otherwise  known 
as  Cameronians.  A  sect  founded  in  the  17th  century 
as  a  protest  against  what  its  members  regarded  as  the 
"  unworthy  compromise  "  of  the  Established  Church. 

Remonstrants. —  A  title  applied  to  the  Arminians  for 
the  reason  that  they  had  called  their  creed,  adopted  in 
1610,  "The  Remonstrance." 

Relief  Synod. —  A  body  of  Scotch  dissenters  whose 
secession  was  the  result  of  their  opposition  to  the 
existing  system  of  patronage. 

Restorationists. —  A  small  sect  the  beliefs  of  which 
may  be  designated  as  Universalism  in  a  modified  form. 

Ritualists. —  Another  designation  for  High  Church- 
men. 

Roman  Catholic  Church. —  That  body  of  CHiristians 
who  look  to  the  Holy  See  for  direction  in  spiritual 
things.     (See  Roman  Catholic  Church.) 

Russian  Orthodox  Church. —  The  national  Church 
of  Russia.  It  differs  in  belief  but  slightly  from  that 
of  the  Roman  Catholic  Church,  from  which  it  sep- 
arated about  1,000  years  ago. 

Ruthenians. —  The  members  of  the  Ruthenian  Church 
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are  converts  aad  the  descendants  of  converts  from  the 
Russian  Church  who  now  maintain  obedience  to  the 
Pofx  in  spite  of  the  fact  that  they  have  never  altered 
their  ancient  rites  and  discipline  and  still  use  the 
Greek  liturgy,  which  they  have  translated  into  Old  Sla- 
vonic 

Sabbatariam, —  Those  who  insist  upon  the  strict  ob- 
servance of  the  Sabbath  as  a  tenet  binding  upon  all 
Christians. 

^abbatitiHs. —  A  4th  century  sect  the  members  of 
which  adopted  the  Quartodeciman  rule.     Extinct. 

^atvation  Army. —  A  (luasi-miUtary  organization 
formed  to  promote  the  revival  of  religion  among  the 
masses.  It  was  organized  in  England,  about  1865,  by 
William  Booth,  a  Methodist  evangclisL  At  that  time 
it  was  known  as  the  Christian  Mission,  and  it  retained 
the  title  until  1878,  when  it  was  changed  to  that  of  the 
Salvation  Army.  Its  theological  position  is  thoroughly 
evangelical. 

SamokriicktchiHS. — A  namf  which  signifies  "  self- 
baptizers,"  and  which  as  applied  to  a  sect  of  Russian 
Christians,  indicates  its  theological  peculiarity. 

Sandemanians. —  A  denomination  founded  in  the  17th 
century  by  Robert  Sandeman,  a  disciple  of  John  Glas. 
Its  members  maintain  a  community  of  gooos;  abstain 
from  blood  meats  and  from  things  strangled,  and  partici- 
pate in  love  feasts  and  a  weekly  communion. 

Satanists. —  The  members  of  a  strange  sect  which 
worships  and  prays  to  Satan  not  only  because  of  his 
present  power  to  do  evil,  but  on  account  of  his  future 
power  to  do  good. 

Schvitnckfeldians. —  A  sect  of  German  anti-sacramen- 
talists  founded  at  the  time  of  the  Reformation  by 
Casper  Schwenckfeld. 

Scottish  Baptists. —  A  sect  which  differs  from  other 
Baptists  only  by  being  more  Congregational  in  govern- 
ment and  having  a  somewhat  stricter  form  in  discipline. 

Scottish  Kirk. — -  The  Established  Presbyterian  Church 
of  Scotland,  which,  founded  on  the  ruins  of  the 
ancient  Scottish  Church,  in  the  1 6th  century  was  adopted 
as  the  National  Establishment  by  act  of  Parliament. 

Second  Adventists. — (See  Aovehtisu  and  Millena- 

RIANISU.) 

Secularists. —  The  term  Secularist  is  most  generally 
applied  to  the  members  of  that  school  of  skepticism 
which  holds  that  man  should  devote  his  attention  only  to 
the  duties  and  interests  of  this  world. 

Seleuciatis. —  Followers  of  Seleucus,  who  rejected 
baptism  by  water  and  who  taught  that  there  would  be 
no  resurrection  of  the  body.     Extinct. 

Setcnthday  Adventists. —  The  most  primitive  form 
of  Adventism,  its  members  practising  many  of  the 
ancient  Christian  rites.     (See  Advehtish.) 

Seventh-Day  Baptists. —  A  sect  which  differs  from 
other  Baptists  chiefly  in  the  observance  of  Saturday, 
or  the  seventh  day  of  the  week,  as  its  day  for  rest 
and  worship. 

ShaHities. —  A  Mohammedan  sect,  one  of  the  four 
branches  into  which  the  orthodox  sect  of  Sunnites 
has  been  divided. 

Shakers. —  A  sect  of  American  millenarians  founded 
in  1776  by  Ann  Lee-  Although  it  does  not  impose  ce- 
libacy as  a  necessary  rule  of  life^  married  couples  are 
not  permitted  to  live  together  in  its  communities. 

Shaktas. —  A  Hindu  sect,  the  members  of  which 
worship  the  divine  power  under  its  female  represen- 
tation. 

Shiaha. —  A  Mohammedan  sect  which  claims  to  be 
the  one  orthodox  branch  of  the  religion  because  they 
accept  Ali,  the  first  cousin  of  Mohammed,  as  the  suc- 
cessor to  the  prophet,  rejecting  the  other  caliphs  who 
are  accepted  by   the  Sunnites. 

Shiites. —  One  of  the  two  great  divisions  of  Mo- 
hammedanism. Its  doctrines  are  directly  contrary  to 
those  of  the  orthodox  sect,  the  Sunnites. 

Shintoism. —  The  state  religion  of  Japan.  It  teaches 
the  existence  of  both   good   and  evil   gods. 

Sikhs. —  A  sect  founded  in  India,  about  1500,  upon 
principles  of  monotheism  and  human  brotherhood. 

Six-Principle  Baptists. —  The  oldest  sect  of  American 
Baptists.  Its  doctrines  are  founded  upon  the  "  six 
principles "  mentioned  in  the  first  three  verses  of  the 
sixth  chapter  of  the  Epistle  to  the  Hebrews:  (i)  Re- 
pentance from  dead  works:  (2)  faith  toward  God;  (3) 
baptism:  (4)  laying  on  of  hands;  (5)  resurrection  of 
the  dead,  and    (6)   eternal  judgment. 

SkopttL —  A  fanatical  sect  of  Russians.  Its  members 
practise  severe  penances,  including,  it  is  said,  self-mu- 
tilation. 

Smarttts. —  One  of  the  three  great  divisions  of  the 
Hindu  religion. 

Society  of  Friends. — (See  Friends,  Socibtv  o».) 

Socimans. —  The  followers  of  Socinius,  who  denied 
the  divinity  of  Christ  and  the  Atonement,  who  re- 
jected the  sacraments  and  the  authority  of  the  Scrip- 
tures, and  who  held  that  the  soul  of  man  was  bora 
pure. 

Southcottians. —  The  followers  of  Joanna  Southcott, 


who  professed  to  be  the  inspired  woman  of  Revelation, 
who  was  predestined  to  give  birth  to  the  new  Messiah. 
Although  she  died  of  dropsy  ten  days  after  the  date 
on  which,  as  she  had  predicted,  this  event  was  to  occui, 
her  disciples  maintained  their  faith  in  her  supernatural 
gifts,  and  the  sect  still  exists  in  small  numbers  in 
England. 

Spiritualism. —  A  religious  body  composed  of  those 
who  believe  that  it  is  possible  for  man  to  hold  com- 
munication with  the  spirits  of  the  departed. 

Starovertti, — A  designation  applied  to  those  who 
refused  to  participate  in  the  ecclesiastical  reforms  in- 
troduced in  the  Russian  Church  in  the  17th  century. 
The  name  signifies  the  "  men  of  the  ancient  faith." 

Sunnites. — The  name  applied  to  the  orthodox  Moham- 
medans who  constitute  the  largest  sect  of  the  Moslem 
world.  Its  members  accept  the  books  of  Sunna,  said 
to  be  the  verbal  utterances  of  Mohammed,  as  well  as 
the  Koran,  as  the  sources  of  doctrine.     (See  Sitnnites.) 

Suedenborgians. —  Otherwise  known  as  the  Church  of 
the  New  Jerusalem.  A  religious  system  promulgated 
by  Emmanuel  Swedenborg,  who  taught  that  the  last 
judgment  had  taken  place  in  the  year  1757,  when  the 
Old  Church,"  or  Christianity  had  given  place  to  the 
new  dispensation  as  represented  by  the  "  New  (Church  " 
of   Swedenborg. 

Syrian  Church. —  A  religious  body  still  under  obe- 
dience to  the  Pope.  Its  members  continue  to  maintain 
the  ancient  Syriac  rites,  which  are  common  alike  to 
the  Jacobites  and  themselves. 

Taborites. —  The  members  of  one  of  the  most  extreme 
parties  of  Hussites. 

Taoism. —  The  materialistic  religion  of  China. 

Theists. —  Believers  in  a  personal  Creator  and  Divin- 
ity, however  conceived  as  related  to  man.  The  term 
is  used  as  contrasted  with  Deists;  Deism  being  the 
belief  in  a  divine  principle,  not  a  personality. 

Theosophists, —  Those  mystics  who  affirm  that  they 
are  admitted  to  a  knowledge  of  the  mysteries  of  being, 
on  the  side  of  nature  as  well  as  upon  that  of  religion, 
by  means  of  an  internal  and  supernatural  illumination. 
(Jne  of  the  most  modern  applicatioiis  of  the  word  is  as 
a  designation  for  the  followers  of  Mme.  Blavatsky. 

Traskiles. —  An  early  name  for  the  Sabbatarian  puri- 
tans. 

Tubingen  School. —  A  name  applied  to  a  certain 
rationalistic  school  of  philosophy,  the  members  of  which 
questioned  the  credibility,  integrity,  and  reliability  of 
the   New  Testament. 

Ultramonlanists. —  From  a  Roman  Catholic  point  of 
view  this  name  is  applied  to  those  who  believe  that  the 
Pope  is  supreme  ruler  over  every  part  of  the  Christian 
Church  and  of  every  sovereign  of  earth. 

Unitarian. —  A  name  applied  to  those  who  deny  the 
distinction  of  persons  in  the  Trinity  and  who  hold  that 
they  in  themselves  only  hold,  in  its  true  sense,  the 
Unity  of  God. 

United  Brethren. —  Otherwise  known  as  United 
Brethren  in  Christ.  A  sect  whose  present  doctrinal 
position  is  quite  similar  to  that  of  the  Moravians. 
Although  never  officially  instituted  it  grew  out  of  the 
attempt  of  William  Otterbein  to  found  a  church  that 
would  unite  the  various  Presbyterian  sects  as  one  body 
of   Christians. 

United  Presbyterians. —  A  body  composed  of  two 
sects  of  Scotch  dissenters,  the  Associated  and  the 
Relief  synods. 

Universatisls. —  Those  who  believe  in  the  ultimate 
salvation  of  all  mankind. 

Utilitarian. —  A  designation  applied  to  those  who 
hold  that  man's  actions  derive  their  character,  in  a 
moral  sense,   from  their  consequences. 

Vamamargis. —  The  name  applied  to  those  persons 
who,  in  Hinduism,  worship  the  female  side  of  the 
dual  nature  of  Vishnu. 

Volunteers  of  America. —  An  offshoot  from  the  Sal- 
vation Army  resulting  from  a  misunderstanding  between 
the  leaders  of  the  two  bodies.  As  in  the  Salvation 
Army  both  "sexes  participate  in  its  meetings,  and,  like 
the  older  body,  while  it  has  no  formulated  creed,  it  is 
thoroughly   evangelical, 

Wahhabees.—  Followers  of  Abd-el-Wahhab,  a  Mo- 
hammedan reformer  of  the  i8th  century.  They  stren- 
uously oppose  all  practices  not  absolutely  sanctioned  by 
the  Koran. 

Waldensians.—A  reforming  body  of  Christians,  the 
members  of  which  participated  in  the  Reformation.  A 
Waldensian  church  now  existent  in  Italy  numbers  more 
than   20,000  members. 

Waterlanders. —  A  sect  of  Mennonites,  similar  in 
doctrine  but  less  rigid  in  discipline  than  the  main 
body. 

WUburiles. —  A  branch  of  the  Society  of  Friends 
who  followed  John  Wilbur  in  his  protests  against  the 
actions  of  the  Society  in  abandoning  its  original  prin- 
ciples. 

Wilkinsonians. —  A  19th  century  American  sect  the 


Digitized  by 


Google 


RELIGIOUS  SOCIETIES  — REMBRANDT 


lly  _        .      _ 

the   result,    like   the    Satanists,    they    believe   that   it   is 
right  for  man  to  pray  to  him. 

ZanMgluuu. —  A  designation  applied  to  the  Jacobites 


jnembers  of  which  accepted  the  statements  of  Jemima 
Wil^nson,  who  asserted  that  she  was  divinely  inspired, 
having  been  raised  from  the  dead. 

Ytttedtes. —  An  ancient  sect  of  unknown  origin. 
Its  members  form  a  tribe  of  individual  nationality  lo- 
cated in  the  neighborhood  of  Mosul.  They  not  only 
believe  in  God  but  also  in  Satan,  whom  they  recognize 
as  the  chief  of  the  angelic  hosts.  Admitting  that  he  is 
suffering  punishment  now,  they  believe  that  he  will 
eventually  be  restored  to  his  originally  high  station.^  As 
the  result,  I''""  '*""  '^"^ — ""*"  '' —  *""'' —  ''""'  '*  "" 
right  for  mai 

ZanMaluMi 
«f  the  East. 

Zoarites. —  The  name  applied  to  a  sect  of  American 
Lutherans. 

Zoharites. —  A  modem  Jewish  sect  which  takes  its 
name  from  the  Kabbalistic  book  of  Zohar,  which  is  held 
in  great  veneration. 

Zoroastrians, —  See  Parsess. 

J.  R.  Meader, 
Editor  '^American  Almanac.'* 

Religious  Societies.     See  Orders,  Religious. 

Rel'ly,  James,  Welsh  Universalist  clergy- 
man :  b.  Jeffreston,  Pembrokeshire,  Wales,  about 
1722;  d.  London,  England,  25  April  1778.  He 
•was  converted  by  George  Whitefield  in  1741  and 
became  one  of  his  preachers,  but  after  several 
years  became  convinced  of  the  truth  of  Univer- 
salism  and  broke  with  Whitefield.  He  settled  in 
London  in  1761  and  though  his  preaching  met 
with  little  success  yet  in  1770  he  converted  to 
his  faith  John  Murray  (q.v.),  the  founder  of 
Universalism  in  United  States. 

Remainder  is  defined  in  law  as  an  estate 
which  commences  after  the  determination  of 
another  estate  in  the  same  property,  which  has 
previously  been  limited  by  the  same  convey- 
ance. A  remainder  becomes  vested  whenever  the 
preceding  estate  is  limited  so  as  to  determine 
on  an  event  which  must  certainly  happen.  It  is 
the  present  right  of  one  to  the  future  enjoy- 
ment of  an  estate,  which  right  takes  effect  on 
the  determination  of  the  preceding  estate.  Con- 
tingent estates  usually  give  rise  to  considerable 
doubt.  The  intention  expressed  in  the  instru- 
ment by  which  the  contingent  estate  is  created, 
governs.  Contingent  remainders  are  defined  by 
statute  in  some  States. 

Rembang,  rem-bang',  Java,  a  busy  town 
on  the  north  coast,  west  of  the  river  Rembang, 
and  60  miles  west-northwest  of  Samarang.  Its 
well-protected  harbor  is  one  of  the  best  in 
the  island.  It  has  a  good  trade  in  ship-timber 
and  in  ship-building,  and  near  it  are  valuable 
salt-pans.    Pop.  11,000. 

Rembrandt,  rem'brint  or  -brant  (full 
name  written  Rembrandt  Harmensz  van  Rijn 
or  Rvn),  Dutch  painter  and  etcher:  b.  Leyden  15 
July  1607;  d.  Amsterdam  8  Oct.  1669.  He  was 
the  son  of  a  rniller  settled  in  Leyden:  and  an 
early  shown  disposition  toward  the  life  of  an 
artist  caused  him  to  be  taken  from  the  Latin 
School  at  an  early  age  and  put  into  the  studio  of 
a  Leyden  artist  who  took  pupils.  In  1622  he  was' 
sent  to  a  studio  in  Amsterdam.  In  1623  he  seems 
to  have  been  working  as  an  artist  and  there 
is  a  signed  and  dated  picture  of  <  Saint  Paul 
in  Prison'  in  the  Stuttgart  Gallery,  which  is  his 
■earliest  piece  with  an  ascertained  date.  By  1630 
he  was  settled  in  Amsterdam,  and  in  1634  mar- 
ried Saskia  van  Ulenburgh,  who  lived  with  him 
only  eight  years,  leaving  one  son,  Titus.  Sas- 
kia bad  property;  and  her  death  caused  con- 
fusion in  Rembrandt's  affairs  because  of  her  will 
leaving  all  of  this  property  to  Titus,  with  only 
a  life  interest  to  her  husband,  while  in  the  mean- 
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time  Rembrandt's  affairs  had  been  in  a  bad  con- 
dition. In  1656  he  was  finally  sold  out  as  a 
bankrupt.  It  is  not  perfectly  known  why  the 
very  prosperous  painter  who,  in  his  early  man- 
hood, had  a  great  deal  of  work  to  do  as  a 
portrait  painter  (always  a  profitable  branch  of 
the  art),  and  whose  etchings '  sold  remarkably 
well,  should  have  become  so  straitened  in  his 
circumstances.  It  is  known  that  he  bought  very 
freely,  surrounding  himself  with  works  of  art 
of  all  kinds,  of  which  he  was  a  constant  and 
diligent  student,  and  by  means  of  which  he  gave 
himself  that  knowledge  of  the  world  which  he 
did  not  obtain  from  travel,  as  it  appears  that 
he  never  crossed  the  frontiers  of  the  United 
Provinces.  It  is  also  asserted  that  a  certain 
change  in  popular  taste  left  him  at  one  side 
while  it  followed  men  whom  we  now  deem 
greatly  his  inferiors  in  artistic  power.  He  had 
many  pupils  and  many  assistants,  and  even  the 
interruptions  caused  by  death  and  by  loss  of 
fortune  do  not  seem  to  have  checked  the  great 
production  of  his  work,  for  between  the  time  of 
his  bankruptcy  and  the  time  of  his  death,  13 
years  later,  he  was  as  busily  engaged  and  his 
work  was  fully  as  important  as  at  any  former 
time.  The  mention  of  a  few  works  of  art  with 
their  dates  in  the  course  of  this  article  illus- 
trates this  fact  sufficiently  well. 

At  a  very  early  date  Rembrandt's  style  as  a 
painter  was  fixed.  It  is  extremely  original, 
founded  on  the  work  of  no  other  artist  of  any 
school,  based  upon  a  strong  perception  of  the 
beauty  and  value  of  pure  light  and  shade  in 
nature  and  in  art.  In  one  sense  he  was  a  great 
colorist,  namely  in  that  he  conceived  a  painting 
as  strictly  the  result  of  a  disposition  and  com- 
bination of  the  hues  and  tints,  treating  all  his 
work  with  as  complete  a  color-scheme  as  that 
used  by  the  great  Venetians.  There  is  this  pe- 
culiarity, however,  that  Rembrandt's  coloring  is 
sombre,  and  reaches  its  highest  achievement  in 
combinations  of  browns  and  grays  with  but  few 
passages .  of  primary  color  or  of  those  hues 
which  approximate  to  primary  color.  A  blue 
sash  may  appear  in  a  portrait,  and  its  effect  of 
pure,  bright  color  may  be  led  up  to  and  assisted 
by  the  glimmer  of  steel  and  the  warm  yellow- 
ish-brown of  a  buff  coat ;  but  as  a  general  thing 
these  effects  are  not  his  happiest  achievements 
as  we  see  the  picfures  now,  and  those  are  the 
most  delightful  to  us  in  which  he  departs  the 
least  from  his  accustomed  gravity  of  tone. 
There  is  a  certain  disappearing  of  the  subject 
in  blackness  which  is  very  disagreeable  to  many 
lovers  of  painting;  and  it  is  hard  to  form  a  con- 
ception of  how  far  this  has  been  the  result  of 
time  producing  changes  in  the  pigments.  Mean- 
while the  effect  of  a  brilliantly  modeled  head 
coming  to  light  from  a  profoundly  gloomy 
background  and  helped  by  the  painting  of  cos- 
tume similarly  relieved  by  light  colors  upon 
darkness,  is  veiy  pleasing  to  many  students ;  and 
apart  from  his  obviously  surpassing  ability, 
Rembrandt  is  a  delightful  painter  to  many 
ardent  lovers  of  the  art  of  painting.  To  paint- 
ers by  profession  Rembrandt  must  always  be 
one  of  the  men  whose  work  commands  the 
highest  respect. 

His  power  of  characterization  is  not  con- 
fined to  painting,  and  his  small  etchings  drawn 
upon  copper  in  a  few  straggling  lines  have  as 
much  of  it,  according  to  their  subject,  as  the 
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largest  pictures.  This  power  of  characteriza- 
tion lifts  him  almost  out  of  the  category  of  the 
painters  of  his  period.  When  he  has  character 
to  express,  either  of  an  individual  or  of  a  race 
of  men,  he  does  it  with  a  touch  and  an  evi- 
dence of  thought  entirely  his  own.  It  may 
sometimes  take  a  disagreeable,  even  an  ignomin- 
ious appearance,  and  his  drawing  in  a  given 
case  may  not  be  dignified  or  refined  or  even 
truthful;  while  yet  the  significance  of  the  state- 
ment he  wishes  to  make  remains  uniformly  dis- 
tinct and  positive. 

Among  his  most  important  paintings  are  the 
'Saint  Paul  in  Prison,'  in  the  Stuttgart  Gallery, 
signed  and  dated  1627 ;  the  portrait  of  a  man  at 
Windsor  Castle,  signed  and  dated  1631;  the 
portrait  of  his  brother  in  the  Berlin  Museum, 
that  of  himself  in  Buckingham  Palace,  and  that  of 
an  old  woman  in  the  Hermitage  collection  near 
Saint  Petersburg;  <The  Supper  at  Emmaus,' 
in  the  Louvre;  and  <The  Lesson  in  Anatomy, > 
at  The  Hague.  There  are  two  magnificent  por- 
trait groups,  one  of  his  middle  life  and  one  of 
his  more  advanced  age;  'The  Night  Watch,'  in 
the  Amsterdam  Museum,  signed  and  dated  1642, 
and  'The  Syndics  of  the  Clothmakers'  Com- 
pany,' in  the  Amsterdam  Museum,  signed  and 
dated  1661. 

Of  his  etchings  the  ntimber  is  so  very  great 
and  the  enthusiasm  which  they  have  excited 
among  great  classes  of  collectors  and  students 
during  the  19th  century  is  so  intense,  that  it  is 
very  hard  to  name  even  a  few  characteristic 
specimens.  The  prices  which  they  fetch  at  auc- 
tion or  at  private  sale  are  enormous  (several 
thousands  of  dollars  in  many  cases),  though 
price  is  not  always  proportionate  to  merit,  as 
rarity  has  much  to  do  with  this  detail.  Thus 
the  famous  'Three  Trees'  (1643),  of  which  a 
fine  copy  is  worth  as  much  money  as  a  large 
oil  painting  by  a  modern  artist,  and  the  won- 
derful portrait  of  the  'Burgomaster  Six'  are 
not  necessarily  as  much  better  than  other  and 
less  costly  prints  as  their  price  would  indi- 
cate. Their  faultless  work,  however,  is  the 
main  consideration,  and  the  portrait  of  Six  must 
always  be  of  extreme  value  when  in  fine  con- 
dition, because  the  closely  worked  etching  has 
caused  the  plate  to  suffer  from  use  —  there  can 
never  have  been  more  than  40  or  50  impres- 
sions of  great  brilliancy.  During  his  life 
and  during  the  i8th  century  the  so-called  Hun- 
dred Guilder  print,  'Christ  Healing  the  Sick,' 
was  the  most  famous;  and  since  that  time  the 
etching,  slight  and  but  little  worked  over,  'The 
Death  of  the  Virgin'  (1639),  is  one  of  the  most 
admired  by  artists  of  all  Rembrandt's  work  in 
black  and  white;  the  wonderful  portrait  of  the 
'Goldweigher'  (1639),  that  of  the  preacher,  Uij- 
tenbogaert  (1635),  the  famous  Dr.  Faustus,  dated 
1648,  and  several  of  the  landscapes,  especially 
the  'Cottage  with  the  Great  Tree,'  and  the 
magnificent  'Omval,'  dated  1645,  are  all  etch- 
ings which  are  unsurpassable  even  among  Rem- 
brandt's own  works. 

The  most  complete  book  on  Rembrandt,  that 
of  C.  Vosmaer.  'Rembrandt,  sa  Vie  et  ses 
CEuvres'  (1877),  has  furnished  most  writers 
since  that  time  with  their  facts.  A  more  re- 
cent work  of  great  extent  and  thoroughness  is 
that  by  Emile  Michel,  translated  into  English 
as  'Rembrandt,  his  Life,  his  Work,  his  Time' 
(London,  1894).    This  book  is  elaborately  illus- 


trated. Small  biographies  by  Knackfuss  (1899), 
Malcolm  Bell  (1899),  Neumann  (1900),  some 
of  them  well  imagined,  are  contained  in  the 
different  series  of  Artists'  Lives.  The  etchings 
form  a  continual  study,  and  besides  the  famous 
work  of  Bartsch  (1797),  which  is  continually 
referred  to,  there  have  been  works  by  Charles 
Blanc  ( 1880)  and  Dutuit.  His  complete  etched 
work  has  been  reproduced  in  admirable  photo- 
gravure by  Armand-Durand.  The  English 
etcher  and  student  of  etchings,  Sir  Francis  Sey- 
mour Haden,  has  published  a  small  book  on 
Rembrandt's  etchings,  'The  Etched  Work  of 
Rembrandt'  (1879-80),  in  which  there  is  a 
careful  investigation  of  the  authenticity  of  some 
which  may  be  thought  to  be  by  students  or  imi- 
tators. Russell  Stubois. 

Remedies,  ra-ma'fhe-os,  or  San  Juan  de 
Los  Remedies,  san  hoo-an'  de  los  ra-ma'(he- 
os,  town,  Santa  Clara  province,  32  miles  east 
of  the  town  of  Santa  Clara.  It  is  four  miles 
from  the  north  coast,  but  is  connected  with  its 
port,  Caibarien,  by  rail,  and  also  with  the  im- 
portant towns  of  the  island  to  the  west.  It  is  ia 
a  fertile  region  and  carries  on  a  good  trade. 
Pop.  about  7,000. 

Remensnyder,  rem'en-sni"der,  Junius  Ben- 
jamin, American  Lutheran  clergyman:  bi 
Staunton,  Va.,  24  Feb.  1843.  He  was  gradu- 
ated from  Pennsylvania  College,  Gettysburg,  ia 
1861  and  from  its  theological  department  in  1865. 
He  served  in  the  Union  army  in  1862-3,  was 
ordained  in  1865  and  has  held  important 
pastorates  at  Philadelphia,  Savannah,  and 
New  York,  and  originated  the  movement  which 
resulted  in  the  adoption  of  a  common  service- 
ritual  in  all  American  Lutheran  churches.  He 
has  published:  'Heavenward'  (1874);  'Doom. 
Eternal'  (1880) ;  'Six  Days  of  Creation' 
(1886);  'Lutheran  Manual'   (1892);  etc. 

Remenyi,  re'man-ye,  Edouard,  Hungarian 
violinist:  b.  Heves  1830;  d.  San  Francisco,  CaU 
IS  May  1898.  He  studied  violin  at  Vienna 
under  Joseph  Bohm.  For  his  part  in  the  insur- 
rection against  Austria  in  1848  he  was  obliged 
to  flee  from  Hungary.  He  came  to  the  United 
States  in  1849,  but  returned  to  Europe  a  few 
years  later  and  in  1854  was  appointed  solo 
violinist  to  Queen  Victoria.  He  returned  to 
Hungary  in  i860  under  the  amnesty,  and  attained 
great  'fame.  Thenceforward  he  made  repeated 
Fours  in  Europe  and  returned  to  the  United 
States  in  1878,  where  he  spent  much  time  until 
his  death.  He  possessed  a  high  technical  mastery 
of  his  instrument,  but  was  often  betrayed  into 
exaggerations  that  marred  the  artistic  effects  of 
his  playing. 

Remey,  ra'mi,  George  Collier,  American 
naval  officer:  b.  Burlington,  Iowa,  10  Aug.  1841. 
He  was  graduated  from  the  United  States  Naval 
Academy  in  1859  and  entered  the  na\'y  and 
served  with  distinction  on  the  Union  side  during 
the  Civil  War.  When  the  war  with  Spain  broke 
out  he  was  placed  in  command  of  the  naval  base 
at  Key  West,  Fla.,  and  subsequently  became 
commandant  of  the  navy  yard  at  Portsmouth. 
N.  H.  He  was  promoted  rear-admiral  in  i8g8. 
and  in  1900  was  given  command  of  the  Asiatic 
Station  at  Yokohama,  and  in  this  capacity  direct- 
ing the  operations  of  the  United  States  nawl 
forc«8  in  China.    He  was  retired  in  August  1903.. 
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Retnigius,  rS-mljI-Qs,  Sain^  the  great 
apostle  of  the  French  nation:  b.  Laon  438;  d. 
Rheims  13  Jan.  533.  He  was  appointed  bishop 
of  Rheims  in  459.  He  it  was  who  baptized 
Clovis,  the  founder  of  the  French  monarchy, 
who  had  been  converted  to  Christianity  chiefly 
through  the  influence  of  his  queen,  Clothilde. 
The  ceremony  took  place  amid  imposing  sur- 
roundings on  Christmas  Day,  496.  Through  the 
example  of  the  king  and  the  untiring  exertions 
of  Remigius  almost  the  whole  of  Gaul  was  Chris- 
tianized in  the  lifetime  of  the  latter.  Consult: 
Migne,  <Patrologia  Latina,'  Vol.  LXV.  (which 
contains  some  of  the  bishop's  letters) ;  Aubert, 
'Vie  de  Saint  Remi>   (1849). 

Rem'ington,  Frederic,  American  artist:  b. 
Canton,  N;  Y.,  4  Oct  1861.  He  studied  at  the 
Vale  Art  School  and  the  Art  Students'  League, 
New  York,  and  later  went  west  where,  as  cow- 
boy and  stockman  on  a  ranch,  he  gathered  the 
material  that  has  made  him  a  success  in  scenes 
of  frontier  life.  He  has  contributed  frequently 
to  the  leading  magazines  and  periodicals  scenes 
of  western  military  and  Indian  life,  and  also 
events  of  the  Cuban  War  of  1897-8.  Few  illus- 
trators draw  the  horse  with  so  much  character 
and  life-likeness.  He  has  produced  several 
sculptures  such  as  <The  Broncho  Buster*  and 
'The  Wounded  Bunkie.*  As  author  and  illus- 
trator he  has  produced  'Pony  Tracks'  (1895); 
'Crooked  Trails'  (1898)  ;  'Frontier  Sketches' ; 
and  a  novel,  'John  Ermine  of  the  Yellowstone' 

<I902). 

Remington,  Philo,  American  inventor:  b. 
Litchfield,  N.  Y.,  31  Oct.  1816 ;  d.  Silver  Springs, 
Fla.,  5  April  i88g.  He  entered  the  small-arms 
factory  of  his  father  at  Ilion,  N.  Y.,  and  for 
25  years  was  superintendent  of  the  mechanical 
department.  The  perfecting  of  the  Remington 
breech-loading  rifles  and  of  the  Remington  type- 
writer was  mainl;^  due  to  him.  In  1886  he 
withdrew  into  private  life  and  in  that  year 
Wyckoff,  Seamans  &  Benedict  bought  out  the 
Remington  interest  in  the  typewriter,  and  an 
assignment  having  been  made,  took  charge  of 
the  Ilion  plant  In  1888  the  main  plant  passed 
to  Hartley  &  Graham,  who  operated  it  as  the 
Remington  Arms  Company. 

Remington  Rifle.     See  Small  Arms. 

Remittent  Fever.  See  Jungle-fever; 
Malaria. 

Remon'strants,  those  members  of  the 
Reformed  Church  in  Holland  who,  in  the  year 
1609,  after  the  death  of  Jacobus  Arminius,  con- 
tinued to  adhere  to  his  doctrines,  and  in  1610 
presented  to  the  States  of  Holland  a  remon- 
strance in  which  they  defend  the  grounds  of 
their  dissent  from  the  official  creeds  of  the  Re- 
formed Church:  thereafter  they  were  styled 
Remonstrants,  and  they  are  still  represented  in 
Holland  by  a  small  but  scholarly  and  liberal 
sect.    See  Arminians;  Religious  Sects. 

Rem'ora,  or  Sucking-fish,  a  popular  name 
for  any  species  of  the  family  Echineididce  and 
order  Discocephaii.  The  top  of  the  head  is 
provided  with  a  peculiar  sucking  disk,  a  modifica- 
tion of  the  spinous  dorsal  fin,  composed  of  a 
series  of  plates  arranged  transversely,  by  means 
of  which  they  attach  themselves  to  moving 
objects  and  thus  supplement  their  powers  of 
locomotion.  On  the  coast  of  Zanzibar  and  else- 
where they  are  used  in  catching  other  fishes  and 


turtles,  the  remora  being  secured  by  a  line 
fixed  to  the  tail,  and  being  sent  in  pursuit  of 
the  turtles,  etc.,  to  which  it  attaches  itself  by 
means  of  its  sucker.  The  ancients  believed^  in 
the  remora's  power  of  arresting  and  detaining 
ships  in  full  sail  through  their  suctorial  powers; 
and  Antony's  galley  at  the  battle  of  Actium  was 
said  to  have  been  fixed  by  a  remora,  which  defied 
the  efforts  of  several  hundreds  of  men  to  free 
tlie  vessel. 

The  remoras  are  a  group  of  oceanic  fishes 
occupying  a  rather  isolated  position  among  the 
spiny-rayed  Teleostomi.  Five  genera  and  eight 
species  have  been  recorded  from  North  Amer- 
ican waters.  Some  of  them  appear  to  confine 
their  attentions  to  particular  species  of  large 
fishes,  as  the  spear-fish,  dolphins,  etc.;  others 
are  less  particular.  The  common  species  on  the 
Atlantic  coast  of  the  United  States  are  the 
shark-sucker  (Echeneis  naucrates),  very  fre- 
quently found  adhering  to  large  sharks  as  well 
as  to  other  fishes;  Remora  brachyptera,  the 
sword-fish  remora ;  and_  Remora  remora,  a  spe- 
cies widely  distributed  in  warm  seas.  They  arc 
not  utilized  for  food  nor  for  any  other  purpose 
in  this  country. 

Remscheid,  rem'shit,  Prussia,  Rhine  prov- 
ince ;  a  manufacturing  centre.  Its  chief  articles 
of  trade  are  cutlery  and  iron  wares,  besides 
machinery,  tools,  silk,  etc. 

Rem'sen,  Ira,  American  chemist  and  edu- 
cator: b.  New  York  10  Feb.  1846.  He  studied 
at  the  College  of  the  City  of  New  York,  was 
graduated  in  1867  from  the  medical  department 
of  Columbia,  pursued  chemical  courses  at 
Munich  and  Gottingen,  and  in  1870-2  was  assist- 
ant to  Professor  Rudolph  Fittig  in  the  chemical 
laboratory  of  the  University  of  Tubingen.  In 
1872-6  he  was  professor  of  chemistry  and  phys- 
ics in  Williams  College,  and  in  1876,  upon  the 
organization  of  the  Johns  Hopkins  _  University, 
was  made  professor  of  chemistry  in  the  new 
institution.  He  formed  its  chemical  department 
and  has  continued  to  direct  the  numerous  re- 
searches of  the  Johns  Hopkins  laboratory,  the 
facilities  of  which  are  not  excelled  in  the  United 
States.  Despite  the  large  amount  of  executive 
work  devolving  upon  him  in  connection  with 
his  chair,  he  found  opportunity  for  considerable 
original  investigation,  including  that  in  connec- 
tion with  the  oxidation  of  aromatic  substitution 
products,  the  sulphides,  double  halides,  and  the 
decomposition  of  diazo  compounds  by  alcohol. 
In  1881  he  made  a  study  for  the  city  council  of  a 
peculiar  condition  of  Boston  water,  which  he 
found  due  to  a  growth  of  fresh-water  sponge 
in  one  of  the  artificial  lakes  from  which  the 
supply  was  derived.  He  also  conducted  for 
the  National  Board  .of  Health  special  researches 
in  various  subjects,  among  them  'Organic  Matter 
in  the  Air'  and  'The  Contamination  of  Air  in 
Rooms  Heated  by  Hot-Air  Furnaces  or  by  Cast- 
iron  Stoves.'  He  was  made  vice-president  of 
the  university,  and  frequently,  in  the  absence  of 
the  president;  Dr.  Daniel  Coit  Gilman  (q.v.), 
acted  as  president.  In  June  igoi  he  was  chosen 
president  upon  the  resignation  of  Dr.  Gilman. 
In  1873  he  was  elected  to  the  American  Associa- 
tion, in  1875  made  fellow,  and  in  1879  president 
of  the  chemical  section,  and  in  1902  president  of 
the  association.  He  became  a_  member  of  the 
National  Academy  of  Sciences  in  1882,  and  was 
at  one  time  president  of  the  American  Chemical 
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Society.  He  founded  in  1879,  and  has  since 
edited,  the  'American  Chemical  Journal.^ 
Among  his  text-books  are:  'The  Principles  of 
Theoretical  Chemistry'  (1877);  'Introduction 
10  the  Study  of  the  Compounds  of  Carbon,  or 
Organic  Chemistry'  (1885);  'Introduction  to  the 
Study  of  Chemistry'  (1886)  ;  'The  ElemenU  of 
Chemistry'  (1887);  'A  Laboratory  Manual' 
<i889)  ;  and  'Chemical  Experiments'  (1895). 

Remus,  re'mus,  in  the  fabulous  history  of 
Rome,  the  twin  brother  of  the  founder  01  the 
city,  Romulus,  who  in  a  quarrel  slew  him. 

Renius,  Uncle,  a  well-known  negro  char- 
■acter  invented  by  Joel  Chandler  Harris  (q.v.) 
and  introduced  to  his  readers  in  'Uncle  Remus: 
His  Songs  and  Sayings'  (1880).  Uncle  Remus, 
an  aged  plantation  African,  is  used  as  the  mouth- 
piece of  quaint  folk-lore  tales  current  among 
the  blacks  of  the  South  and  detailing  in  pictur- 
esque and  amusing  fashion  the  adventures  of 
Bre'r  Rabbit,  Bre'r  Fox,  and  other  animals. 
'The  stories,  interlarded  with  considerable  homely 
■philosophy,  were  gathered  with  much  care  by 
'.the  author,  and  awakened  among  students  an  in- 
terest in  that  domain  of  the  beast-fable. 

Rimusat,  ra-mu-za,  Charles  Fransois 
Marie,  Comte  de,  French  politician  and  man 
of  letters,  son  of  the  Comtesse  de  Remusat 
<q.v.)  :  b.  Paris  13  March  1797;  d.  there  6  June 
1875.  He  was  educated  at  the  Lycee  Napoleon 
and  entered  life  as  a  journalist  and  lawyer.  He 
■was  a  member  of  the  Chamber  of  Deputies 
1830-48,  and  in  1848-9  of  the  constituent  and 
legislative  assemblies,  in  which  he  voted  with 
the  friends  of  order.  From  March  to  October 
1840  he  was  minister  of  the  interior,  and  in 
1871-3  minister  of  foreign  affairs.  He  began 
public  life  as  a  Liberal,  hut  ended  it  as  a  Con- 
servative. During  the  Second  Empire  he  lived 
in  retirement,  devoting  himself  chiefly  to  literary 
pursuits.  His  works  include:  'LAngleterre  au 
XVin.  Siecle>  (1856);  'Bacon'  (1857);  'Lord 
Herbert  of  Cherbury'  (1874);  'Histoire  de  la 
Philosophic  en  Angleterre  depuis  Bacon  jusqu'i 
Locke'  (1875);  'Abelard'  (1845);  <Essais  de 
Philosophic'   (1842)  ;  etc. 

Remusat,  Claire  Elizabeth  Jeanne  Gravier 
de  Vergennes,  Comtesse  de:  b.  Paris  5  Jan. 
1780;  d.  16  Dec.  1831.  She  was  married  to 
Comte  Aup^ste  Laurent  de  Remusat,  Napoleon's 
chamberlain,  and  her  position  made  her  thor- 
oughly acquainted  with  the  life  of  Napoleon's 
<ourt.  Her  'Essai  sur  I'Education  des  Femmes,' 
published  i8z4,  received  an  academic  couronne, 
and  her  'Memoires,'  published  in  1879-80,  are 
particularly  valuable  for  the  light  they  throw  on 
th ;  court  of  the  First  Empire. 

Remusat,  Jean  Pierre  Abel,  French 
Orientalist:  b.  Paris  5  Sept.  1788;  d.  there 
3  June  1832.  He  devoted  himself  to  the 
study  of  Oriental  languages,  particularly  Chinese, 
-while  pursuing  a  course  in  medicine,  and  in  1811 
published  'Essai  sur  la  Langue  et  la:  Litterature 
<hinoises.'  He  received  his  degree  as  a  physi- 
cian in  1814  and  entered  one  of  the  military 
liospitals,  but  in  that  year  accepted  the  chair 
of  Chinese  which  had  been  established  for  him 
at  the  College  de  France.  He  was  admitted  to 
tthe  Academy  of  Inscriptions  in  1816  and  in  1818^ 
after  Visconti's  death,  became  editor  of  the 
*  Journal  des  Savants.'  He  was  one  of  the 
iounder*  of  the  Societe  Asiatique  in  Paris.    His 


works  include:  'Livre  des  Recompenses  et  des 
Peines'  (1816);  'L'invariable  Milieu  'of  Tsz"- 
tse'  (1817)  ;  'Elements  de  la  Grammaire  chi- 
noise'  (1822)  ;  'Memoire  sur  la  Vie  et  les  Opin- 
ions de  Lao-tse'  (1823)  ;  'Recherches  sur  les 
Langues  tartares'  (1829)  :  etc.  Consult  Silvestre 
de  Sacy,  'Notice  sur  la  Vie  et  les  Ouvrages  de 
Remusat'    (1834). 

Remy,  Saint.    See  Remigius,  Saint. 

Renittssance,  re-na-sahs  or  re-na'sans,  a 
movement  in  learning,  science,  literature  or 
art,  or  in  all  of  them,  in  which  it  is  thought 
that  there  is  a  revival  of  an  ancient  spirit 
and  of  ancient  methods,  or  even  a  decided 
advance  in  intelligence  without  traceable  imi- 
tatkin.  The  name  is  given  especially  to  sev- 
eral movements  in  European  history,  all  more 
or  less  abortive;  but  most  of  all  to  die  great 
movement  which  began  in  Italy  about  1300  A.a 
This  movement,  called  by  the  Italians  the  Risorgi- 
mento,  consisted  at  first,  so  far  as  conscious  ef- 
fort was  concerned,  in  the  collecting  of  Latin 
manuscripts  of  the  classical  authors,  and  the 
study  of  them.  It  is  noticeable,  however,  that 
this_  purely  scholarly  movement  was  accom- 
panied by  a  general  intellectual  advance,  of 
which,  indeed,  some  evidence  is  to  be  seen  in 
different  parts  of  Europe,  at  least  a  half-cen- 
tury earlier  than  the  time  fixed  above.  Thus 
in  England  the  monk,  Roger  Bacon,  who  died  in 
1294,  had  done  a  great  deal  of  needed  work  in 
asserting  the  necessity  of  studying  nature  di- 
rectly by  observation  and  in  a  sense  by  experi- 
ment, disregarding  in  the  main  the  opinions  of 
churchmen,  schoolmen  or  professors  in  the 
universities.  Marco  Polo,  traveling  with  his 
father  and  ancle,  at  the  close  ot  the  13th 
century,  throughout  a  large  part  of  Asia,  visiting 
China  and  Japan,  published  in  his  account  of  his 
voyages  that  which  had  not  been  guessed  be- 
fore about  the  Far  East  The  third  Crusade, 
under  Philip  Augustus  of  France  and  Richard 
I.  of  England,  had  closed  in  1 192;  and  the 
fourth  Crusade  with  the  capture  of  Constanti- 
nople by  the  Latins  ended  with  1204,  while  the 
later  expeditions  of  John  of  Brierme  and  of 
Louis  IX.  all  ended  by  1270:  and  while  these 
expeditions  failed  utterly  in  their  main  ob- 
ject, they  spread  through  Europe  the  knowledge 
or  other  races,  other  peoples  and  other  scholar- 
ships than  that  possessed  by  the  West  The 
enlightened  emperor  Frederick  II.,  who  died  in 
1250,  was  an  enthusiastic  advocate  of  classical 
studies. 

So  in  the  arts  of  design,  the  wonderful 
achievements  of  the  Gothic  architects,  though 
wholly  mediseval  in  origin,  were  yet  a  step 
toward  modem  times  in  tiie  general  application 
of  sound  principles  of  construction,  studied, 
indeed,  largely  by  the  rule  of  thumb  and  em- 
pirically, but  still  affecting  favorably  large 
numbers  of  workmen  who  were  kept  constantly 
employed  on  important  structures.  All  the  fine 
arts  were  marked  in  the  13th  century  by 
a  rapid  and  on  the  whole  permanent  gain,  for 
sculpture  in  connection  with  the  great  cathe- 
drals was  developed  with  extraordinary  rapidity 
and  reached  great  excellence  in  truth  to  nature 
and  in  decorative  effect:  and  excellent  designs 
in  color  grew  with  the  growing  art  of  decora- 
tive glass  in  huge  windows,  while  all  the  sub- 
sidiary arts  in  metal,  leather,  and  the  like  wef« 
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being  pushed  intelligently  and  with  vigor.  More- 
over, in  pure  literature,  the  works  of  the 
French  poets  of  the  South  and  at  a  later  time 
of  the  Centre,  tended  toward  a  larger  develop- 
ment in  poetry  and  prose. 

Throughout  the  north  of  Europe  this  progress 
was  checked  in  the  14th  century,  partly 
by  the  ruinous  wars  which  were  waged  in 
France  by  English  kings  finding  means  to  divide 
the  great  nobility  of  northwestern  Europe  and 
to  retard  the  growth  of  comfort  and  intelligence 
for  nearly  a  century.  And  this  fact  allowed  Uie 
leadership  to  pass  to  Italy.  Thus  in  1340,  when 
the  Hundred  Years'  war  began  in  the  claim 
asserted  by  Edward  III.  of  England  to  the 
French  crown,  Petrarch  was  36  years  old 
and  in  the  middle  of  his  great  labors,  and 
his  friend,  Boccaccio,  was  following  him  close. 
These  are  the  men  who  are  the  most  famous 
in  th«  early  pursuit  of  classical  learning,  but 
there  were  associated  with  them  men  who  were 
less  known  as  original  writers  and  whose  names 
are  therefore  less  celebrated,  who  yet  did  much 
of  the  heavy  work  of  collecting  and  studying 
manuscript.  The  death  of  those  two  men  in 
1374  and  I37S  may  be  thought  to  close  the  first 
epoch  of  the  Risorgimento  —  for  by  this  name 
|t  would  be  better  to  designate  the  purely  Ital- 
ian movement  which  continued  for  three  quarters 
of  a  century. 

It  is  to  be  remembered  that  there  was  still 
nearly  a  century  to  elapse  before  the  general 
introduction  of  printing.  The  serious  work 
done  between  1340  and  1440  was  done  by  the 
copying  and  deciphering  of  manuscripts,  and 
there  were  no  means  of  producing  the  manu- 
scripts as  cheaply  and  in  such  abundance  as 
they  were  produced  in  the  palmy  days  of  the 
imperial  Roman  system.  Then  the  wealthy 
amateur  might  have  a  number  of  slaves  en- 
gaged in  copying  and  mounting  manuscripts, 
and  these  must  have  been  nearly  as  cheap  as 
printed  books  were  until  very  recent  times;  but 
m  the  14th  century  there  was  no  tradi- 
tional method  of  transcribing  books  other  than 
as  known  to  the  monks  of  the  scriptoria  of 
monasteries,  and  the  crabbed  hand  used  by 
these  transcribers  must  have  retarded  study, 
while  at  the  same  time  no  accuracy  could  be  ex- 
pected from  unscholarly  men  under  no  strict  and 
watchful  siujervision.  These  were  the  reasons 
for  the  marked  slowness  of  the  growth,  for  after 
the  death  of  the  two  great  students  named  above 
there  was  reaction  and  languor. 

The  fine  arts  were  influenced  at  first  by  no 
study  of  manuscripts,  but  by  the  direct  obser- 
vation of  Graeco-Roman  remains  in  Italy.  Thus 
Nicoli  Pisano,  who  died  in  1278,  shows  in  his 
work  the  efiFects_  of  his  own  observation  of 
Roman  sarcophagi  and  other  reliefs,  and  Giotto, 
born  two  years  before  Pisano's  death,  shows 
also,  in  his  readiness  to  break  away  from  the 
mediaeval  designs  and  to  create  for  himself  new 
disposition?  of  personages  in  sacred  and  legend- 
ary painting,  a  freedom  which  can  hardly  have 
come  altogether  from  his  own  observation. 
These  artists  are  not  to  be  considered  as  men 
of  the  new  movement;  they  were  rather  the 
last  men  of  the  mediaeval  epoch ;  and  yet  they 
were  as  truly  the  precursors  of  the  Risorgi- 
mento. The  work  of  Giovanni  Pisano  (about 
1240-1320)  and  Andrea  Pisano,  bom  in  1270 
but  living  on  till  1345,  marks  in  a  still  more 
positive  fashion  the  beginning  of  a  strong  classi- 


cal influence  over  the  arts  of  design.  Most  in> 
fluential  of  all  was  Orcagna,  properly  Andrea, 
di  Clone,  whose  active  life  may  be  set  down  a» 
lasting  from  1340  to  1376,  and  who  built  one 
of  the  most  important  buildings  of  the  14th 
century,  the  shrine  in  the  church  of  Orsan- 
michele  at  Florence:  a  marvel  of  combined 
sculpture  and  color-inlay  in  an  architectural 
composition.  So,  if  we  are  considering  the- 
introduction  and  growth  of  neoclassic  art  at 
a  time  when  all  the  important  churches  o£ 
Italy  were  built  in  that  highly  decorative,  but 
insincere,  misunderstood  and  mconsistent  Ital- 
ian-Gothic of  the  14th  century,  the  noble 
portico  at  Florence,  called  the  Loggia  dei  Lanzi, 
is  to  be  cited.  It  was  built  about  1375-80,  and 
the  designer,  while  he  used  something  of  the 
medisevsJ  vaulting  system,  gave  to  the  building: 
an  entirely  non-Gothic  aspect  by  using  round 
arches  of  great  span  without  buttresses,  depend- 
ing, for  tihe  security  of  each  abutment,  upon 
the  heavy  load  piled  upon  it.  The  building  i& 
designed  absolutely  without  reference  to  any- 
classical  Roman  structure  or  to  the  Roman  sys- 
tem of  building  in  any  way,  and  it  is  on  this 
account  closely  in  harmony  with  the  artistic 
work  done  during  the  same  epoch  in  painting 
and  in  sculpture.  All  the  arts  of  design  were 
at  this  time  newly  inspired  by  the  great  per- 
fection of  classical  remains,  and  under  this 
new  inspiration  turned  away  from  the  medixval 
system,  which,  indeed,  had  never  obtained  a. 
strong  hold  upon  the  Italians.  Thus  in  the  mat- 
ter of  fine  art  is  the  true  Risorgimento  a  splen- 
did epoch  of  early  enthusiasm,  which  is  seen 
prolonged  into  the  next  century  and  reaching 
:ts  most  glorious  culmination  in  the  cupola  of 
the  Cathedral  of  Florence,  which  was  the  work 
of  Filippo  Brunelleschi,  bom  in  1377,  and  him- 
self a  sculptor  of  renown.  He  had  studied  ia 
Rome  and,  according  to  the  tradition,  was  es- 
pecially interested  in  the  cupola  of  the  Pan- 
theon, and  yet  when  the  managers  of  the  cathe- 
dral employed  him  to  roof  the  open  central 
octagon  of  their  great  church,  he  built  nothing 
in  the  least  degree  resembling  any  classical 
dome,  but  chose  an  outline  nearly  like  that  of 
a  pointed  arch,  an  octagonal  plan,  and  a  soar- 
ing cupola  which  dominates  the  whole  structure, 
and  is  admirably  adapted  to  its  general  Gothic 
style  of  design.  This  same  Brunelleschi  was. 
desirous,  however,  to  introduce  the  classical  or- 
ders, and  his  important  work,  the  chapel  of  the 
Pazzi  connected  with  the  church  of  Santa  Croce 
in  Florence,  is  the  first  neoclassic  building. 

Of  nearly  the  same  epoch  as  this  of  the 
architectural  Rebirth  is  to  be  put  down  the 
complete  triumph  in  sculpture  of  that  semi- 
classical  school  which  indeed  used  the  science 
and  the  skilled  conventional  modeling  of  the 
Graeco-Roman  masters,  but  never  their  manner 
of  thought  or  their  artistical  conception.  Lo- 
renzo Ghiberti  (1380-1455)  and  Donatella 
(1386-1466)  are  the  strcmgest  men  of  this 
period,  but  Lucca  della  Robbia,  who  died  about 
1482,  was  in  the  first  place  an  exquisite  and 
many-sided  artist  in  marble  and  bronze  and 
was  also  the  introducer  of  that  great  system 
of  colored  and  glazed  terra-cotta  which  i« 
known  by  his  name  and  which  is  the  most 
unique  and  brilliant  art  of  the  time.  Other 
sculptors  there  were,  less  famous  but  hardly 
less  exquisite,  and  of  them  the  chief  is  perhaps 
Mino  da  Fiesole  (1400-1486).    The  painters  o£ 
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this  time  are  too  numerous  to  be  treated  here 
(see  Painting)  ;  and  the  special  biographies  of 
the  artists  of  the  time,  especially  Fra  Angelico 
(1387-1455),  Masaccio  (1401-28),  Fra  Filippo 
Lippi  (1412-68),  Mantegna  (1431-1506),  Sandro 
Botticelli  (1447-151S),  Leonardo  da  Vinci 
(1452-1519),  Raphael  (1483-1520). 

The  beginning  of  the  Renaissance  in  the 
North  is  with  the  invasion  of  Italy  by  Charles 
VIII.  of  France,  successor  of  Louis  XI.  This 
expedition  began  in  1494,  and  within  a  few  years 
from  that  time  the  French  nobles  who  had  ac- 
companied him  on  his  march  began  to  return, 
with  their  minds  full  of  new  ideas  as  to  what 
was  possible  in  painting  and  in  sculpture  of  the 
human  form,  and  also  what  was  to  be  done  in 
the  way  of  scholarship.  Not  only  nobles,  but 
men  of  letters,  students  of  the  universities, 
writers,  even  churchmen  to  a  certain  extent,  be- 
came converted  to  the  idea  of  a  larger  and  more 
varied  art  and  one  which  in  their  opinion  could 
be  based  upon  classical  examples  —  and  this  in 
poetry  as  well  as  in  architecture,  in  prose  writ- 
ing as  well  as  in  painting. 

The  discovery  of  America  and  the  beginning 
of  the  great  voyages  undertaken  by  the  Spanish, 
Portuguese  and  French  made  this  second  step 
in  the  Renaissance  (for  by  this  name  we  should 
call  it  from  this  time  on)  a  thing  more  general 
than  even  the  study  of  literature  and  art  could 
have  made  it  alone.  By  this  time,  too,  printing 
had  become  common.  By  1494  many  books 
had  been  printed,  the  Latin  letter  introduced  by 
the  Italian  scribes  had  driven  out  "Black  Letter® 
for  all  important  printing  in  the  South  of 
Europe,  and  books,  though  not  yet  cheap,  were 
accessible,  and  were  of  superior  trustworthiness 
in  this  —  that  all  the  copies  of  an  edition  were 
assuredly  alike. 

The  Renaissance  in  the  North  seems  to  mod- 
ems in  the  main  an  artistical  movement,  be- 
cause, at  the  close  of  the  isth  century,  when 
peace  succeeded  devastating  war  in  western 
Europe,  tlft  spread  of  learning  had  become. so 
general  that  it  no  longer  presented  the  limited 
nature  of  a  deliberate,  studied  revival.  Thus 
Francois  Villon  (1430-about  1490)  presents  in 
his  verse  and  his  order  of  thought  a  completely 
modern  or  non-mediaeval  aspect,  and  one  who 
may  be  called  his  successor,  Francois  Rabelais 
(i49S-about  1553)  may  be  thought  to  accept 
the  new  learning  as  a  thing  entirely  recognized 
and  within  everyone's  reach,  much  as  scholars 
of  the  19th  century  receive  whatever  their 
predecessors  have  left  for  them  without  con- 
sidering the  immediate  causes  of  that  achieve- 
ment. But  the  change  in  architecture  and  all 
the  arts  of  decoration  was  most  visible  begin- 
ning with  the  work  of  Jean  Bullant,  who  flour- 
ished about  1540,  Jacques  Androuet  du  Cerceau, 
of  about  the  same  epoch,  and  Philibert  Delorme, 
a  very  few  years  later.  The  question  of  sculp- 
ture in  France  at  this  time  is  a  very  curious 
and  a  somewhat  difficult  one.  There  had  been, 
between  1450  and  the  accession  of  Francis  I.,  in 
151S,  a  brilliant  development  of  an  almost 
wholly  national  art  in  the  hands  of  such  able 
men  as  Michel  Colombe,  Jean  Perreal.  Ligier 
Richier  and  others,  who  indeed  show  a  Flemish 
influence  on  the  one  hand_  and  an  ultramontane, 
or  at  least  a  semi-classical  influence  on  the 
other,  but  who  are  certainly  French  or  Bur- 
gundian  in  their  main  tendencies.  These  men 
were  busily  engaged   in   creating  a  school   of 


sculpture,  the  natural  result  of  the  great  Gothic 
school  pushed  to  greater  realism  and  inspired 
with  profounder  knowledge.  This  school  was 
destroyed  by  the  purely  classical  influence  com- 
ing from  Italy,  and  at  the  same  time  the  build- 
ings of  the  Chateau  of  Ecouen  (the  facade-  on 
the  court,  more  especially),  those  of  the  new 
Louvre,  of  the  Palace  of  Fontainebleau,  mark 
the  definite  adoption  of  Roman  architecture  as 
the  standard  toward  which  all  efforts  should 
tend.  This  classical  tendency  grew  always 
stronger  through  the  reigns  of  Francis  I.  (1515- 
47)  and  Henry  II.  (1547-59),  until  all  art 
seems  to  perish  together  during  the  miserable 
religious  wars  of  the  years  from  1560  to  1600. 

The  strange  result  of  tiie  Renaissance  in  the 
North  was  that  neither  painting  nor  sculpture 
reached  any  great  achievement  from  the  time 
that  the  classical  influence  was  fully  established 
until  the  middle  of  the  17th  century.  There 
were  exceptions,  especially  in  Germany,  where 
the  classical  influence  was  less  strongly  felt 
—  where  it  came  slowly  and  took  but  a 
feeble  hold.  Thee  the  great  and  thoughtful 
artist,  Albert  Diirer,  who  died  in  1528,  was  six- 
ceeded  by  the  more  learned  and  more  skilful 
though  not  more  artistic  painter,  Hans  Holbein 
the  Younger  (i497-i543)-  In  like  manner  there 
was  in  France  and  Germany  as  well  as  in  the 
Low  Countries  a  splendid  non-classical  archi- 
tecture:, which  is  worthy  of  study  on  account  of 
its  unique  character.  The  disposition  was  10 
build  with  nearly  the  old  Gothic  forms,  with 
the  same  high  roofs,  the  same  free  placing  of 
windows,  the  same  disposition  of  the  masses, 
while  the  pointed  arch  and  other  (jothic  details 
were  wholly  abandoned,  and  even  certain  parts 
studied  rather  carefully  from  Italian  examples 
were  introduced.  Thus  the  chateaux  on  tlie 
Loire  and  other  parts  of  northern  France,  the 
famous  town  houses  of  what  is  now  Belgium, 
and  the  later  churches  and  municipal  buildings 
of  (jermany  and  what  is  now  yVustria,  were 
built  on  these  lines.  The  buildings  are  by  no 
means  classical,  either  in  proportion  or  in  de- 
tail, neither  are  they  Italian;  and  yet  they  are 
altogether  different  from  what  was  built  as  long 
as  the  Gothic  school  held  sway. 

It  has  been  customary  among  French  w. iters 
to  date  the  beginning  of  the  Renaissance  in 
architecture  in  the  very  heart  of  the  flamboyant 
Gothic  period ;  thus  a  church  like  that  of  Saint 
Riquier,  in  northern  France,  Saint  Maclon  at 
Rouen  in  Normandy,  and  the  famous  church  of 
Brou  at  Bourg-en-Bresse  in  the  south  of 
France,  are  called  buildings  of  the  early 
Renaissance,  while  at  the  same  time  they  are 
unquestionably  Gothic  in  their  conception.  In 
this  way  the  not  perfectly  definite  architecture 
of  the  northern  Renaissance  passes  op  through 
many  interesting  developments  until  in  the 
17th  century  it  is  replaced  by  the  formal 
work  of  the  reign  of  Louis  XIV.  and  his  con- 
temporaries. 

In  dealing  with  England  and  Scotland  it  is 
not  usual  to  speak  of  the  Renaissance  at  all. 
There  were,  of  course,  students  there  of  the 
new  learning,  but  the  wars  of  the  Roses  inter- 
fered to  check  the  growth  of  this,  and  the  in- 
terest in  the  theological  struggles  of  the  day 
seems  to  have  put  an  end  to  it  altogether.  The 
architecture  known  as  the  Elizabethan  and  that 
which  followed  it,  known  as  the  Jacobean,  stand 
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for  the  Renaissance  architecture  of  England, 
and  this,  like  the  building  of  the  Continent, 
shows  a  mixture  of  the  Gothic  with  the  semi- 
classical   element. 

An  interesting  question  is  that  which  con- 
cerns the  close  of  the  Renaissance.  It  has  al- 
ways been  customary  for  the  Italians  to  see 
the  termination  of  the  Risorgimento  in  the 
complete  victory  of  the  principles  which  it  rep- 
resents. Obviously  it  is  no  longer  a  're- 
arising**  when  the  end  is  gained;  and  therefore 
the  Italians  speak  of  the  period  as  ending  with 
lis  highest  achievement.  Michelangelo,  who 
died  very  old  (1564),  is  the  great  artist  of  the 
very  close  of  the  Renaissance.  Jacopo  Sanso- 
vino  (died  1570)  may  be  considered  even  as 
outside  of  it  and  coming  later.  Titian,  Tinto- 
retto, Veronese,  and  all  the  great  Venetians  are 
hardly  ever  classed  as  men  of  the  rebirth.  After 
1550  the  decadenza  begins:  or,  at  least,  the 
classicismo  is  then  well  established,  and  from 
this  the  decadence  soon  follows.^  So  in  France 
it  is  usual  to  speak  of  the  Renaissance  as  clos- 
ing with  the  religious  wars  under  the  three  sons 
of  Henry  II.,  and  the  art  of  the  time  of  Henry 
IV.,  as  of  his  successors,  is  outside  of  it.  It  is, 
on  the  other  hand,  customary  among  English 
writers  dealing  with  the  subject  of  architecture, 
to  speak  of  all  the  neoclassic  buildings  since  the 
15th  century  as  'Renaissance  architecture."  In 
this  way  even  well  informed  architects  and 
esteemed  writers  on  the  subject  assume  that 
Saint  Peter's  Church  in  Rome,  and  even  Saint 
Paul's  in  London,  are  as  much  buildings  of  the 
Renaissance  as  the  Chateau  of  Blois  or  that  of 
Chambord.  It  would  be  altogether  better  for 
the  accuracy  of  our  thinking  if  this  loose  way 
of  ascription  could  be  avoided. 
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Russell  Sturgis. 

Renaissance  Painting.  In  central  and 
northern  Italy,  in  the  14th  century,  the  Giot- 
leschi,  or  scholars  and  imitators  of  Giotto, 
soon  lost  the  inspiration  and  initiative  of  his  art. 
His  great  principle  of  the  direct  study  of  nature 
was  much  neglected ;  portraiture,  which  he  had 
undertaken  with  imperfect  knowledge,  became  a 
distinct  branch  of  the  art  only  in  the  isth  cen- 
tury; and  the  landscape  sentiment  was  as  yet 
undeveloped.  _  Nevertheless,  the_  seeds  of  the 
great  awakening  of  the  human  intellect,  which 
brought  with  it  a  knowledge  of  antique  art  and 
a  new  intimacy  with  both  Nature  and  contem- 


porary man, —  and  a  consequent  development  of 
all  the  arts, —  were  germmating;  it  appeared 
almost  in  the  first  decade  of  the  15th  century 
in  both  Italy  and  the  Netherlands.  For  this 
Renaissance,  the  art  of  painting  presented 
the  most  favorable  means  of  expression,  of 
rendering  the  spiritual  rather  than  the  merely 
corporal,  the  intangible  as  well  as  the  appear- 
ance of  reality;  and  also  as  an  outlet  for  the 
individuality  which  had  been  so  long  smothered 
under  formulas  and  conventions.  Rather  curi- 
ously, this  restoration  of  a  long-lost  art  began, 
among  the  Flemish  painters,  with  a  suddenness, 
a  completeness,  which  it  was  impossible  to  main- 
tain,—  the  first  great  work  which  figures  in 
the  history  of  this  restoration,  the  great  altar- 
piece  in  the  church  of  St.  Bavon  in  Ghent, 
painted  by  the  brothers  Huybrecht  (Hubert) 
and  Jan  van  Eyck  (q.v.),  is  an  example  of  com- 
pleteness of  pictorial  representation,  spiritual  and 
technical,  which  the  survivor  of  these  painters 
himself  was  not  able  to  equal  in  his  other  works. 
The  mastery  seems  complete  even  of  the  new 
process  of  oil  painting,  which  they  are  generally 
credited  with  having  first  practically  employed. 
(See  Oil  Painting.)  Contemporary  with  this 
Flemish  school  of  Bruges  and  Ghent  was  an- 
other of  Brabant,  with  the  centre  in  Brussels, 
founded  by  Rogier  van  der  Weyden  (q.v.), 
similar  in  tendencies.  Holland  developed  an  in- 
dependent school,  at  Haarlem,  the  chief  of  which 
was  Dierick  Bouts  (d.  1475),  whose  works  show 
the  influence  of  Van  der  Weyden,  but  are 
marked  by  somewhat  greater  luminousness  and 
richness  of  color  and  display  a  knowledge  of 
aerial  perspective  in  landscape.  In  the  paintings 
of  Hans  Memlinc  (q.v.)  of  Bruges  many  of  the 
archaic  qualities  of  his  predecessors  disappear 
and  are  replaced  by  a  greater  suavity  and  feeling 
for  beauty.  The  influence  of  the  Van  Eycks 
extended  down  to  the  end  of  the  iSth  century, 
and  Flanders  was  the  seat  of  a  great  artistic 
production,  painters  and  students  passinfr  back- 
ward and  forward  between  her  borders  and 
those  of  Italy.  In  France,  in  the  latter  part 
of  the  century,  there  was  a  northern  school,  and 
a  smaller  one  in  Provence,  at  the  court  of  Rene 
d'Anjou;  but  the  important  paintings  of  this 
period  were  nearly  all  destroyed  in  the  religious 
wars  and  the  Revolution,  and  our  knowledge  of 
the  art  is  derived  chiefly  from  the  miniatures. 

The  patronage  which  had  been  extended  to 
the  new  art  in  the  Netherlands,  by  princes, 
corporations,  the  ChuVch  and  private  individuals, 
in  the  15th  century,  was  continued  in  the  early 
years  of  the  i6th.  Foremost  among  the  impor- 
tant representatives  of  the  Northern  spirit  was 
Quiiiten  Massys  (q.v.),  or  Massijs,  of  Antwerp 
(d.  in  1530).  Jan  Gossart  (q.v.),  called  Mabuse, 
from  his  native  town  of  Maubeuge  in  Hainault, 
on  the  contrary,  after  his  journey  to  Italy, 
adopted  many  of  the  characteristics  of  the 
Southern  painters,  which  found  favor  in  the  eyes 
of  his  countrymen.  The  Dutch  painters  of  this 
period  were  numerous;  the  first  to  become 
widely  known  abroad  was  Lucas  Jakobsz  (q.v.), 
called  Lucas  van  Leyden.  The  movement  to- 
ward realism  and  naturalism  was  slower  in  the 
schools  of  Germany,  the  chief  of  which  was 
that  of  Cologne;  the  earliest  important  work 
now  extant  is  the  large  altar-piece,  a  triptych, 
known  as  the  Dombild,  painted  by  Stephen 
Lochener  (d.  1451).    The  painters  of  this  school 
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substituted  for  the  pictorial  or  distant  back- 
grounds of  the  Flemings  generally  a  flat,  gold 
one,  and  they  differed  from  them  also  in  their 
retention  of  the  disk-shaped  nimbus  beliind  the 
heads.  The  Swabian  school,  chiefly  Alsatian, 
was  distingitished  by  a  remarkable  artist,  a  bold 
innovator,  Martin  Schongauer  (q.v.),  the  great- 
est master  in  Germany  of  his  time,  but  now 
best  known  by  his  drawings  and  engravings. 
The  schools  of  Ulm,  Nordlingen  and  Augsburg 
were  more  or  less  influenced  by  the  Flemish 
art ;  two  families  of  painters,  the  Burckmairs  and 
the  Holbeins,  combined  to  raise  the  fame  of 
Augsburg  to  the  highest  degree.  In  both,  an 
illustrious  father  was  succeeded  by  a  still  more 
illustrious  son, —  Thoman  Burckmair  by  Hans 
{(j.v.),  and  Hans  Holbein,  the  elder  (q.v.),  by 
his  famous  son  of  the  same  name.  The  latter, 
and  his  brother  Ambrosius,  are  found  in  Basel 
in  1515-16.  As  the  inqst  brilliant  representative 
of  the  German  Renaissance,  Hans  Holbein,  the 
younger  (q.v.),  rose  superior  to  the  limitations 
of  the  art  of  his  time,  and  excelled  in  all 
branches.  His  large  mural  paititings  have  all 
been  destroyed ;  but  the  votive  picture  executed 
for  the  family  of  the  Burgomaster  Meyer  in 
1526,  his  portraits  —  including  those  of  the 
period  of  his  sojourn  in  England  at  the  court 
of  Henry  VHI. —  and  his  designs  and  engrav- 
ings, have  been  preserved.  From  the  Franconian 
school,  of  which  Nuremberg  was  the  centre, 
came  the  most  formidable  of  his  rivals.  Albrecht 
Dtirer  (q.v.),  a  pupil  of  Michael  Wolgemut, 
painter  of  altar-pieces  and  of  careful  portraits, 
and  a  skilful  wood-engraver.  The  influence  of 
Nuremberg  was  diffused  over  a  wide  area, — 
Schleswig,  eastern  Germany,  Bohemia  and 
Poland. 

In  the  north  of  Europe,  the  spirit  of  the 
Renaissance  lagged  somewhat  behind  as  com- 
pared with  its  development  under  the  sky  of 
Italy.  Climatic  conditions,  the  influence  of  the 
Gothic  in  making  angular  the  forms  and  the 
draperies  and  in  diminishing  the  wall  spaces  for 
mural  painting,  a  neglect  of  the  close  study  of 
the  human  body,  of  proportion,  of  perspective,  a 
general  empiricism  in  the  sciences,  the  scarcity 
of  examples  of  antique  art,  a  lack  of  intelligent 
and  munificent  patronage  in  Germany,  even  the 
Reformation  itself. —  all  have  been  given  as 
partial  explanations  of  this  inferiority.  Notwith- 
standing his  genius,  his  earnest  researches,  and 
his  journey  to  Italy,  Diirer"s  art  remained  ham- 
pered throughout  his  life  by  his  mediaeval  limi- 
tations. The  Italians,  who  fully  appreciated  his 
work,  his  imagination  and  intellectual  power, 
declared  that  he  would  have  been  as  great  as 
the  greatest  of  their  own  artists  if  they  had  'been 
born  in  Florence  or  Rome  and  had  studied  the 
antique.  His  great  influence  over  his  contem- 
poraries was  extended  by  his'  engravings. 
Durer's  chief  rival  among  his  contemporaries 
■was  Albrecht  Altdorfer,  the  Ratisbon  master. 
Lucas  Cranach,  the  elder,  so  called  from  his 
natal  town  in  Franconia,  established  a  school  in 
Saxony,  which  survived  for  some  years  after 
his  death,  although  unable  to  reproduce  his 
strong  individuality.  In  Upper  Alsace,  the  re- 
nown of  ilartiii  Schongauer  was  continued  by 
two  painters,  not  natives  of  the  province,  Mat- 
thias Griinewald  and  Hans  Baldung,  the  latter, 
also,  betraying  strongly  the  influence  of  Diirer. 
The  school  of  Swabia,  the  most  eminent  and 


the  most  learned  of  the  German  Renaissance, 
boasted,  in  addition  to  the  Burckmairs  and  the 
Holbeins,  of  Martin  Scbaffner,  the  so-called 
Master  of  Ulm,  and  some  other  painters.  In 
the  Spanish  peninsula,  at  the  period  of  the 
gradual  expulsion  of  the  Moors,  the  demand  for 
church  pictures  brought  painters  from  both  Italy 
and  Flanders, —  from  the  latter,  among  others, 
Jan  van  Eyck  and  Rogier  van  der  Wcyden. 

Among  the  causes  that  contributed  to  the 
development  of  the  fuU  flower  of  the  Renais- 
sance in  Italy, —  in  addition  to  those  already 
metitioned, —  may  be  cited  the  humanistic  spirit, 
derived  largely  from  the  enthusiasm  arising 
from  the  study  of  the  antique,  a  general  aspira- 
tion toward  the  noble  and  the  beautiful,  a  new 
ideal  of  humanity.  Contemporary  with  this  was 
a  revival  of  learning, —  more  complete  than  in 
Germany.  The  art  of  painting,  however,  it  was 
necessary  to  re-invent;  the  study  of  the  human 
figure,  th:  all  important  subject  in  the  art  of 
the  Renaissance,  was  undertaken  scientifically. 
Ch'urch  painting  remained  for  a  long  time  the 

Erincipal  feature,  and  it  was  gtreatly  favored 
y  the  abandonment  of  the  old  Gothic  type  and 
the  division  of  the  field  into  panels  —  which 
permitted  of  larger  wall  spaces,  of  pictures  even 
longer  than  they  were  high.  These  w*re  exe- 
cuted in  fresco,  the  method  perfected  in  the 
school  of  Giotto, —  buon  fresco,  painting  on  the 
last  or  smooth  coating  of  plaster  freshly  ap- 
plied to  the  wall  and  while  still  wet.  That 
which  could  not  be  painted  upon  in  the  course 
of  the  day  was  cut  out  and  replaced  with  fresh 
lime  the  next  morning.  In  this  manner  the 
color  becomes  an  integral  part  of  the  wall.  The 
pigments  were  water  colors,  usually  earths  and 
minerals.  Subsequent  retouching  was  neces- 
sarily done  al  secco,  on  the  dry  wall,  aiid  this 
was  generally  considered  regrettable  and  some- 
what dangerous  to  the  conservation  of  the  paint- 
ing. Sometimes  in  the  contracts  for  decorative 
works  we  find  this  retouching  insisted  upon. 
Encaustic  painting  seems  to  have  also  been 
known ;  tempera  and  oil  painting  were  usually 
observed  for  altar-screens  and  easel  pictures, 
these  being  generally  panels  covered  widi  a  thin 
layer  of  plaster.  For  their  studies  and  draw- 
ing's, the  actist  worked  in  monochrome  or 
gns  aille,  called  by  the  Italians  painting  in 
chiaro  oscuro ;  their  colors  were  ground  by  their 
apprentices  tmder  their  own  eyes  and  selected 
with  great  care.  The  art  of  painting,  the  most 
eloquent  expression  of  the  Renaissance,  was 
destined  to  outstrip  the  other  manifestations, 
science  and  letters,  if  not  architecture.  Florence 
remained  the  chief  seat  of  this  art  in  the  15th 
century  as  in  the  time  of  Gk}tto,  though  her 
authority  was  much  less  than  in  sculpture;  the 
leaders  were  Masolino  and  his  pupil  Masaccio 
(q.v.),  to  the  latter  is  attributed  the  honor  of 
having  invented  a  new  style  in  painting.  Very 
different  from  his  intelligent  naturalism  and 
fine  sense  of  distinction  was  the  sincere  and 
naive  piety  of  the  work  of  the  Dominican  friar 
Fra  (jiovanni  da  Fiesole  (q.v.),  called  Fra 
Angelico;  and  still  more  so  the  tasteless  "real- 
ism" of  Paolo  di  Dono,  known  as  Paolo  Uccello 
(q.v.).  Foremost  amongst  the  direct  heirs  of 
^lasaccio  were  Fra  Filippo  Lippi  (q.v.),  and 
his  son,  called  Filippino  Lippi  (q.v.) ;  the  paint- 
ings of  the  former  betraying  new  qualities  of 
color  and  of  morbidezsa.    With  him  originated 
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a  new  type  of  the  Madonna,  afterward  given 
its  highest  expression  b:^  Leonardo  and  Raphael, 
— a  presentation  in  which  only  the  human  idyl 
of  motherly  love  and  infantile  innocence  is 
sought.  In  the  religious  as  in  the  allegorical 
and  mythological  subjects  of  Sandro  Botticelli 
(q.v.),  something  of  the  media!val  awkwardness 
of  expression  reappears,  redeemed  by  the  grace 
and  charm  of  the  conception  and  the  color. 
With  him  are  associated  as  exponents  of  a 
modern,  ingenious  spirit,  Benozzo  Gozzoli 
(q.v.),  a  pupil  of  Fra  Angelico,  and  Pinturicchio 
(q.v.).  Andrea  Verrocchio  (q.v.)  is  most  popu- 
larly known  as  a  sculptor,  principally  by  his 
equestrian  statue  of  Colleone,  the  Venetian  gen- 
eral;  Domenico  Ghirlandaio  (q.v.),  less  original 
than  Masaccio  but  more  finished  in  his  expres- 
sion of  realism,  was,  next  to  him,  the  most  im- 
portant painter  of  the  Florentine  school  of  the 
15th  century,  and  had  for  a  pupil  Michelangelo. 

Of  the  Umbrian  school,  the  chief  seat  was 
Perugia,  though  in  this  province  painting  was 
not  centralized  in  the  cities;  the  mystical  and 
serene  spirit  of  Perugino  differed  from  the 
vivacious  and  investigating  character  of  his 
predecessors  in  the  school.  The  first  artist  to 
feel  the  influence  of  Florence  was  Piero  degli 
Franceschi  (q.v.),  but  a  more  skilful  was  Luca 
Signorelli  (q.v.),  his  pupil,  whose  great  paint- 
ing of  the  'End  of  the  World,'  in  the  chapel 
of  the  cathedral  of  Orvieto  (which  had  been 
commenced  by  Fra  Angelico),  furnished  themes 
and  figures  to  Michelangelo  for  his  'Last  Judg- 
ment.' In  the  best  works  of  the  master  of 
Raphael,  Pietro  Vanucci  (q.v.),  called  Perugino, 
may  be  seen  the  same  art,  the  same  suavity  and 
dignity,  which  characterize  much  of  the  early 
work  of  his  famous  pupil ;  he  seems  to  have 
been  the  first  in  central  Italy  to  master  com- 
pletely the  new  process  of  painting  in  oil. 

In  northern  Italy,  the  most  important  centre 
of  the  arts  was  at  Padua,  the  school  there 
having  been  founded  in  the  second  half  of  the 
iSth  century  by  Francesco  Squarcione  (q.v.), 
known  as  the  "Father  of  Painters,"  and  the 
discoverer  of  the  genius  of  Andrea  Mantegna 
(q.v.),  whom  he  adopted  at  the  age  of  10.  In 
this  latter  artist,  one  of  the  most  learned,  in- 
genious and  original  of  his  age,  the  first  to 
roaster  the  conq)lete  rules  of  composition,  the 
study  of  nature  was  happily  balanced  by  a 
corresponding  study  of  the  antique.  In  Venice, 
enjoying  a  most  unusual  order  and  prosperity 
under  the  intelligent  despotism  of  her  dukes, 
the  revival  of  art  did  not  manifest  itself 
strongly  until,  the  second  half  of  this  century, 
but  its  final  florescence  was  one  of  the  most 
brilliant  of  any  age.  Two  families  of  painters 
appear  in  this  first  period,  the  Vivarini  and 
the  Bellini,  the  latter  much  the  more  famous. 
To  them  Antonello  da  Messina  seems  to  have 
communicated  the  method  of  painting  in  oil, 
which  they  so  soon  mastered, —  a  love  of  color 
and  splendor  being  one  of  the  natural  gifts 
of  the  Venetians.  The  head  of  the  family  was 
Jacopo  Bellini  (q.v.),  who  went  to  Florence 
early  in  his  career;  his  sons  were  Gentile  (q.v.) 
and  Giovanni  (q.v.),  the  latter  praised  by  Al- 
brecht  Durer  at  the  period  of  his  visit  to  Italy 
in  1506.  In  the  works  of  ;these  Venetians  ap- 
pears that  "atmosphere"  which  is  so  diligently 
sought  by  the  modern  schools, —  the  feeling  of 
space  and  air,  of  the  relative  position  and  value 


of  the  figures  in  the  general  arrangement; 
the  Gothic  angularity  and  awkwardness  have 
been  replaced  by  a  fuller  knowledge.  The  most 
eminent  of  the  followers  of  Gentile  Bellini  was 
Vittore  Orpaccio  (q.v.)  (Scarpaccia),  famous 
for  his  cycle  of  nine  pictures  illustrating  the 
legend  of  Saint  Ursula. 

The  greatest  name  in  the  Renaissance  proper 
is  that  of  Leonardo  da  Vinci  (q.v.),  b.  1452, 
distinguished  as  a  scientist,  an  architect,  a 
sculptor,  a  musician,  an  author,  and  a  painter, — 
and  qualifying  painting,  himself,  as  the  noblest 
of  the  arts  and  as  at  the  same  time  a  science. 
But  few  of  his  pictures  survive,  the  most  famous 
and  the  most  wonderful  being  the  portrait 
known  as  the  'Mona  Lisa'  in  the  Louvre.  Of 
his  numerous  followers,  the  most  productive 
and  the  most  successful  in  expressing  some  of 
his  qualities  was  Bernardino  Luini  (q.v.). 
Michelangelo  (q.v.),  on  the  other  hand,  vehe- 
mently protested  against  placing  painting  on  ? 
level  with  sculpture,  and,  indeed,  remained  t« 
the  end  of  his  days  '^Michelangioh  Scultore" 
rather  than  the  painter,  even  in  his  great- 
est mural  decorations.  His  first  patron  was 
Lorenzo  de  Medici;  and  it  was  in  1508  that  the 
pope  Julius  II.  commissioned  him  to  paint  the 
ceiling  of  the  Sistine  Chapel  in  the  Vatican. 
In  1535  he  commenced  the  'Last  Judgment' 
on  the  end  wall,  and  it  was  unveiled  for  the 
Christmas  festival  of  1541.  The  qualities  of  his 
rugged  genius  were  peculiarly  those  best  adapted 
to  create  a  school  of  matvierisms  and  con- 
ventions among  his  imitators,  and  we  see  his 
influence  very  strongly  developed  even  in  his 
lifetime,  and  even  in  the  favorite  pupil  of 
Raphael,  Giulio  Pippi,  called  Giulio  Romano 
(c|.v.).  To  this  pretentious  and  ignorant  school 
of  exaggerated  muscular  action  and  violent  fore- 
shortening, 'which  flourished  during  the  deca- 
dence of  the  art,  was  given  the  name  of  the 
Baroque.  The  art  of  Raphael  Santi  da  Urbino 
(q.v.),  so  different  in  quality,  was  eminently 
qualified  by  its  combination  of  academical  dis- 
tinction with  suavity  and  grace  to  secure  the 
largest  need  of  popular  favor  in  his  own  time 
and_  in  succeeding  ages,  and  his  'Madonna 
Sistina,'  now  in  the  Dresden  Gallery,  was 
accepted,  for  more  than  three  centuries  as  the 

freatest  painting  in  the  world.  Andrea  del 
arto  (q.v.),  the  best  colorist  in  the  Florentine 
school,  may  be  said  to  err  only  in  a  certain  lack 
of  deep  feeling;  and  the  versatile  talent  of  Cor- 
reggio  (q.v.)  leads  up  to  the  splendors  of  the 
later  Venetian  school  of  Giorgione,  Palma, 
Vecchio  and  Titian,  and,  later  still,  of  Paul 
Veronese,  Tintoretto  and  Tiepqjo,  the  apotheosis 
of  the  beauty  of  oil  painting,  (iiorgio  da  Castel- 
franco  (q.v.),  so  great  a  Giorgio  that  he  was 
called  (jiorgione,  that  is.  Big  George,  was  a 
fellow  student  with  Titian  under  Giovanni  Bel- 
lini. _  But  very  few  of  his  authenticated  works 
survive,  one  of  them  being  in  the  Louvre.  Of 
Giacomo  Palma,  the  elder  (q.v.),  called  Palma 
Vecchio,  more  is  known,  over  a  hundred  existing 
paintings  being  attributed  to  him,  the  finest 
being  probably  the  altar-piece  in  S.  Maria  For- 
mosa, Venice,  a  single  figure  of  Saint  Barbara. 
With  the  majestic  figure  of  Titian,  Tiziano 
Vecelli  da  Cadore  (q.v?)  (1477-1576),  the  golden 
period  of  the  Renaissance  may  be  said  to  end, — 
of  all  the  numerous  assistants  who  worked  under 
him  during  his  long  life,  including  a  brother 
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and  a  son,  none  inherited  his  power.  His  paint- 
ings, sacred,  allegorical,  mythological,  and  por- 
traits, are  preserved  in  all  the  great  galleries  of 
Europe;  the  most  beautiful,  and  perhaps  the 
most  characteristic  of  this  school  being  the  so- 
called  "Earthly  and  Heavenly  Love'  in  the 
Borghese  Palace  in  Rome.  For  painting  after 
1550,  see  Post-Renaissance  Painting. 
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Renan,  re-nan,  Ernest,  French  historian, 
philosopher,  and  essayist:  b.  Tregtuier,  Cote-du- 
Nord  (Brittany),  27  Feb.  1823;  d.  Paris  2  Oct. 
1892.  The  priests  who  directed  the  school  in 
Treguier  conducted  his  education  up  to  his 
16th  year.  Having  proved  himself  a  scholar 
of  distinction,  Renan  was  chosen  in  1838  by  the 
Abbe  Dupanloup  for  a  place  in  the  seminary  of 
Saint  Nicolas  du  Chardonnet  in  Paris.  Here 
he  remained  until,  in  1842,  he  went  to  Issy,  near 
Paris,  to  receive  a  training  in  philosophy  previous 
to  his  entering  upon  his  studies  for  the  priest- 
hood. In  184^  he  was  admitted  to  the  seminary 
of  Saint  Sulpice,  the  chief  training  school  of  the 
French  priesthood,  where  he  acquired  a  know- 
ledge of  Hebrew,  Arabic,  and  Syriac.  The  result 
of  these  studies  in  philology  was  to  shake  his 
belief  in  Catholic  orthodoxy,  and  finding  it  im- 
possible to  enter  the  priesthood  he  quitted  the 
seminary  in  1845.  While  he  now  maintained 
himself  by  teaching  in  a  school  at  Paris,  he  con- 
tinued his  historical  and  philological  studies, 
aided  by  the  counsel  and  assistance  of  his  sister 
Henriette.  In  1848  he  received  the  Volney  prize 
for  an  essay  on  the  Semitic  languages,  amplified 
and  published  as  'Histoire  generale  et  Systeme 
compare  des  Langues  semitiques*  (1855).  In 
the  following  year  he  was  sent  on  a  mission  to 
Italy  by  the  Academic  des  Inscriptions  et  Belles- 
Lettres,  and  returning  was  appointed  to  a  post 
in  the  manuscripts  department  of  the  Bibliotheque 
Nationale.  His  'L'Avenir  de  la  Science,' 
though  not  published  till  1890,  was  written  in 
184&-9.  He  next  published  'Averroes  et  Aver- 
roisme'  (1852),  and  several  'Etudes  d'Histoire 
religieuse'  (1856).  Having  become  known  as 
an  Oriental  scholar,  he  was  appointed  a  member 
of  a  commission  sent  by  the  government  in  i860 
to  examine  the  remains  of  Phcenician  civilization 
in  Syria.    It  was  during  this  journey  in  Pales- 


tine that  he  wrote  his  famous  <Vie  de  Jesus' 
(1863).  He  afterward  dedicated  it  to  his  sister 
Henriette,  who,  having  accompanied  him,  had 
died  at  Byblos.  During  his  absence  Renan  had 
been  appointed  professor  of  Hebrew  in  the 
College  de  France,  but  some  expressions  of  a 
Unitarian  character  in  his  inaugural  address  con- 
spired with  his  well-known  hostility  to  tradi- 
tional Christianity  to  deprive  him  of  his  chair, 
in  which  he  was  not  reinstated  until  1871. 

The  publication  of  the  'Life  of  Jesus'  in  1863 
gained  for  its  author  a  European  reputation, 
and  was  the  first  of  a  series  on  the  'Histoire 
des  Origines  du  Christianisme.'  which  he  made 
the  chief  labor  of  his  life.  This  comprehensive 
work  included  the  following  further  volumes: 
'Les  Apotres*  (1866);  'Saint  Paul*  (1869); 
'L'Antechrist*  (1871);  'Les  Evangiles  et  la 
Seconde  Generation  Chretienne'  (1877) ; 
'L'Eglise  Chretienne'  (1879);  'Marc  Aurele  et 
la  Fin  du  Monde  Antique'  (1882);  'Index 
General*  (1883).  In  1888  he  was  elected  a 
member  of  the  French  Academy.  During  1880 
he  delivered  the  Hibbert  lectures  in  London  on 
'The  Influences  of  the  Institutions,  Thought, 
and  Culture  of  Rome  on  Christianity,*  and  also, 
at  the  same  time,  lectured  at  the  Royal  Institu- 
tion on  Marcus  Aurelius.  In  1883  he  was  ap- 
pointed administrator  of  the  College  de  France, 
where  he  continued  his  labors  until  his  death. 
It  is  not  yet  possible  to  decide  with  any  degree 
of  certainty  the  ultimate  eflfect  of  his  work  on 
the  religious  thought  of  Europe ;  but  to  his  own 
generation  he  was  a  man  of  unique  personality, 
and  a  writer  of  great  erudition.  Besides  the 
works  already  enumerated  the  following  should 
be  mentioned:  'De  L'Origine  du  Language* 
(1857);  'Le  Livre  de  Job*  (1859);  'Essais  de 
Morale  et  de  Critique*  (1859)  ;  'Le  Cantique  de 
Cantiques*  (i860);  'Mission  de  Phenicic'  ■ 
(1865-74);  'Questions  contemporaines*  (1868): 
'La  Reforme  Intellectuelle  et  Morale'  (1872): 
'Dialogues  philosophiques'  (1876);  'Melanges 
d'Histoire  et  de  Voyages'  (1878)  ;  'Corpus  In- 
scriptionum  Semiticarum*  (1881-9);  'L'Eccle- 
siaste'  (1882)  ;  'Souvenirs  d'Enfance  et  de 
Jeunesse'  (1883);  'Nouvelles  Etudes  d'Histoire 
religieuse'  (1884);  'Discours  et  Conferences' 
(1887);  -'Histoire  du  Peuple  d'Israel*  (1887- 
94);  'Feuilles  detachees*  (1892);  and  several 
dramas,  such  as  'Caliban*  (1878),  'L'Eau  de 
Jouvence'  (1880).  'Le  Pretre  de  Nemi'  (1885), 
and  'L'Abbesse  de  Jouarre'  (1886).  His  'Let- 
tres  intimes*  (1896)  are  a  fitting  memorial  of 
his  devoted  attachment  to  his  excellent  sister 
Henriette. 

Around  Renan's  writings  were  waged  bitter 
controversies  "whose  volume  is  rivalled  only  by 
their  acrimony."  Into  those  discussions  it  is  not 
now  necessary  to  enter.  Renan  was  a  kind  of 
Democritus,  viewing  the  world  as  "a  charming 
promenade,"  or  a  pleasing  spectacle  with  Renan 
in  an  orchestra-stall ;  speaking  of  it  all  with  an 
amiable  irony.  Truth  was  to  him  a  diamond  of 
many  facets,  and  he  was  never  ready  to  define 
his  position.  One  thing,  indeed,  he  was  confi- 
dent of  —  his  own  genius.  Yet  he  was  compact 
of  strange  contradictions;  for  he  said  that  he 
alone  in  his  time  comprehended  Saint  Francis  of 
Assisi,  urged  doubtful  priests  to  remain  in  the 
<:hurch.  and  having,  as  most  thought,  struck  as 
severely  as  he  could  at  faith,  deplored  its  pass- 
ing in  France.    The  'Vie  de  Jesus'  was  received 
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by  even  French  readers  with  a  large  reserve  on 
the  score  of  taste.  Based  on  the  critical  work  of 
radical  German  theologians,  it  endeavored  to  re- 
construct the  life  of  Christ  by  the  so-called  scien- 
tific method  of  history  and  psychology,  and  to 
treat  a  subject  which  previous  critics  had  ap- 
j)roached  with  respect  for  its  special  character, 
in  a  manner  which  at  times  amounted  almost  to 
caricature.  Renan's  style  has  been  highly  praised 
for  simplicity  and  restraint.  His  influence  re- 
mains strongly  in  French  literature.  The  best 
biography  of  Renan  is  that  of  Madame  Darme- 
steter  (1898).  Consult  also:  Sainte-Beuve, 
•Nouveaux  Lundis'  (1863-72)  ;  Grant  Duff,  'In 
Memoriam>  (1893);  Monod,  'Maitres  d'His- 
toire'   (1895). 

Rtai,  re-na,  or  Renatus  I.  (re-na'tus)  of 
Anjott  (called  also  The  Good),  titular  king 
•of  Naples:  b.  Angers  16  Jan.  1409;  d.  Aix  10 
July  1480.  He  was  the  second  son  of  Louis 
n.,  Duke  of  Anjou.  He  inherited  Anjou  and 
Provence,  besides  claims  upon  Naples,  Sicily, 
and  Jerusalem  from  his  brother  Louis  111.  in 
1434,  and  these  rights  were  confirmed  by  Joanna 
n.  before  her  death  in  1435.  Rene  had  in  1420 
married  the  daughter  of  Charles  U.,  Duke  of 
Lorraine,  and  had  in  1431  become  possessed  of 
that  dukedom.  But  in  the  same  year  Count  An- 
tony of  Vaudemont  took  him  prisoner,  where- 
upon the  Lorraine  states  appealed  to  the  Em- 
peror Sigismund  to  decide  the  quarrel.  Rene  in 
•1432  was  released  from  his  prison  for  a  year 
by  giving  his  sons  as  hostages.  At  last,  in 
1434,  Sigismund  gave  a  decision  in  Rene's  favor. 
The  dethroned  Antony  proceeded  to  the  Duke 
•of  Burgundy,  who  required  Rene  again  to  place 
timself  in  custody.  Scarcely  had  this  been  done 
when  an  embassy  arrived  to  tender  him  posses- 
sion of  Naples  and  Sicily.  Philip  refused  to 
•set  Rene  at  liberty,  and  the  ambassadors  there- 
fore conferred  the  crown  on  his  wife  Isabella, 
■whom  her  husband  named  regent  of  Anjou, 
Provence,  Naples,  and  Sicily.  Isabella  set  sail 
for  Naples,  but  there  found  a  competitor  in 
Alfonso,  king  of  Aragon,  who  maintained  his 
position  not  only  against  her,  but  also  against 
Rene  himself,  after  he  had  obtained  his  liberty 
■in  1437.  Rene,  obliged  to  abdicate,  returned 
to  Provence.  The  government  of  Lorraine  he 
■gave  up  to  his  son  John,  who,  after  his  mother 
Isabella's  death,  entered  into  full  possession 
■under  the  title  of  John  II.  On  this  Rene  re- 
tired to  Provence  to  give  himself  to  poetry  and 
the  arts.  His  literary  remains  were  edited  by 
Count  de  Quatrebarbes  (1875). 

Reni  IL,  count  of  Anjou,  grandson  of 
Rene  I.:  d.  1508.  He  inherited  Vaudemont, 
Joinville,  Aumale,  Mayenne,  and  Elboeuf  in  1470 
from  his  father,  Frederick  II.;  and  Lorraine 
from  his  mother  in  1473.  In  1480  he  acquired 
the  dukedom  of  Bar.  He  fought  with  the  Swiss 
-against  Charles  the  Bold  of  Burgundy  in  1477. 
After  his  grandfather  ceded  Lorraine  to  Louis 
XI.  he  tried  to  establish  his  rights  by  force  of 
arms. 

Ren£e  of  France,  Duchess  de  Ferrara, 
French  princess,  daughter  of  Louis  XII.:  b. 
Blois,  France,  1510;  d.  Montargis,  France,  1575. 
She  was  highly  educated,  possessed  a  keen  in- 
tellect, and  took  a  deep  interest  in  religious 
controversies.  In  1527  she  was  married  to  the 
Duke  de  Ferrara  and  in  1535  was  converted  to 


Protestantism  by  Calvin.  Her  conduct  was  dis- 
pleasing to  her  father  who  caused  her  four  chil- 
dren to  be  taken  from  her  and  educated  in  the 
Catholic  faith,  and  also  ordered  severe  restric- 
tions concerning  the  princess'  freedom  of  action 
and  compelled  her  to  attend  mass.  After  the 
death  of  the  duke  in  1559  she  returned  to  France 
and  resided  in  her  castle  of  Montargis,  where 
she  was  the  {latron  of  the  French  Huguenots  and 
also  of  various  literary  celebrities.  Consult: 
Catteau-Calleville,  <Vie  de  Renee  de  France' 
(1781);  "Memorials  of  Renee  of  France, 
Duchess  of  Ferrara*  (1859)  ;  Fontana,  'Renata 
di  Francia,  duchessa  di  Ferrara*  (1888-93)  ;  Ro- 
docanachi,  'Renee  de  France*  (1896). 

Ren'egade,  one  who  renounces  his  reli- 
gious belief  and  adopts  another;  in  particular 
one  who  gives  up  Christian  belief  for  Moham- 
medanism: a  renegade  is  also  a  traitor  who, 
deserting  the  cause  of  his  country,  enters  the 
service  of  his  country's  enemies.  Among  famous 
renegades  in  this  sense  are:  Hippias,  the 
Athenian,  son  of  Pisistratus.  who  fought  on  the 
side  of  Sparta  against  Athens,  and  afterward 
joined  the  Persians;  the  Roman  patrician  Corio- 
lanus,  who,  when  exiled  from  Rome,  took  up 
arms  with  the  Volscians  against  his  country;  in 
the  Thirty  Years'  war,  Count  Mansfeld,  who  de- 
serted from  the  Catholic  to  the  Protestant  side, 
and  Pappenheim,  who  deserted  from  the  Protes- 
tant side  to  the  Catholic;  in  the  18th  century 
the  Duke  de  Riperda,  who  had  won  distinction 
in  the  military  service  of  Spain,  embraced  Islam 
and  led  the  armies  of  Morocco  against  Spain. 

Reni,  CKiido,  ge'do  ra'ne,  Italian  painter: 
b.  Bologna  4  Nov.  1575;  d.  there  18  Aug.  1642. 
His  first  instruction  was  received  in  Calvaert's 
celebrated  school  at  Bologna  where  he  studied 
the  works  of  Albrecht  Diirer.  When  the  school 
of  the  Caracci,  at  Bologna,  began  to  eclipse  that 
of  Calvaert,  Guido,  then  20,  joined  it.  He  visited 
Rome  for  the  first  time  in  1602,  with  two  of  his 
fellow  students,  Domenichino  and  Albano.  He 
made  a  second  visit  in  1605  and  Cardinal  Bor- 
ghese  employed  him  to  paint  a  'Crucifixion  of 
Saint  Peter*  (now  in  the  Vatican)  for  the  church 
Delle  Tre  Fontane.  The  powerful  manner  of 
this  picture,  and  several  others  of  the  same  pe- 
riod, which  manner  Guido  did  not,  however, 
long  retain,  increased  his  fame;  and  at  the 
cardinal's  request,  he  completed  the  'Aurora* 
on  the  ceiling  of  the  Casino  in  the  Rospigliosi 
Palace.  This  picture  has  become  well  known 
and  popular  from  the  engravings  of  it  by  R. 
Morghen,  J.  Burger,  and  others.  Paul  V.  at 
that  time  employed  Guido  to  decorate  a  chapel 
on  Monte  Cavallo,  with  scenes  from  the  life  of 
the  Virgin  Mary.  Guido  accomplished  this  work 
to  the  satisfaction  of  the  pope,  and  was  next 
entrusted  with  the  painting  of  the  memorial 
chapel  in  Santa  Maria  Maggiore;  To  this  pe- 
riod his  'Fortuna,*  and  the  portraits  of  Sixtiis 
V.  and  Cardinal  Spada  may  be  assigned.  His 
paintings  are  very  unequal  in  style  and  character, 
but  generally  are  considered  as  belonging  to 
three  different  manners  and  periods.  The  first 
comprises  those  pictures  which  resemble  the 
manner  of  the  Caracci,  and  particularly  that  of 
Caravaggio.  Faces  and  forms,  stately  and 
grandiose,  deep  shadows,  narrow  and  intense 
lights,  high  coloring,  in  short,  an  effort  after 
great  effect,  distinguish  his  works  of  this  first 
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period.  The  second  manner  is  completely  op- 
posed to  the  first  and  shows  the  painter  at  his 
best,  being  sweet,  natural,  and  unstrained.  Its 
principal  features  are  tender  coloring,  little  shade, 
an  agreeable,  though  often  too  dainty,  airy  and 
sentimental,  treatment  of  the  subject,  constitut- 
ing a  style  quite  peculiar  to  Guido.  His  'Au- 
rora* forms  the  transition  from  the  first  to  the 
second  style  of  his  paintings.  A  third  period 
commences  at  the  time  when  Guido  worked  with 
too  much  haste  and  had  become  more  avaricious 
of  money  than  of  fame.  His  coloring  has  turned 
to  a  greenish  and  altogether  unnatural  grayness, 
and  the  general  treatment  is  careless  and  weak. 
During  the  government  of  Pope  Urban  VH. 
Guido  quarreled  with  his  treasurer,  Cardinal 
Spinola,  respecting  the  price  of  a  picture,  and 
returned  to  Bologna.  There  he  had  already 
executed  his  'St.  Peter  and  Paul*  for  the  house 
Zampiere,  and  the  'Murder  of  the  Innocents* 
for  the  Dominican  church,  and  was  on  the 
point  of  embellishing  the  chapel  of  the  saints 
with  his  pictures  when  he  was  called  back  to 
Rome,  loaded  with  honors,  and  received  by  the 
pope  himself  most  graciously.  But  he  soon  ex- 
perienced  new  diflSculties,  and  in  1622  accepted 
an  invitation  to  go  to  Naples.  Believing  him- 
self unsafe  at  this  place,  on  account  of  the 
hatred  of  the  Neapolitan  artists  for  foreign 
painters,  he  returned  once  more  to  his  native 
city,  never  to  quit  it  again.  At  Bologna  he 
painted  two  beautiful  pictures  for  the  church 
Dei  Mendicanti,  an  'Assumption*  for  Genoa, 
and  a  number  of  others  for  his  native  city  and 
other  places,  particularly  for  Rome.  There  is 
also  a  'Magdalen*  by  this  artist  in  Chiswick 
House,  belonging  to  the  Duke  of  Devonshire,  of 
which  there  is  an  engraving  by  Sir  Robert 
Strange.  Equally  celebrated  is  a  painting  of 
'Lot  and  his  Daughters,'  in  the  Hampton  Court 
collection,  also  engraved.  In  the  gallery  of 
the  Louvre  are  several,  of  which  the  finest  is  the 
'Centaur"  Nessus  carrying  off  Dejanira.*  In 
the  Dresden  Gallery  is  his  'Christ  Wearing  the 
Crown  of  Thorns.*  Consult  Bolognini-Amorini, 
'Vita  del  celebre  pittore  Guido  Reni*  (1839). 

Rennell,  ren'el,  James,  English  geog- 
rapher :  b.  Chudleigh,  Devonshire,  3  Dec.  1742 ; 
d.  London  29  March  1830.  At  13  he  entered 
the  navy  as  midshipman,  and  was  present  at  the 
siege  of  Pondicherry.  In  1763  he  entered  the 
East  India  Company  s  sea  service ;  the  next  year 
was  appointed  surveyor-general  of  the  East  In- 
dia Company's  dominions  in  Bengal  and  re- 
mained in  the  service  for  13  years.  Returning  to 
England  in  1777  he  published  his  'Bengal  Atlas* 
(1779),  a  work  of  the  highest  importance  for 
administrative  and  strategical  purposes.  This 
was  followed  by  the  earliest  approximately  cor- 
rect map  of  India  with  a  memoir  (1783)-  The 
Royal  Society,  of  which  he  had  been  a  fellow 
lor  10  years,  gave  him  the  Copley  medal  in  1791. 
His  attention  was  thereafter  directed  to  com- 
parative geography,  and  in  pursuance  of  his 
scheme  for  a  great  work  on  western  Asia  he 
published  'Geographical  System  of  Herodotus 
Explained'  (iftoo);  'Observations  on  the  To- 
pography of  the  Plain  of  Troy'  (1814);  and 
'Illustrations  of  the  Retreat  of  the  Ten  Thou- 
sand* (1816).  Finally  came  'A  Treatise  on  the 
Comparative  Geography  of  Western  Asia' 
(1831).  He  contributed  much  to  the  field  of 
African  geography,  constructing  a  map  of  north- 


ern Africa  for  the  African  Association,  and 
determining  the  routes  taken  by  Hanno  and  ia 
his  own  day  by  Mungo  Park.  Throughout  his 
life  he  had  'been  interested  when  not  personally 
occupied  in  marine  surveying  and  collected  an 
immense  mass  of  data  which  he  began  to  reduce 
to  a  system  about  i8ia  He  completed  current- 
charts  of  the  Atlantic  which  were  published  after 
his  death;  and  the  name  of  'Rennell's  Current* 
was  given  to  the  current  to  the  southward  of  the 
Scilly  Islands,  whose  occasional  northward  set 
he  was  the  first  to  explain.  He  published  papers 
on  the  ruins  of  Babylon,  the  identity  of  Jerash, 
the  shipwreck  of  Saint  Paul,  and  the  landing  of 
Caesar.  In  1801  he  was  made  an  associate  of 
the  Institute  of  France,  and  in  1825  received  the 
gold  medal  of  the  Royal  Society  of  Literature. 
He  was  buried  in  Westminster  Abbey.  Consult: 
Markham,  'Major  James  Rennell  and  the  Rise 
of  Modem  English  Geography'  (1895). 

Rennes,  ren,  France,  capital  of  the  depart- 
ment of  lUe-et-Vilaine  (formerly  capital  of  Brit- 
tany), situated  at  the  junction  of  the  rivers  Hie 
and  Vilaine.  It  is  divided  by  the  Vilaine,  tra- 
versing the  city  from  east  to  west,  into  the 
High  and  Low  Town.  The  High  Town  is  ele- 
gantly built  on  the  right  bank  of  the  river;  the 
Low  Town  is  unprepossessing  and  older  (iith- 
13th  century),  and  suffers  from  frequent  inun- 
dations. The  buildings  of  interest  are:  The 
cathedral  of  Pseudo-Ionic  style;  the  archiepis- 
copal  palace;  the  old  parliament  house;  and  the 
statues  of  many  celebrities ;  the  town-house,  con- 
tainmg  a  fine  picture  gallery,  Veronese,  Michel- 
angelo, Tintoretto,  Van  Dyck,  Rembrandt,  and 
Rubens ;  splendid  scientific  and  other  collections ; 
important  archives,  and  a  large  library.  Rennes 
has  courts  of  justice  of  first  and  second  instance. 
The  industries  embrace  tanneries,  wax-bleaching, 
printing,  stained  paper,  hats,  boots  and  shoes, 
gloves,  and  agricultural  implements.  There  is 
an  extensive  trade  in  butter,  honey,  wax,  cot- 
ton, and  linen  yams,  lace,  earthenware,  etc 
Rennes  is  very  ancient,  dating  from  Condate,  the 
capital  of  the  Gallic  Redones.  Pop.  about 
75.000. 

Rennet,  the  prepared  inner  surface  of  the 
stomach  of  a  young  calf.  It  contains  much  pep- 
sin, and  has  the  property  of  coagulating  the 
casein  of  milk  and  forming  curd.  It  is  prepared 
by  scraping  off  the  outer  skin  and  superfluous 
fat  of  the  stomach  when  fresh,  keeping  it  in 
salt  for  some  hours,  and  then  drying  it.  When 
used  a  small  piece  of  the  membrane  is  cut  off 
and  soaked  in  water,  which  is  poured  into  the 
milk  intended  to  be  curdled. 

Rennie,  renl,  George,  English  civil  engi- 
neer, son  of  John  Rennie  (q.v.)  :  b.  London  3 
Dec  1 791;  d.  there  30  March  1866.  He  was 
educated  at  the  University  of  Edinburgh  and 
in  181 1  entered  the  office  of  his  father.  He  was 
inspector  of  machinery  of  the  mint  in  1818-26 
and  in  1821  engaged  with  his  brother  Sir  John 
Rennie  (q.v.)  in  completing  several  important 
works  begun  by  their  father,  among  which  were 
the  breakwater  at  Plymouth,  various  docks,  har- 
bors, canals,  and  the  London  Bridge.  He  laid 
out  the  Liverpool  and  Manchester  railway  in 
1826,  was  chief  engineer  of  the  Namur  and 
Liege  railway  in  1846,  constructed  the  first  screw- 
propelled  ship  in  the  British  navy,  the  Mermaid, 
in  1840,  and  was  engaged  in  the  construction  of 


Digitized  by 


Google 


RENNIE  — RENO 


naval  works  at  Sebastopol,  and  other  foreign 
ports  besides  those  in  English  harbors.  After 
the  retirement  of  his  brother,  Sir  John,  in  1845, 
he  conducted  the  business  of  the  firm  in  partner- 
ship with  his  two  sons.  He  was  made  a  fellow 
of  the  Royal  Society  in  1822,  was  its  vice-presi- 
dent in  1845,  and  treasurer  in  1845-50. 

Rennie,  John,  Scottish  civil  engineer:  b. 
Phantassie,  Haddingtonshire,  7  June  1761 ;  d. 
London  4  Oct.  1821.  At  an  early  age  he  showed 
an  interest  in  mechanics  and  frequented  the 
shon  of  the  millwright  Andrew  Mickle,  inventor 
of  the  threshing  machine.  Later  he  spent  three 
years  at  Edinburgh  University,  and  in  1784, 
having  already  established  a  business  of  his  own, 
he  visited  James  Watt  at  Soho,  Staffordshire, 
and  by  Boulton  and  Watt  was  engaged  to  take 
charge  of  the  work  of  the  Albion  Flour  Mills, 
Blackfriars,  London.  Rennie  designed  ati  the 
machinery,  using  iron  instead  of  wood  for  the 
shafting  and  framing.  In  London  his  reputa- 
tion rapidly  increased,  until  he  was  ranked  fore- 
most among  the  civil  engineers  of  Great  Britain. 
Among  his  public  works  may  be  mentioned 
Ramsgate  Harbor;  Waterloo  and  Southwark 
Bridges,  across  the  Thames,  and  the  design  of 
London  Bridge,  the  structure  being  completed 
after  his  death ;  the  breakwater  at  Plymouth,  and 
several  similar  structures,  where  submarine 
masonry  was  carried  to  great  perfection.  He 
superintended  likewise  the  execution  of  the 
Grand  Western  Canal,  from  the  mouth  of  the 
Exe  to  Taunton ;  the  Polbrook  Canal,  Cornwall ; 
the  Aberdeen  Canal,  uniting  the  Don  and  the 
Dee;  that  between  Arundel  and  Portsmouth; 
and,  hia  chief  work  in  connection  with  inland 
navigation,  the  Kennet  and  Avon  Canal,  be- 
tween Bath  and  Newbury,  the  London  Docks, 
the  East  and  West  India  Docks,  the  Prince's 
Dock  at  Liverpool,  and  those  of  Dublin,  Green- 
ock, and  Leith  were  also  designed  by  him.  In 
prosecuting  his  works  he  made  use  of  the 
diving-bell  which  he  greatly  improved,  and 
the  steam-dredging  machine,  apparently  withont 
the  knowledge  that  in  its  invention  he  had  been 
anticipated  by  Sir  Samuel  Bentham. 

Rennie,  Sut  John,  English  civil  engineer, 
younger  son  of  John  Rennie  (q.v.)  :  b.  London 
30  Aug.  1794;  d.  Bengeo,  near  Hertford,  Hert- 
fordshire, 3  Sept  1874.  At  16,  he  like  his 
brother,  began  the  study  of  engineering  under 
his  father.  When  his  father  died  in  1821  he 
continued  with  his  brother  George  to  carry  on 
the  extensive  business  left  in  their  hands.  He 
made  hydraulic  engineering  a  special  study,  and 
through  his  efforts  large  tracts  of  land  on  the 
eastern  coast  of  England,  iricluding  part  of  the 
Lincolnshire  fens,  were  reclaimed  and  made 
extremely  productive.  The  finest  works  of  the 
Rennies  are  their  bridges,  which  may  be  seen 
in  all  parts  of  England  and  Scotland,  London 
Bridge  being  the  most  massive  of  them  all.  On 
the  occasion  of  the  opening  of  this  bridge  in 
1831  John  Rennie  was  knighted,  an  honor  his 
brother  declined.  After  the  dissolution  of  the 
partnership  in  1845  Sir  John  practised  as  an 
architect  He  introduced  the  system  of  railways 
in  Sweden,  made  important  surveys  of  the  har- 
bor of  Oporto  in  Portugal,  and  designed,  and 
in  great  part  executed,  the  harbor  of  Ponte  Del- 
gada  in  the  Azores,  one  of  his  latest  public 
works.  In  1845  he  was  elected  president  of  the 
Institute  of  Civil  Engineers!    He  was  the  author 


of  'Theory,  Formation  and  Construction  of 
British  and  Foreign  Harbors'  (1851-4).  Con- 
sult his  'Autobiography*  (1875). 

Ren'no  Renappi,  the  native  name  for  the 
Delaware  Indians  (q.v.). 

Reno,  re'no,  Conrad,  American  lawyer:  b. 
Alabama  28  Dec.  1859.  He  was  graduated  from 
the  Boston  University  Law  School  in  1883  and 
has  since  practised  his  profession  in  Boston.  He 
has  published:  'State  Regulation  of  Wages* 
(1891);  'Non-Residents  and  Foreign  Corpora- 
tions* (1892) ;  'Employers'  Liabilii^  Acts* 
(1896-1903)  ;  'History  of  the  Judicial  System  of 
New  England'   (1900). 

Reno,  Jesse  Lee,  American  military  offi- 
cer: b.  Wheeling,  W.  Va^  20  June  ife3;  d. 
South  Mountain,  Md.,  1^  Sept.  1862.  He  was 
graduated  from  West  Pomt  in  1846,  served  with 
distinction  in  the  Mexican  War,  was  assistant 
professor  of  mathematics  at  West  Point  in  1849 
and  at  the  outbreak  of  the  Civil  War  was  com- 
missioned brigadier-general  of  volunteers.  He 
performed  gallant  service  at  Roanoke  Island, 
Newbem,  and  Camden,  and  was  promoted  ma- 
jor-general in  1862.  Heparticipated  in  the  bat- 
tles at  Manassas  and  Chantilly,  and  after  re- 
pulsing the  Confederates  tmder  General  Lee  at 
South  Mountain,  three  days  before  the  battle  of 
Antietam,  he  was  killed  while  leading  a  charge. 

Reno,  Jesse  Wilford,  American  inventor, 
son  of  J.  L.  Reno  (q.v.) :  b.  Fort  Leavenworth, 
Kan.,  4  Aug.  1861.  He  was  graduated  from 
Lehigh  University  in  1883,  afterward  pursuing  a 
special  course  in  mining  and  engineering.  In 
1885-90  he  was  engaged  in  mining  in  Colorado, 
and  later  became  an  electric  railway  expert.  In 
1892  he  invented  the  inclined  elevator  or  moving 
stairway  (see  Escalator)  and  in  1895  became 
president  of  the  Reno  Inclined  Elevator 
Company. 

Reno,  Marcns  Albert,  American  military 
officer:  b.  Illinois,  about  1835;  d.  Washington, 
D.  C,  31  March  1889.  He  was  graduated  from 
West  Point  in  1857,  and  at  the  outbreak  of  the 
Civil  War  was  made  ist  lieutenant  in  the  United 
States  army.  He  was  promoted  captain  in  the 
same  year,  brevetted  major  for  gallantry  at 
Kelly's  Ford,  Va.,  in  1863,  lieutenant-colonel 
for  services  at  Cedar  Creek,  and  in  1865  was 
brevetted  brigadier-general  of  volunteers  and 
colonel  of  regulars  for  distinguished  service 
throughout  the  war.  In  1876  he  was  engaged 
in  the  campaign  against  the  Indians  under  Sitting 
Bull,  holding  command  second  to  General  Custer. 
In  the  engagement  in  which  Custer  and  nearly 
all  his  regiment  were  killed,  Reno  escaped 
through  cowardice  and  in  consequence  of  hi^ 
failure  to  support  his  associates  and  other  serious 
charges  he  was  dismissed  from  the  service. 

Reno,  Nevada,  city,  county-seat  of 
Washoe  County;  on  the  Truckee  River,  and  on 
the  California  &  O.,  the  Southern  Pacific,  and 
the  Virginia  &  T.  R.R.'s ;  in  the  extreme  western 
part  of  the  State,  about  30  miles  south  of  Carson 
City.  It  was  settled  in  1858  by  eastern  emigrants 
who  had  started  for  California.  It  was  incor- 
porated in  1869,  and  in  1901  was  chartered  as 
a  city.  It  is  in  a  farming  and  stock-raising 
region,  and  is  the  most  important  and  largest 
city  in  the  State.  The  chief  industrial  establish- 
ments are  railroad  machine  shops,  which  have 
2,200  employees ;  abattoir  and  packing  house,  lao 
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employees;  electric-power  plant,  50;  pressed 
brick  works,  25,  and  a  number  of  smaller  manu- 
factories. The  trade  is  chiefly  in  farm  products, 
live-stock,  and  manufactures.  It  is  an  important 
distributing  point  for  a  vast  territory.  The  prin- 
cipal public  buildings  are  a  government  building, 
eight  churches,  and  the  Nevada  State  Hospital 
for  Mental  Diseases.  The  educational  institu- 
tions are  the  State  University,  opened  in  1886, 
State  Agricultural  College  and  Experiment  Sta- 
tion, a  normal  school,  Academy  of  Our  Lady, 
public  and  parish  schools,  and  a  Carnegie  Li- 
brary. The  three  banks  have  a  combined  capital 
of  $1,500,000,  and  the  annual  amount  of  business 
is  $38,000,000.  The  government  is  vested  in  a 
mayor  and  a  city  council  of  f.'-e  members,  all 
of  whom  are  elected  by  the  people.  Pop.  (1890) 
3.563;  (1900)  4.500;  (1910)   10,867. 

C.  A.  Xarcross, 
Editor  ^Reno  Evening  GasetteJ* 

Renoir,  re-nwar,  Auguste,  French  painter: 
b.  Limoges  1841.  He  exhibited  at  the  first  Im- 
pressionist Salon  in  1874  after  studying  under 
the  impressionist  Monet  and  others  of  the  same 
school.  While  he  paints  figures,  principally,  and 
possesses  singular  skill  in  depicting  flesh  color 
and  skin  texture,  as  well  as  facial  expression,  he 
has  remarkable  success  in  landscape,  in  fruit  and 
in  flowers,  which  he  sets  on  the  canvas  with 
astonishing  boldness,  and  vividness  of  presenta- 
tion, and  he  is  certainly  one  of  the  most  original 
and  independent  of  the  school  to  which  he  be- 
longs. His  'Jeunes  Filles  au  Piano'  is  a  good 
example  of  his  qualities.  Among  his  portraits 
are  those  of  Claude  Monet,  his  master,  and  the 
composer  Wagner.  Consult:  Duret,  'Les 
Peintres  Impressionistes*   (1879). 

Renouf,  r£-noof,  Emile,  French  painter:  b. 
Paris  1845 ;  d.  there  1894.  He  chose  for  his  sub- 
jects the  scenery  of  the  sea  and  incidents  in 
the  lives  of  those  who  live  on  the  seashore,  fish- 
ermen, etc.,  but  he  also  did  some  good  work  in 
landscape  and  genre.  His  fine  marine  'After  the 
Storm'  is  in  the  New  York  Metropolitan  Mu- 
seum, and  his  'Helping  Hand'  (a  child  holding 
to  an  oar,  while  a  sturdy  fisherman  rows),  is 
in  the  Corcoran  Gallery,  Washington.  While 
in  New  York  (18B7-8)  he  painted  'Brooklyn 
Bridge,'  which  at  present  is  in  the  public  gallery 
at  Havre.  In  1883  he  was  awarded  a  first  class 
medal  at  Munich. 

Renottf,  Sir  Peter  Le  Page,  English  Egyp- 
tologist: b.  Guernsey  23  Aug.  1822;  d.  London 
14  Oct.  1897.  He  was  educated  at  Elizabeth 
College,  whence  he  passed  to  Pembroke  College, 
Oxford,  where  he  came  under  the  influence  of 
Newman  and  the  Tractarians,  and  in  1842  en- 
tered the  Roman  Catholic  Church.  From  1855 
to  1864  he  was  professor  in  the  Catholic  Uni- 
versity of  Ireland,  first  of  French  literature  and 
the  history  of  philosophy,  and  subsequently  of 
ancient  history  and  Oriental  languages.  He  be- 
gan his  career  as  an  Egyptologist  about  i860, 
and  in  1863  defended  the  work  of  Young  and 
Champollion  against  Sir  George  C.  Lewis.  He 
opposed  the  dogma  of  papal  infallibility,  and  in 
connection  with  this  subject  wrote  on  'The  Con- 
demnation of  Pope  Honorius'  (1868)  and  'The 
Case  of  Pope  Honorius  Reconsidered'  (1869). 
From  1866  till  1885  he  was  an  inspector  ot 
schools,  and  during  1885-91   he  was  keeper  of 


the  Egyptian  and  Assyrian  antiquities  in  the 
British  Museutn.  In  1875  he  published  'An 
Elementary  Grammar  of  the  Ancient  Egyptian 
Language'  (2d  ed.  1896),  and  in  1879  delivered 
a  course  of  Hibbert  lectures  on  the  'Origin  and 
Growth  of  Religion  as  Illustrated  by  the  Religion 
of  Ancient  Egypt'  (1880;  2d  ed.  1884).  He 
was  knighted  in  1896  for  distinguished  scholar- 
ship. He  left  unfinished  a  translation  of  the 
'Book  of  the  Dead,'  with  commentary,  which  at 
the  time  of  his  death  was  in  course  of  publica- 
tion (1892  et  seq.)  in  the  'Proceedings'  of  the 
Society  of  Biblical  Archaeology,  of  which  he 
was  president  from  1887.  The  work  was  com- 
pleted from  Renouf's  notes  by  E.  Naville.  Re- 
nouf  was  one  of  the  most  careful  and  trust- 
worthy Egyptologists  of  his  time,  and,  besides,  a 
most  versatile  linguist.  For  a  sketch  of  him^ 
with  a  bibliography  of  his  writings,  consult  the 
'Proceedings'  of  the  Society  of  Biblical  Arch- 
aeology (Vol.  XIX.,  1897). 

Renovo,  re-no'vo,  Pa.,  borough  in  Clinton 
County;  on  a  division  of  the  Pennsylvania  rail- 
road; about  125  miles  northeast  of  Pittsburg 
and  25  miles  northwest  of  Lock  Haven.  It  is  in 
a  region  of  the  Alleghany  Mountains  noted 
for  grand  scenery,  and  an  abundance  of  game. 
Renovo  is  a  summer  resort  which  is  growing  in 
favor.  It  has  considerable  industrial  interests 
connected  with  the  extensive  bituminous  coal- 
fields and  the  fire-clay  deposits  in  the  vicinity. 
The  chief  industrial  establishments  are  the  Penn- 
sylvania railroad  shops,  the  coal  yards,  and  the 
brick  works.  Pop.  4,200. 

Rensselaer,  ren'se-ler,  Ind.,  city,  county- 
seat  of  Jasper  County;  on  Iroquois  River,  and 
on  the  Chicago,  Indianapolis  &  Louisville  rail- 
read;  about  100  miles  northwest  of  Indianapolis. 
It  was  settled  in  1834  by  David  Nowles,  John 
Nowles,  and  Joseph  Yeoma.  It  was  incorporated 
in  1850,  and  chartered  as  a  city  on  i  May  1896. 
Rensselaer  is  in  an  agricultural  region;  and  its- 
manufacturing  industries  are  chiefly  connected 
with  farm  products.  It  ships  considerable  farm 
produce  and  live-stock.  There  are  five  churches,, 
a  high  school,  public  elementary  schools,  and 
business  schools.  The  four  banks  have  a  com- 
bined capital  of  $100,000,  and  the  annual  amount 
of  business  is  $3,000,000.  The  government  is 
vested  in  a  mayor  and  a  council  of  six  members 
elected  biennially.  Pop.  (1890)  1455;  (1900) 
2.255;  (1910  est.)  2,600. 

Rensselaer,  N.  Y.,  city  in  Rensselaer 
County ;  on  the  Hudsop  River,  and  on  the  Bos- 
ton &  A.,  and  the  New  York  C.  &  H.  R.  R.R.'s; 
opposite  Albany  and  six  miles  south  of  Troy. 
It  is  connected  with  Albany,  Troy,  and  other 
cities  by  electric  lines ;  and  it  has  connection  by 
steamboat  with  many  of  the  cities  and  towns  on. 
the  river.  Three  large  bridges  span  the  Hudson 
and  connect  Rensselaer  with  Albany.  The  first 
settlement  was  made  by  the  Dutch.  It  was  in- 
corporated as  a  village  in  181 5  and  in  1897  was 
chartered  as  a  city.  It  was  called  Greenbush 
until  it  became  a  city,  when  it  took  the  name 
Rensselaer.  The  village  of  Bath  was  annexed 
in  igctt.  Rensselaer  is  a  commercial  and  manu- 
facturing city.  The  chief  manufacturing  estab- 
lishments are  a  felt  factory,  tannery,  aniline 
works,  and  shirt-waist  factory.  A  large  number 
of  persons  are  employed  in  connection  with  the 
railroads   and   steamboats,    and   in   the   o£Bces, 
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stores,  and  manufactories  in  Albany  and  Troy. 
There  are  lo  churches,  two  public  schools,  one 
parish  school,  Saint  John's  Academy,  and  Saint 
John's  Orphan  Asylum.  The  government  is 
vested  in  a  mayor  and  a  common  council  of  lO 
members,  elected  biennially.  Pop.  (1900) 
7.466;  (1910)  10,711.  The  addition  of  Bath  in- 
creased the  population  of  the  city  about  3,100. 

Rensselaer  Polytechnic  Institute,  located 
at  Troy,  N.  Y.  It  was  founded  by  Stephen  Van 
Rensselaer  in  1824  as  a  school  of  practical 
science,  being  the  first  school  of  science  and  the 
first  school  of  engineering  to  be  established  in 
any  English-speaking  country.  It  was  first 
opened  to  students  in  January  1825,  and  incor- 
porated in  March  1826.  It  was  at  first  named  the 
Rensselaer  School;  afterward  the  Rensselaer 
Institute,  and  finally  the  Rensselaer  Polytechnic 
Institute.  Lectures  on  land  surveying  and  en- 
gineering were  given  as  early  as  1823 ;  and  after 
1850  the  Institute  became  more  distinctly  a  school 
of  civil  engineering ;  the  course  at  that  time  was 
lengthened  from  one  year  to  three  years.  It  now 
offers  two  courses  of  four  years  each,  one  in 
natural  science  and  one  in  civil  engineering. 
These  courses  include  instruction  in  chemical 
analysis,  mineralogy,  metallurgy  and  assaying, 
as  well  as  in  the  design  and  construction  of 
roads,  railroads,  bridges,  roofs,  arches,  dams, 
steam  engines,  electric  engines,  dynamos,  tur- 
bines, foundations,  waterworks,  tunnels,  sewers, 
and  canals.  The  degrees  of  B.S.  and  C.E.  are 
conferred.  The  students  in  1910  numbered  626, 
and  the  faculty  53:  Its  influence  has  been  wide- 
spread. Students  have  come  to  it  from  42  of  the 
States  of  the  Union  and  25  foreign  countries, 
and  its  g^duates  are  at  present  practising  their 
profession  in  45  of  the  States  and  19  foreign 
countries.  Its  standing  as  a  professional  school 
is  shown  by  the  following  extract  from  the  re- 
port to  the  German  government  by  Professor  A. 
Riedler  of  the  Royal  Polytechnicum  of  Berliii: 
*The  greatest  number  of  renowned  hydraulic 
and  railroad  engineers  of  America  are  graduates 
of  this  school."  Palmer  C.  Ricketts, 

Director  of  the  Rensselaer  Polytechnic  Institute. 

Rents,  Law  of.  Rent  has  been  defined  as 
a  certain  profit,  in  money,  provisions,  chattels 
or  labor,  issuing  out  of  lands  and  tenements  in 
retribution  for  their  use;  or.  rent  is  a  definite 
compensation  reserved  by  lease,  to  be  made  peri- 
odically, and  payable  in  money,  produce,  other 
chattels,  or  labor,  for  the  possession  and  use  of 
land  and  tenements.  Where  one  person  occupies 
land  or  premises  of  another  under  an  agreement, 
express  or  implied,  there  exists  the  relation  of 
landlord  and  tenant.  The  landlord  is  a  person 
whose  lands  are  occupied  and  the  tenant  is  one 
who  occupies  same.  A  sub-tenant  is  one  who 
leases  all  or  part  of  the  premises  from  the  origi- 
nal tenant.  The  relation  of  landlord  and  tenant 
is  generally  created  by  a  lease,  although  it  may 
exist  without  an  agreement  and  without  liabifity 
on  the  part  of  the  tenant,  and  may  arise  by  im- 
plication if  the  acts  of  the  parties  are  consistent 
with  it.  The  terms  lessor  and  lessee  respectively, 
designate  the  landlord  and  tenant  A  lease  is 
a  contract  by  the  owner  of  lands  or  tenements  on 
one  side,  with  one  who  is  to  pay  a  rent  or  in- 
come for  its  use;  it  differs  materially  from  a 
license,  which  is  merely  a  permission  to  per- 
form some  act  with  respect  to  land  belonging 


to  another;  mere  occupancy  of  land  under  an 
agreement  to  cultivate  it  for  a  share  of  the 
crops  does  not  establish  the  relation  of  landlord 
and  tenant;  whether  or  not  such  relation  may 
exist.in  some  cases  depends  on  the  intention  of 
the  parties.  A  tenant  continuing  to  occupy 
premises  without  the  consent  of  the  landlord,  and 
after  the  term  of  his  lease  has  expired  is  a 
tenancy  at  sufferance,  which  may  be  terminated 
at  the  will  of  the  landlord,  or  by  a  new  tenancy, 
either  express  or  implied.  Where  premises  are 
leased  to  be  occupied  for  such  time  as  may  be 
desired  by  the  other  party,  it  is  termed  a  tenancy 
at  will ;  such  a  tenancy  exists  when  one  occupies 
premises  with  the  owner's  permission  without 
paying  rent. 

Tenancy  at  will  is  held  to  exist  in  the  fol- 
lowing cases :  where  one  takes  possession  under 
a  conveyance,  lease,  or  contract  for  sale,  that 
is  invalid;  or  where  one  takes  possession  while 
negotiations  are  pending  for  a  lease,  or  for 
purchase,  and  where  one  takes  possession  under 
an  agreement  for  a  lease.  Stat.utes  in  some 
jurisdictions  hold  that  a  tenancy  not  governed 
by  a  lease  is  a  tenancy  at  will.  A  tenancy  at 
will  may  be  terminated  where  the  landlord 
leases  the  property  to  a  third  person  for  a  term 
of  years,  by  the  death  of  either  the  landlord 
or  tenant,  by  the  sale  of  the  property,  or  by  any 
act  on  the  part  of  the  landlord  amounting  to  a 
demand  for  possession  or  showing  such  inten- 
tion. In  some  jurisdictions  statutes  require  a 
formal  notice.  A  tenant  at  will,  unless  it  is 
distinctly  stipulated  to  the  contrary,  is  liable  for 
a  fair  rental  of  the  premises.  The  lessee  is 
liable  for  the  rent  agreed  upon,  whether  or  not 
he  takes  possession ;  it  has  been  held  by  a  num- 
ber of  courts  that  an  exception  to  this  is  where 
the  premises  are  destroyed  before  the  beginning 
of  the  term.  Unless  contained  in  the  agree- 
ment, a  landlord  is  not  compelled  to  make  re- 
pairs, nor  is  he  liable  for  them,  or  any  injury 
caused  by  the  condition  of  the  premises, —  not 
even  if  the  repairs  are  on  account  of  injury 
by  adjoining  buildings.  Where  buildings  are 
destroyed  by  fire  or  accidental  cause,  the  landlord 
is  under  no  implied  obligation  to  rebuild  them ; 
if  he  does  so,  however,  the  tenant  is  entitled  to 
occupy  the  new  building.  Where  one  rents  part 
of  a  building,  it  is  generally  held  that  the  land- 
lord is  under  no  implied  obligation  to  keep 
any  other  part  of  such  building  in  repair.  Land- 
lords are  generally  liable  to  tenants  for  injuries 
due  to  accidental  defects,  and  for  any  negligence 
on  his  part,  in  relation  to  a  part  of  the  building 
occupied  by  another  tenant,  or  a  portion  thereof 
that  is  under  his  control,  and  is  obliged  to  keep 
in  repair  the  portion  that  is  rented,  but  is  under 
no  obligation  to  one  tenant  to  repair  a  part  of 
the  building  leased  to  another  tenant.  It  is  an 
implied  duty  on  the  part  of  the  landlord  to  keep 
passageways  and  approaches  used  by  several  ten- 
ants, in  repair;  but,  unless  so  required  by  the 
law,  or  his  contract,  he  is  not  obliged  to  keep  the 
passageways  lighted.  It  is  also  his  duty  to  pre- 
vent any  obstruction  of  a  passageway,  which 
would  make  it  dangerous,  and  it  has  been  held 
that  it  is  a  landlord's  duty  to  remove  accumu- 
lations of  ice  and  snow. 

Itis  held  in  some  jurisdictions  that  where  a 
building  is  rented  to  a  number  of  tenants,  it  is 
the  duty  of  a  landlord  to  keep  water  pipes  in 
repair  and  that  he  is  liable  for  any  negligent  user 


Digitized  by 


Google 


RENUNCIATION  —  REPEATER 


through  himself  or  his  agent,  or  servants,  of 
the  water,  but  not  for  the  negligence  of  another 
ttrxnt  Notice  must  be  given  to  a  landlord  of 
deiects  in  the  premises  in  order  to  render  him 
liable  for  negligence  in  relation  thereto.  .Gen- 
erally a  landlord  is  liable  for  concealing  diuiger- 
ous  defects  on  the  premises.  An  agreement  to 
make  repairs  does  not  require  the  landlord  to 
include  such  repairs  as  may  be  necessary  from 
the  carelessness  of  the  tenant;  on  failure  to 
make  repairs  in  accordance  with  an  agreement, 
the  tenant  can  make  the  repairs  and  recover  the 
cost  from  the  landlord  or  bring  an  action  on  the 
contract  and  if  the  premises  become  untenant- 
able for  the  want  of  repairs  the  tenant  may 
abandon  the  premises;  a  tenant  must  make  a 
demand  for  the  repairs  in  order  to  entitle  him  to 
any  remedy.  Repairs  made  by  the  landlord  must 
be  executed  with  care,  and  he  is  liable  for  any 
injury  that  may  occur  therefrom.  Where  prem- 
ises that  are  in  proper  condition  at  the  time  of 
being  rented,  are  allowed  to  come  in  a  danger- 
ous condition,  a  tenant  is  as  a  rule  liable  for 
injuries,  such  as  may  occur  from  falling  roof, 
or  defective  sidewalk.  It  is  a  principle  well 
established  that  a  tenant  cannot  dispute  a  land- 
lord's title  except  when  the  landlord  was  in- 
duced by  fraud  or  misrepresentation  to  become 
such.  An  action  at  law  at  any  time  can  be  main- 
tained by  the  landlord,  or  his  assignee,  to  re- 
cover rent,  and  under  ordinary  circumstances 
no  prior  demand  is  necessary;  in  many  juris- 
dictions a  landlord  is  authorized  to  attach  the 
property  of  a  tenant.  The  various  matters  and 
things  concerning  the  renting  of  property,  and 
the  relations  of  landlord  and  tenant,  have  been 
made  the  subject  of  statutes  in  some  jurisdic- 
tions, and  vary  the  general  laws  and  customs 
governing  these  subjects. 

Henry  M.  Earle. 

Rennnda'tion,  in  law,  the  act  of  giving  up 
a  right,  such  as  the  position  of  an  executor  or 
administrator  of  an  estate,  or  any  other  office, 
charge  or  claim  to  which  the  person  renouncing 
is  legally  entitled.  There  are  proper  legal  forms 
for  such  action. 

Ren'wick,  Edward  Sabine,  American  en- 
gineer and  patent  expert:  b.  New  York  3  Jan. 
1823.  He  was  graduated  from  Columbia  in  1839 
as  a  civil  and  mechanical  engineer  and  became 
superintendent  of  large  iron  works  at  Wilkes- 
barre,  Pa.  In  1849  he  began  his  career  as  a 
patent  expert  and  in  1862,  with  his  brother 
Henry  Renwick,  he  repaired  a  break  82  feet  long 
and  10  feet  wide  in  the  bilge  of  the  Great  East- 
em  while  afloat,  a  feat  deemed  an  impossibility 
by  experts.  He  invented  several  machiries  and 
mechanical  appliances  and  published  'Practical 
Invention*   (1893). 

Renwick,  James,  Scottish  covenanter:  b. 
Moniaive,  Dimifriesshire,  Scotland,  15  Feb.  1662; 
d.  Edinburgh,  17  Feb.  1688.  He  was  educated 
for  the  ministry  at  the  University  of  Edinburgh, 
but  upon  declining  to  recognize  Charles  II.  as 
the  head  of  the  Church  was  refused  a  degree. 
He  finished  his  education  at  Groningen,  Holland, 
was  ordained  in  1683,  returned  to  Scotland,  and 
«)'-.j,<i?';d  in  preaching  at  conventicles.  He  was 
t^-Jawed  iti-  r684  as  a  result  of  publishing  with 
Alexander  Shields  *.\n  Informatory  Vindication 
ttf  the  Covenanters.'  In  rSS',  as  the  acknow- 
ledged leader  of  the  Cameronians,  «  — ■'*-  -"as 


put  upon  his  head.    He  was  captured  in  the  fol- 
lowing year  and  executed  at  Edinburgh. 

Renwick,  James,  American  scientist :_  b. 
Liverpool,  England,  30  May  1790;  d.  New  York 
12  Jan.  1863.  He  came  with  his  parents  to  New 
York  in  1794,  was  graduated  from  Columbia 
and  in  1812  acted  as  instructor  in  natural  phi- 
losophy there.  In  1814  he  became  a  topograph- 
ical engineer  with  rank  as  major  in  the  United 
States  service  and  in  1820-53  was  professor  of 
chemistry  and  physics  at  Columbia.  In  1840  he 
was  engaged  as  one  of  the  commissioners  to  sur- 
vey the  boundary  line  between  United  States  and 
New  Brunswick.  His  publications  include: 
•Treatise  on  the  Steam  Engine*  (1830) ;  'Out- 
lines of  Geology*  (1838);  'Applications  of  the 
Science  of  Mechanics  to  Practical  Purposes* 
(1840)  ;  'Memoir  of  De  Witt  Clinton*  (1840)  ; 
etc. 

Renwick,  James,  American  architect:  b. 
New  York  3  Nov.  1818 ;  d.  there  23  June  1895. 
He  was  son  of  the  preceding,  and  was  graduated 
at  Columbia  College  in  1836.  Among  his  many 
works  are  Grace  Church,  New  York,  completed 
in  1845 ;  the  Smithsonian  Institution  and  the 
Corcoran  Art  Gallery,  Washington,  D.  C. ;  Vas- 
sar  College,  Poughkeepsie ;  and  Saint  Patrick's 
Cathedral,  New  York.  This  list  of  buildings 
evidences  the  versatility  of  this  truly  learned 
architect,  whose  mastery  of  French  Gothic,  both 
in  its  details  and  proportions,  enabled  him  to 
give  New  York  two  of  the  noblest  ecclesiastical 
exteriors  in  the  city. 

Repairs.    See  Law  of  Landlord  A>rD  Tenant. 

Reparative  Surgery.    See  Sitrgbry. 

Repeal  Movement,  the  agitation  for  the 
repeal  of  the  Union  between  Great  Britain  ar<d 
Ireland.  This  agitation  commenced  almost  at  the 
moment  of  the  Union,  and  has  continued  to 
the  present  time.  Robert  Emmet  sacrificed  his 
life  to  the  cause  of  repeal  in  1803.  But  the  word 
repeal  is  most  intimately  connected  with  the 
name  and  career  of  Daniel  O'Connell,  the  Irish 
"Liberator.**  O'Connell  died  in  1847,  and  the 
cause  of  repeal  was  taken  up  by  the  Young  Ire- 
land party  of  1848 ;  by  the  Fenians,  whose  opera- 
tions came  to  a  head  in  1865-7 ;  and  finally  by  the 
Home  Rule  party  organized  under  the  leadership 
first  of  Isaac  Butt,  in  1870,  and  later  under  the 
leadership  of  Charles  S.  Pamell.  During  the 
celebrated  Pamell  Commission  of  1888-9,  how- 
ever, the  Home  Rule  ^">arty,  through  their  coun- 
sel, disclaimed  all  desi».».  for  repeal,  maintaining 
that  their  aims  were  confined  to  the  obtaining  of 
Home  Rule  in  the  strict,  or  restricted,  sense  of 
the  word. 

Repeater,  in  arithmetic,  an  indeterminate 
decimal  in  which  the  same  figures  continually 
recur  or  are_  repeated.  A  pure  repeater,  or  cir- 
culating decimal,  is  one  in  which  the  repetition 
goes  on  from  the  beginning ;  as,  .3333  .  .  _ . 
.27^727  ...  A  mixed  repeater  is  one  in 
which  the  repetition  does  not  begin  till  after 
the  intervention  of  a  figure  or  figures;  as, 
.128888  .  .  .,  .0113636  .  .  .,  etc.  (For  the 
algebraic  method  of  finding  the  value  of  a  re- 
peating decimal  see  Progression.) 

In  firearms,  an  arm  which  may  be  caused  to 
fire  several  successive  shots  without  reloading, 
whether  rifle,  pistol,  or  cannon.  In  horology, 
a  watch  or  clock  made  to  strike  the  time  when 
a  spring  is  pushed  in.    Some  strike  the  hour  and 
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quarters,  others  the  hour,  quarter,  and  odd 
minutes.  Nautically,  a  vessel,  usually  a  frigate, 
appointed  to  attend  each  admiral  in  a  fleet,  and  to 
repeat  every  signal  he  makes,  with  v^hich  she 
immediately  sails  to  the  ship  for  which  it  is 
intended,  or  the  whole  length  of  the  fleet  when 
the  signal  is  general ;  called  also  a  repeating  ship. 
In  telegraphy,  the  same  as  relay. 

Repentance,  or  Contrition,  as  understood 
by  divmes,  both  Protestant  and  Catholic,  is  de- 
fined by  the  Council  of  Trent  as  «grief  of  mind 
and  detestation  of  sin  committed,  with  a  purpose 
of  sinning  no  more* ;  more  specifically  it  is  that 
sorrow  for  sin  which  arises^  out  of  consideration 
of  God's  goodness  which  sin  has  outraged,  and 
which  includes  a  resolution  never  more  to  offend 
God  because  God  so  deserves  our  love:  this  is 
the  repentance  called  by  Protestant  divines 
"godly  sorrow."  The  same  Protestant  divines 
recognize  a  second  kind  of  repentance,  which 
mourns  that  sin  is  attended  by  a  penalty  rather 
than  hates  sin.  This  differs  little  from  the  "attri- 
tion* of  Catholic  divines,  which  is  an  imperfect 
sorrow  for  sin  arising  from  such  motives  as  fear 
of  hell,  loss  of  heaven,  the  turpitude  of  sin. 

Reporting.     See  Joi^jnalism  ;  Newspapers. 

Repoussi,  re-poo-sa,  a  kind  of  ornamental 
metal  work,  formed  in  relief  by  striking  on  the 
metal  from  behind  with  a  punch  or  hammer  till 
the  required  forms  are  roughly  produced  in  relief 
on  the  surface ;  the  work  is  then  finished  by  the 
process  of  chasing.  The  work  of  Benvenuto 
Cellini  (1500-70),  in  this  branch  of  art,  is  the 
most  celebrated.  Common  work  of  this  kind,  as 
for  tea  or  coffee  pots,  is  executed  in  pewter  and 
Britannia  metal,  and  then  electrotyped. 

A  piece  of  heavy  cotton  lace,  or  heavy  open- 
work fabric,  or  a  piece  of  a  basket  may  be  glued 
to  a  block  of  hard  wood  to  serve  as  a  sort  of  die 
for  producing  the  impression  in  the  metal.  The 
fabric  or  basket  work  is  not  only  attached  to 
the  block  by  means  of  glue,  but  its  finer  inter- 
stices are  filled  with  glue,  so  as  to_  present  & 
surface  resembling  the  original  fabric  only  in 
the  most  general  way.  When  the  glue  is  per- 
fectly dry  and  hard,  the  die  is  laid  on  a  solid 
foundation,  and  a  piece  of  very  thin,  soft  copper 
or  brass  is  secured  to  the  block  so  as  to  cover 
tilt  lace.  A  piece  of  cork  about  one  fourth  inch 
thick  and  about  three  inches  wide  and  six  or 
eight  inches  long  is  laid  over  the  metal,  and 
struck  with  a  mallet.  The  cork  yields  sufficiently 
to  push  the  metal  down  on  the  die,  and  cause 
it  to  take  the  pattern  of  the  lace  or  whatever  is 
nsed  in  forming  the  die.  A  piece  of  rather  hard 
rubber  packing  will  answer  this  purpose  in 
nearly  all  respects  as  well  as  the  cork. 

Designs  may  be  cut  from  strong  paper  or 
pasteboard  and  glued  to  the  block,  or  a  stencil 
design  may  be  sawed  from  hard  wood.  The 
lines  and  scrolls  are  discontinued  in  places,  sp 
as  to  cause  the  wood  to  hold  together.  If  it 
is  desired  to  render  the  lines  continuous  at  these 
points,  they  may  be  run  through  with  a  V-tool. 
Dots  are  picked  out  with  a  small  gouge  or  the 
point  of  a  revolving  drill.  In  all  these  cases  the 
metal  is  attached  to  the  block  and  treated  as 
above. 

Either  panels  or  continuous  strips  may  be 
embossed  in  the  manner  described,  and  these  are 
to  he  used  in  iriaking  frames,  vases,  and  various 
cmametxal  objects.  If  the  metal  is  too  thin  for 
a  certain  case,  it  may  be  strengthened  by  flowing 
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soft  solder  over  the  back  of  the  plate  by  means 
of  a  soldering  iron.  As  to  finish,  any  of  the  sev- 
eral well-known  methods  of  oxidizing  or  lacquer- 
ing may  be  employed. 

Bas-reliefs  may  easily  be  made  by  a  method 
which  is  a  modification  of  the  one  described. 
To  a  wooden  frame  is  fitted  a  board,  on  which 
is  drawn  in  outline  the  sign  which  is  to  be 
produced  in  relief.  The  board  may  be  of  pine 
or  any  close-grained,  soft  wood  for  lead  work; 
but  for  brass  or  copper,  the  wood  should  be 
hard.  To  the  frame  is  attached  the  plate  of 
metal  by  means  of  screws.  The  board  is  re- 
moved from  the  frame,  and  the  portion  of  the 
design  which  is  to  form  the  most  prominent 
feature  of  the  relief  is  sawed  out  of  the  board, 
when  the  latter  is  replaced  in  the  frame,  and  the 
metal  is  forced  into  the  opening  of  the  board 
by  pressing  on  the  surface  of  the  lead  opposite 
the  hole  in  the  board,  or  by  pounding  it  by  means 
of  the  mallet.  As  soon  as  this  feature  is  com- 
plete, the  next  in  order  is  sawed  out  of  the 
board,  and  the  operation  is  repeated  till  all  of  the 
general  features  are  developed.  The  progress  of 
the  work  can  be  observed  at  any  time  by  remov- 
ing the  board. 

The  features  may  be  corrected  or  modified  by 
working  from  either  side  of  the  plate  by  means 
of  the  convex  mallet  and  the  wooden  punches 
and  chisels.  If  a  support  is  desired  for  any  part 
while  the  work  is  progressing,  a  stout  bag  filled 
with  sand  may  be  placed  under  the  part.  A  few 
very  small  iKtgs,  say  i  inch  or  i|^  inches,  in 
diameter,  will  be  found  convenient  If  desired, 
the  drapery  of  the  background  may  be  chased  by 
means  of  hard  wood  or  metal  ptmches,  bearing 
the  desired  figures. 

The  relief,  if  of  lead,  looks  well  with  an  an- 
tique finish.  This  may  be  secured  by  rubbing 
the  prominent  portions  of  the  relief  with  fine 
emery  cloth,  then  going  over  the  entire  surface 
with  a  swab  formed  of  a  small  roll  of  cotton 
cloth  encircled  by  a  coil  of  copper  wire,  the 
swab  being  dipped  in  dilute  nitric  acid  before 
application  to  the  relief. 

The  copper  is  dissolved  and  deposited  on 
the  bright  prominent  portions,  while  a  dark  de- 
posit is  made  in  the  hollows,  which  when  dry 
has  a  green  tinge. 

To  give  the  work  the  appearance  of  antique 
iron  the  surface  may  be  blackened  by  the  appli- 
cation of  a  solution  of  sulphuret  of  potassium 
and  the  prominent  portions  may  be  semi-polished 
by  briskly  rubbing  the  entire  surface  with  a 
piece  of  canvas  or  Brussels  carpet. 

Repplier,  Agnes,  American  essayist:  b. 
Philadelphia,  Pa.,  1  April  1855.  She  is  of  French 
descent,  and  was  educated  at  the  convent  of  the 
Sacred  Heart,  Torresdale.  Her  essays  are  char- 
acterized by  lightness  of  touch,  a  keen  sense  of 
the  humorous  side  of  a  theme,  and  not  a  little 
irony.  She  has  published:  < Books  and  Men' 
(1888)  ;  'Points  of  View>  (1892) ;  <In  the  Dozy 
Hours*  (1894) ;  *Essays  in  Idleness*  (1893) ; 
'Essays  in  Miniature'  (1892);  <Varia>  (1897); 
and  'Philadelphia:  the  Place  and  the  People' 
(1898)  ;  'The  Fireside  Sphinx'  (1901).  She  has 
also  compiled  a  'Book  of  Famous  Verse'  (1892), 
and  was  a  contributor  to  the  'Saturday  Evening 
Post.' 

Representative  Government  Representa- 
tive government  in  the  modem  meaning  of  the 
term   was   unknown   to   the   ancients.     Kings, 
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chiefs,  and  administrative  officers  were  often 
elected  by  popular  vote  or  acclamation,  but 
neither  in  ancient  Greece  nor  Rome  did  a  body 
exist  even  remotely  resembling  a  Congress,  a 
Parliament,  or  a  Reichstag.  States  which  were 
not  absolute  despotisms  were  governed,  as  a 
rule,  by  a  council  of  magistrates  and  a  popular 
assembly,  in  which  latter  all  persons  with  civic 
rights  took  part,  and  which  was  very  much  like 
a  New  England  town  meeting;  but  there  is  no 
instance  of  the  popular  assembly  of  ancient  times 
developing  into  a  representative  body.  The 
Roman  Senate  was  composed  of  magistrates  and 
ex-magistrates,  and  resembled  the  American 
Senate  of  to-day  only  in  name.  This  ancient 
system,  which  appears  from  the  standpoint  of 
to-day  both  unwieldy  and  unruly,  was  well 
enough  fitted,  however,  for  the  so-called  republics 
in  which  it  prevailed,  and  in  which  all  power  was 
reserved  to  the  central  city,  whether  Athens, 
JThebes,  or  Rome.  The  citizens  in  public  assem- 
"bly  stood  for  the  state,  and  were  the  state,  and 
did  not  think  it  necessary  to  delegate  their  pow- 
ers to  representatives.  When  civic  rule  in  Rome 
gave  place  to  imperialism,  the  public  assembly 
ceased  to  exist,  while  the  senate  was  retained  tu 
register  the  decrees  of  the  Caesars,  and  offer  hon- 
orable retirement  to  those  who  had  gained  im- 
perial favor. 

Representative  government,  as  we  know  it 
to-day,  is  not  derived,  therefore,  from  any  Ro- 
man or  Greek  institution.  It  is  essentially  an 
outgrowth  of  that  love  of  liberty  inherent  alike 
in  Saxon  and  Norman,  and  reached  its  present 
development  through  centuries  of  struggle  and  of 
political  and  social  evolution.  The  English  Par- 
liament, with  its  combination  of  mediaeval  House 
of  Lords  and  20th  century  House  of  Commons, 
has  grown  gradually  from  beginnings  dating 
back  almost  to  the  Norman  conquest.  The 
barons  asserted  their  _  rights  against  tyrannical 
kings,  and  the  necessities  of  the  kings  compelled 
them  to  recognize  the  well-to-do  classes  outside 
the  nobility,  who  had  the  wealth  of  which  the 
royal  exchequer  stood  badly  in  need.  Taxation 
gave  birth  to  representation,  and  at  length  it 
became  a  recognized  principle  that  Englishmen 
would  not  stand  taxation  imposed  without  their 
own  consent  through  representatives  in  Parlia- 
ment assembled.  It  was  not,  however,  until  far 
into  the  19th  century  that  the  common  people 
of  England  were  permitted  tb  have  a  voice  in 
public  affairs,  and  not  until  1885  that  the  suffrage 
was  bestowed  on  virtually  all  male  subjects  of 
adult  age  in  the  United  Kingdom.  The  Parlia- 
ment of  to-day  therefore  represents  the  English 
people;  less  than  half  a  century  ago  it  repre- 
sented only  the  privileged  classes. 

Representative  government  in  the  United 
States  inherited  its  spirit  from  England,  but  not 
its  form.  The  American  system  is  of  native 
origin.  It  developed  from  town-meeting  to 
assembly,  and  when  the  new  States  adopted  new 
fundamental  laws,  the  upper  house  was  called  a 
senate,  after  the  ancient  Rome  senate,  while 
the  right  of  originating  measures  of  taxation 
was  reserved  to  the  popular  branch  of  the  legis- 
lature. In  the  United  States,  also,  however,  the 
right  or  privilege  of  voting  was  generally  re- 
stricted to  taxpayers  and  property-owners  for 
many  years  after  independence,  and  in  one  of  the 
States  — Rhode  Island  —  a  landholding  qualifi- 
cation  for    foreign-born   citizens   existed    until 


about  15  years  ago.  E.xcepting  some  peculiar  re« 
strictions  intended  to  prevent  negroes  from  vot- 
ing in  certain  Southern  States,  nearly  all  male 
citizens  of  adult  age  now  possess  the  right  to 
vote. 

In  the  Hanseatic  towns,  in  Switzerland,  the 
Italian  free  cities,  and  other  republics  of  the 
Middle  Ages,  representative  government  had  no 
real  existence  so  far  as  the  common  people  were 
concerned,  and  the  parliaments  of  modem  Eu- 
rope are  not  derived  from  the  institutions  of  those 
states.  The  American  Revolution  gave  the  im- 
pulse and  inspiration  needed  to  awaken  the  peo- 
ple of  Europe  to  a  sense  of  their  rights  and 
wrongs,  and  the  constitutions  granted  by  mon- 
archs  on  the  Continent  to  their  subjects  adopted 
as  models  a  mixture  of  the  English  and  Ameri- 
can systems.  With  the  exception  of  Turkey  and 
Russia  every  European  country  has  a  congress 
or  parliament  in  which  the  people  are  represented 
by  deputies  elected  according  to  law.  Japan  has 
a  similar  system,  and  representative  government 
which  100  years  ago  was  practically  confined  to 
the  United  States  and  England,  is  now  co-ex- 
tensive with  civilization  in  every  continent.  See 
Government. 

Representatives,  House  of,  the  designa- 
tion applied  to  that  branch  of  the  Congress  of 
the  United  States  elected  directly  by  the  peo- 
ple, and  also  applied  in  several  States  to  the 
lower  body  of  the  State  legislature.  The  Con- 
stitution of  the  United  States  vests  in  the  House 
of  Representatives  the  sole  power  to  originate 
measures  affecting  taxation  and  finance,  al- 
though the  Senate  has  the  right  to  amend  such 
measures  when  passed  in  the  Lower  House, 
and  it  sometimes  happens  that  a  financial  bill 
adopted  b^  the  House  is  virtually  made  a  new 
measure  in  the  Senate,  and  thus  amended  is 
accepted  by  the  House,  and  becomes  law.  As 
tariff  legislation  is  one  form  of  taxation,  it 
originates  in  the  Committee  on  Ways  and  Means 
of  the  House,  and  the  chairmanship  of  that 
committee  is,  therefore,  a  place  of  great  power 
and  importance.  When  the  House  and  the  Sen- 
ate cannot  ag^ree,  a  Conference  Committee  is  ap- 
pointed from  both  bodies  to  adjust  the  differ- 
ences, if  possible.  See  Congress  of  the  United 
States. 

Reproaches,  or  Improperia  (a  Latin  word 
of  the  same  meaning),  in  the  Roman  Missal, 
a  part  of  the  divine  service  for  Good  Friday. 
While  the  clergy  and  people  are  paying  venera- 
tion to  the  representation  of  the  Crucified  be- 
fore the  high  altar,  two  pair  of  choristers  chant 
alternately  a  series  of  antiphons,  to  which  two 
choruses  respond  in  versicles,  Greek  and  Latin 
alternately,  then  repeating  part  of  the  antiphon. 
There  are  12  Improperia,  the  first  being:  «My 
people,  what  have  I  done  to  thee?  or  wherein 
have  I  vexed  thee?  For  that  I  led  thee  forth 
of  the  land  of  Egypt  thou  has  provided  a  cross 
for  thy  Saviour."  Again:  "I  lifted  thee  up 
with  mighty  power;  and  thou  hast  hanged  me 
on  the  gibbet  of  the  cross.* 

Reproba'tion,  a  dogma  of  the  Calvinistic 
creeds,  which  teaches  the  predestination  of  some 
of  the  children  of  Adam  to  be  eternally  lost 
Though  the  word  reprobation  is  not  used  in  the 
Westminster  Confession  of  faith,  the  definitive 
reprobation  of  those  who  are  not  predestinated 
to  everlasting  life  is  unequivocally  expressed  in 
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this  passage  of  the  Confession  (iii.  7)  :  "The 
rest  of  mankind" — that  is,  all  but  the  elect  to 
everlasting  happiness  —  "God  was  pleased,  ac- 
cording to  the  unsearchable  counsel  of  his  own 
will,  whereby  he  extendeth  or  withholdeth  mercy 
as  he  pleaseth,  for  the  glory  of  his  sovereign 
power  over  his  creatures  to  pass  by,  and  to 
ordain  them  to  dishonour  and  wrath  for  their 
sin,  to  the  praise  of  his  glorious  grace."  Among 
tlie  passages  of  the  New  Testament  that  are 
cited  in  support  of  this  doctrine  are  Rom.  ix. 
11-22,  I  Thess.  V.  g,  1  Pet  ii.  8,  Jude  4. 

Reproduction,  among  plants  and  ani- 
mals,  is,  in  a  broad  sense,  the  formation 
by  any  means  of  new  persons  or  individuals 
to  continue  the  life  of  the  species.  Accord- 
ing to  a  more  strict  usage,  reproduction  is  to 
be  distinguished  from  propagation,  which  is 
generally  confined  to  the  production  of  new 
persons  by  the  development  of  parts  of  some  old 
individual,  as  for  example,  a  branch  of  a  tree,  a 
polyp  of  a  coral  colony,  or  a  portion  of  a  certain 
species  of  worm.  In  all  essential  respects  such  a 
branch  or  polyp  or  worm-segment  is  an  individ- 
ual :  the  entire  tree  or  coral-colony  is  considered 
to  be  a  compound  individual.  The  budding  and 
branching  of  comtoion  plants  and  of  many  ani- 
mals is  really  a  production  of  new  individuals. 
Single  branches  or  twigs  of  almost  all  branch- 
ing plants,  cut  off  and  planted  under  suitable 
conditions,  will  take  root  and  become  new  indi- 
viduals; the  only  difference  between  such  an 
individual  and  a  branch  of  a  living  tree  is  that 
in  one  case  the  new  person  and  the  old  are  sepa- 
rated, whereas  in  the  latter  the  n^w  individuals 
remain  continuous  with  the  old.  Huxley  used 
the  terms  continuous  growth  and  discontinuous 
growth  to  designate  these  two  conditions,  the 
idea  being  that  all  the  structures  derived  from  a 
single  egg  constitute  a  single  individual,  whether 
continuous  or  not  According  to  this  view  all 
the  weeping  willows  constitute  collectively  one 
individual,  however  many  separate  trees  there 
may  be,  since  this  plant  produces  no  seeds,  being 
propagated  by  cuttings.  The  same  would  apply 
to  other  cultivated  plants  which  have  lost  the 
habit  of  producing  seeds.  It  is  thus  seen  that 
propagation  is  but  a  development  of  growth; 
and  all  reproduction  is  a  development  of  this 
property  of  protoplasm. 

Propagation  among  Plants. —  Among  the 
unicellular  plants,  a  common  mode  of  multipli- 
cation is  by  Assion,  or  the  separation  of  the  cell 
into  two  parts,  each  of  which  becomes  an  inde- 
pendent (though  in  many  cases  attached)  indi- 
vidual, eventually  to  split  up  in  its  turn,  and 
so  on  indefinitely.  Among  others  {Schieotny- 
cetes),  as  the  yeast  plant,  there  is  a  process  of 
gemmation  or  budding  of  the  parent  cell;  the 
buds  split  off,  or  may  remain  attached,  but 
really  constitute  independent  units.  Among  the 
mosses,  almost  any  part  of  the  plant  body  will 
develop  into  a  new  individual  when  separated 
and  placed  under  the  proper  conditions,  and 
portions  are  frequently  separated  spontaneously 
for  this  purpose.  The  root-stock  in  ferns  is  a 
propagating  organ,  and  the  tip  of  the  leaf  in 
the  walking  fern  will  take  root  and  produce  an 
entire  plant,  while  the  part  of  the  leaf  connected 
with  the  old  plant  dies  away.  Some  liverworts 
produce  small  masses  of  cells  called  gemmules 
which  are  thrown  off  and  may  develop  into  new 
plants.    Among  the  flowering  plants  are  found 


many  special  means  ot  propagatioa  The  run- 
ner of  the  strawberry  plant  is  a  well  known 
example;  this  is  a  prostrate  branch  which,  at 
some  distance  from  the  parent  plant,  takes  root, 
sending  up  a  stem  vertically,  while  the  rimner 
dies  away;  b}r  this  means  one  strawberry  plant 
may  extend  itself  in  a  single  season  over  a 
large  area.  Some  plants  produce  aerial  bulbs, 
which  are  thrown  off  and  may  develop  into  new 
plants,  as  the  onion.  Underground  stems,  such 
as  the  _  tuber  (as  of  potato),  the  root-stock. 
(as  of  iris),  and  the  bulb  (as  of  hyacinth),  also 
serve  for  propagation,  spontaneous  or  artificial. 
The  leaves  of  many  flowering  plants,  when  sep- 
arated from  the  parent  stem,  put  forth  adventi- 
tious roots  and  buds  (such  as  arise  in  unusual 
places),  which  develop  new  plants.  Begonia 
and  byrophylltmi  are  commonly  propagated  in 
this  way.  Many  weeds  are  eradicated  with  great 
difficulty  because  of  the  fact  that  each  piece  into 
which  the  farmer's  spade  cuts  the  obnoxious 
plants  grows  into  a  new  plant 

Propagation  among  Animals. —  Among  the 
Protozoa,  multiplication  by  fission  is  the  com- 
mon method,  though  this  is  generally  supple- 
mented by  occasional  conjugation  of  two 
individuals.  Among  certain  Infusoria  budding 
also  occurs.  Amon^;  sponges,  coelenterates  and 
Bryozoa  budding  is  the  process  that  gives 
these  animals  their  characteristic  colonial  for- 
rnation.  When  an  individual  hydroid  is  mu- 
tilated by  a  portion  being  cut  off,  each  part  may 
proceed  to  develop  what  it  lacks  of  being  a 
complete  individual.  Among  the  echinoderms 
the  starfish  has  the  property  of  regeneration 
developed  to  such  a  remarkable  degree,  that  a 
single  ray  of  one  may  develop  into  an  entire 
animal.  Many  flat-worms,  round-worms  and 
annelids  have  the  faculty  of  letting  each  piece 
into  which  an  individual  may  be  cut  up  develop 
into  a  new  individual,  and  some  of  them  have 
the  means  and  the  habit  of  breaking  up  spon- 
taneously. While  many  arthropods  and  even 
some  vertebrates  have  the  power  to  re-grow  lost 
parts,  in  none  of  the  higher  groups  of  animals 
are  there  any  capable  of  propagation  by  means 
of  cuttings. 

Reproduction  Proper. —  Reproduction  proper 
is  the  multiplication  by  means  of  some  structures 
specially  formed  for  that  purpose,  and  is  of  t\/o 
kinds, —  sexual  and  asexual.  In  asexual  repro- 
duction the  bodies  formed,  called  spores,  are 
capable  of  developing  directly  into  new  indi- 
viduals,^  while  in  sexual  reproduction  two  re- 
productive bodies,  called  gametes,  must  first  fuse 
together  before  development  may  begin. 

Spores  are  produced  by  all  plants  except  a 
few  of  the  lower  ones  and  such  aberrant  forms 
as  have  lost  the  habit  of  reproduction  by  special 
structures,  and  by  certain  of  the  lower  animals. 
They  consist  usually  of  single  cells  having  a 
thickened  wall  for  protection  against  dessication 
and  other  injury,  and  containing  oil-drops  or 
other  stored-up  nourishment  Plant  spores  are 
generally  too  small  to  be  seen  by  the  unaided 
eye,  but  in  masses  resemble  so  much  dust,  as 
seen  in  the  pollen-dust  of  various  flowers,  in 
the  dust  of  puff-balls,  bracket-fungi,  etc.  Many 
Alg(e  and  Sporosoa  produce  spores  that  bear 
cilia  which  enable  them  to  move  about  in  the 
water;  these  are  called  zoospores.  • 

Spores  are  formed  in  three  different  ways: 
(i)  By  condensation  of  the  protoplasmic  content 
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of  some  cell,  with  the  formation  of  a  special 
cell- wall  (chlaraydospores  in  Mucor,  or  the 
mass  of  protoplasm  may  escape  and  swim  about 
for  awhile  by  means  of  cilia,  before  forming  a 
thick  coat  and  passing  through  a  resting  stage. 
(2)  By  the  splitting  of!  of  the  end  cells  in  fila- 
ments, sing'y  or  successively,  these  cells  becom- 
ing spores,  as  in  green-molds,  red  sea-weeds, 
puff-balls  and  mushrooms.  (3)  By  the  break- 
ing up  of  the  contents  of  special  cells  (spore- 
inother-cells)  into  few  or  many  portions,  each 
of  which  becomes  a  spore,  as  in  black-mold, 
yeast,  lichens,  mosses,  ferns  and  all  spermato- 
phytes.  Animal  spores  are  of  this  third  type. 
A  vegetable  spore  on  germinating  usually  puts 
forth  a  delicate  thread  from  which  the  plant  of 
the  next   generation   develops.     In   the   lowest 

■    plants,  as  among  the  Sporosoa,  the  spore  merely 
breaks  out  of  its  wall  and  changes  directly  into 

.    the  next  stage. 

'  Sexual  Reproduction. — Of  sexual  reproduc- 
tion there  are  several  degrees.  The  simplest 
form  is  conjugation,  in  which  the  two  gametes 
are  not  only  exactly  alike,  but  are  actually  two 
entire  individuals.  This  is  well  illustrated  by 
the  pond-scum  and  the  various  diatoms  and  des- 
nids.  Two  individuals  of  some  species  of  des- 
mid  will  approach  each  other,  and  after  coming 
.  in  contact  the  cell-wall  of  each,  on  the  side  next 
\  its  neighbor,  will  be  dissolved  and  the  protoplasm 
:  from  the  two  cells  will  flow  out  and  the  two 
masses  fuse  into  one,  which,  after  forming  a 
thick  wall  and  resting  for  a  period,  will  become 
a  new  free-moving  individual.  Essentially  the 
same  method  is  seen  in  Mack-mold  and  in  other 
plants,  while  in  Spirogyra  the  contents  of  one 
cell  passes  over  into  the  other  cell,  where  the 
two  masses  fuse.  The  product  of  the  conjuga- 
tion of  two  gametes  which  are,  as  in  the  cases 
given,  essentially  alike,  is  called  a  zygote; 
but  among  the  lowest  classes  of  plants  and 
animals  there  already  arises  a  differentiation 
between  the  gametes  into  the  male  spermatosoon 
(or  antherozoid),  and  the  female- ovum.  The 
process  of  fusion  of  the  two  differentiated 
gametes  is  called  fertilization  or  fecundation  of 
the  egg  or  ovum,  and  the  product  is  known  as 
the  fertilized  ovum. 

Alternation  of  Generations. —  Among  the 
liver-worts,  mosses,  ferns  and  phanerogams,  as 
well  as  among  certain  groups  of  animals,  there  is 
found  the  phenomenon  known  as  •alternation  of 
generations,"  called  by  Spencer  heterogenesis. 
The  sporophyte,  or  that  stage  in  the  life-history 
of  the  plant  which  produces  spores,  does  not 
at  all  resemble  the  gametophyte,  or  gamete- 
producing  generation;  moreover,  the  spores  de- 
velop only  into  gametophytes,  while  the  fer- 
tilized eggs  develop  only  into  sporophjrtes,  thus 
bringing  about  an  alternation  of  the  sexual 
generation  with  the  asexual  generation. 

The  ordinary  green  plant  of  a  liverwort  or 
a  moss  is  the  gametophyte,  producing  archegonia 
in  which  the  ova  are  formed,  and  antheridia  in 
■which  antherozoids  are  formed.  The  anthero- 
zoids  are  discharged  into  the  water  and  find 
their  way  into  the  archegonia,  and  fertilize  the 
eggs  in  these.  From  the  egg  the  sporophyte  de- 
velops directly,  being  in  the  case  of  the  mosses 
the  "capsule"  with  its  stalk.  In  the  capsule  the 
spores  are  produced,  and  after  being  thrown 
out  each  of  these  may  germinate  and  develop 
into  a  gametophyte.    In  the  ferns,  the  familiar 


stage  is  the  sporophyte;  the  spores,  produced 
in  groups  of  spore-cases  or  sporangia  on  the 
under  surface  of  the  leaves,  or  on  special  mod- 
ified leaves,  may  develop,  under  suitable  condi- 
tions, the  sexual  generation,  or  prothallium, 
which  is  a  very  inconspicuous,  heart-shaped  plate 
of  cells,  rarely  over  one  fourth  inch  in  diameter, 
bearing  archegonia  and  antheridia  on  its  under 
surface ;  after  fecundation,  the  egg  develops  into 
the  familiar  sporophyte. 

Among  some  of  the  ferns,  and  in  all  of  the 
higher  plants,  two  kinds  of  spores  are  formed ; 
a  large  spore,  the  gametophyte  developing  from 
which  produces  only  female  gametes;  and  a 
small  spore  resulting  in  a  gametophyte  producing 
only  male  gametes.  Among  the  flowering  plants 
the  difference  between  the  sexual  and  the 
asexual  generations  is  so  great  that  one  of  them 
is  very  commonly  entirely  overlooked,  even  in 
such  well  known  text-books  as  Gray's.  All  the 
trees,  flowering  shrubs  and  herbs,  grasses,  etc., 
are  sporophytes,  and  the  two  kinds  of  spores 
are  the  pollen  and  the  embryo-sac  of  the  ovary. 
In  these  highest  plants  the  male  gametophyte  is 
reduced  to  the  pollen  tube,  which  grows  down 
from  the  stigma,  into  proximity  of  the  ovule. 
The  female  gamete  is  still  farther  reduced.  The 
male  gamete  is  a  special  portion  of  the  proto- 
plasm in  the  end  of  the  pollen-tube,  while  the 
female  gamete  is  a  special  portion  of  the  pro- 
toplasm in  the  embryo-sac.  It  is  to  be  noted 
that  whereas  in  the  mosses  and  liverworts  the 
sporophyte  derives  the  bulk  of  its  nutrition  from 
the  gametophyte,  among  the  phanerogams  the 
male  and  female  gametophytes  are  parasitic  upon 
the  sporophyte,  which  does  all  the  vegetative 
work.  After  fertilization  the  embryo  of  a  new 
sporophyte  generation  is  developed  at  the  ex- 
pense of  the  preceding  sporophitic  generation. 
This  embryo  is  the  essential  part  of  the  seed. 
The  popular  reference  to  seeds  as  reproductive 
organs  or  structures,  and  to  the  anthers  and 
ovaries  of  flowers  as  respectively  male  and  fe- 
male, is  manifestly  false. 

Purpose  of  Reproduction. —  Reproduction  of 
organisms  seems  to  be  an  outcome  of  the  fact 
that  conditions  of  life  are  variable;  for  various 
reasons  immortality  of  the  individual  is  impos- 
sible, and  continuation  of  the  life  of  the  species 
can  therefore  be  secured  only  by  multiplication 
of  individuals.  This  theory  is  in  harmony  with 
the  observed  periodicity  of  the  reproductive 
processes,  as  well  as  with  the  fact  that  the 
reproductive  processes  may  be  hastened  or  re- 
tarded by  artificial  control  of  the  conditions. 
See  Anatomy;  Anatomy,  Comparative;  Em- 
BRYOUWy;  Sex. 
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Reproductive     Organs.       See     Anatouy, 

CO>£PABAIIVE. 

Reptiles,  or  Reptilia,  a  class  of  verte- 
brated  animals.  Alttiougii  no  two  groups  of 
Vertebrata  are  more  dissimilar  in  general  ap- 
pearance and  habits,  and  to  the  popular  mind 
might  seem  more  unrelated  than  the  birds  and 
reptiles,  they  are,  by  common  consent  of  modern 
systematists,  combined  in  a  superclass,  the 
Sauropiida,  of  Huxley,  or  the  Monocondylia, 
of  Haeckel  and  Cope.  The  Sauropsida  are  dis- 
tinguished by  the  possession  of  lungs,  gills  being 
permanently  absent.  The  embryo  possesses  an 
amnion  and  allantois,  the  former  being  a  sac 
investing  the  body,  the  latter  a  structure  de- 
veloped from  the  lower  surface  of  the  embryo, 
and  serving  for  respiration.  The  lower  jaw  in 
Sauropsida  is  compound  in  that  each  half  or 
ramus  consists  of  a  number  of  distinct  pieces ; 
while  in  mammals  each  half  consists  of  but  a 
single  piece.  The  lower  jaw  in  reptiles  and 
birds  further  articulates  with  the  skull,  not  di- 
rectly, but  through  the  intervention  of  a 
separate  and  distinct  bone,  the  os_  quadra- 
turn  or  quadrate  bone.  The  skull  is  joined 
to  the  spine  by  one  condyle  only,  borne 
on  the  occipital  or  hinder  bone  of  the  skull ;  two 
such  condyles  exist  in  amphibians  and  mammals. 
As  compared  with  the  fishes  and  batrachians 
the  basal  axis  of  the  brain-case  is  bony  instead 
of  cartilaginous  and  the  parasphenoid  bone  is 
absent.  The  bodies  of  the  vertebrae  are  formed 
chiefly  of  centra  (that  is,  aiegastrocentrous)  in- 
stead of  intercentra  (notocentrous)  as  in  the 
Amphibia.  Very  rarely  and  only  in  extinct 
forms  is  the  notochord  persistent.  The  ankle- 
joint  is  placed  in  Sauropsida,  not  as  in  mammals, 
between  the  -tibia  and  the  astragalus,  but  be- 
tween the  proximal  and  distal  parts  of  the 
tarsus  which  in  Sauropsida  becomes  thus  di- 
vided. The  coracoid  bone  is  almost  always  well 
developed.  The  intestine  ends  in  a  ploaca.  No 
complete  diaphragm  is  developed  to  separate  the 
thorax  from  the  abdominal  cavity.  The  corpus 
callosura  uniting  the  halves  or  hemispheres  of 
the  cerebrum  is  rudimentary,  no  mammary 
glands  exist,  and  the  Sauropsida  are  oviparous 
or  ovo-viviparous.  The  red  blood-corpuscles 
are  oval  and  nucleated.  Such  are  the  charac- 
ters common  to  birds  and  reptiles. 

Reptiles  differ  from  birds  in  tlie  following 
characters,  which  may  therefore  be  taken  as 
including  the  definition  of  the  class  Reptilia. 
The  exoskeleton  consists  of  homy  scales  or  of 
bony  plates  (scutes),  but  never  of  feathers.  The 
blood  is  cold,  and  two  aortic  arches  (right  and 
left)  exist  in  living  Reptilia.  The  heart  is  three- 
chambered  in  all  save  the  crocodiles,  which 
possess  a  four-chambered  heart.  But  in  all 
reptiles,  without  exception,  the  venous  and  ar- 
terial currents  of  blood  are  connected,  and  an 
impure  or  mixed  blood  is  thus  circulated 
throughout  the  body.  The  lungs  do  not  present 
the  open  character  of  those  of  birds,  but,  like 
those  of  mammalia,  are  in  modern  reptiles  al- 
most always  closed  sacs.  The  tarsal  and  meta- 
tarsal bones  of  the  hind  limbs,  which  in  birds 
are  united  to  form  a  single  bone,  are  distinct 
and  separate  in  the  great  majority  of  reptiles. 
When  a  sacrum  exists  it  bears  sacral  ribs,  which 
articulate  with  the  ilia  or  haunch-bones. 

The  body  in  reptiles  is  eenerally  elongated, 
the    tortoises   and   their   allies   presenting    the 


most  notable  exceptions  to  this  rule.  The  liacbs 
may  be  entirely  wanting,  as  in  most  snakes  aiid 
in  many  lizards;  or  only  a  pair  of  limbs  may 
be  developed,  as  in  some  lizards;  while  in  roost 
other  reptiles  all  four  members  are  present. 
The  exoskeleton  varies  greatly  in  its  develop- 
ment throughout  the  class.  As  in  the  tor- 
toises and  turtles  and  crocodiles  it  may  attain, 
eitlier  separately  or  in  combination  with  the 
endoskeleton,  a  high  development,  with  super- 
ficial deposits  of  bone.  In  serpents  and  many 
lizards  it  is  moderately  developed  and  chiefly 
horny,  while  in  some  lizards  the  skin  is  com- 
paratively unprotected.  The  bones  of  reptiles 
are  more  compact  than  those  of  lower  verte- 
brates, and  it  is  also  notable  that  in  reptiles 
the  sutures,  or  lines  of  union  between  various 
bones,  have  a  degree  of  persistence  beyond 
that  in  other  classes  of  the  phylum.  In  the 
reptilian  skeleton  the  five  different  regions  into 
which  the  spine  is  ordinarily  divided  are  to  be 
recognized,  except  in  the  serpents  and  a  few- 
others.  There  are  seldom  more  than  two  sacral 
vertebrae,  and  free  cervical  ribs  are  usually 
present  The  epiphysial  and  other  sutures  of 
the  vertebrae  are  retained  through  life.  The 
bones  of  the  shoulder-girdle  of  each  side  in- 
clude a  simple  or  divided  scapula  or  shoulder- 
blade  and  an  often  complex  coracoid  bone,  in- 
cluding precoracoid  and  epicoracoid,  the  latter 
bone  of  each  side  articulating  witii  the  ster- 
num or  breast-bone  when  the  latter  is  present. 
In  addition  a  clavicle  and  interclavicle  may 
be  present.  The  fore-limbs  consist  each  of  a 
humerus,  radius,  and  ulna,  the  carnal  bones, 
and  normally  five  digits.  The  pelvis  contains 
its  three  typical  elements,  ilium,  ischium,  and 
pubis,  the  first  being  often  of  larger  size  and 
the  last  usually  forming  a  symphysis.  In  ser- 
pents the  shonlder-girdle  is  totally  absent  and 
vestiges  of  the  pelvic-girdle  appear  only  in  a 
few  instances;  and  in  the  turtles  both  are  en- 
closed within  the  shell,  except  that  the  clavicle 
and  interclavicle  form  part  of  the  plastron.  The 
limbs  are  usually  adapted  for  running,  but  some- 
times for  leaping  and  in  the  extinct  pterodactyls 
for  flight  In  the  extinct  marine  pelagic  rep- 
tiles, and  in  the  modern  sea-turtles,  they  are 
paddle-like.  The  ribs  in  reptiles_  are  always 
present,  but  may  differ  greatly  in  form  and 
disposition,  those  of  the  turtles,  for  example, 
contributing  toward  the  formation  of  the  upper 
shell  or  carapace. 

The  skull  of  Reptilia  possesses  but  a  single 
occipital  condyle,  by  means  of  which  it  articu- 
lates with  the  spine.  This  condyle  is  formed  by 
the  basi-occipital  and  ex-occipital  elements  of 
the  cranium  and  is  sometimes  tripartite.  The 
quadrate  bone  is  generally  firmly  fixed  to  the 
skull,  joining  the  squamosal  bone  above,  but 
is  freely  movable  in  serpents  and  only  less  so  in 
many  lizards.  Each  half  or  ramus  of  the  lower 
jaw  is  composed  of  dentary,  angular,  surangular, 
coronoid,  splenial,  and  articular  bones.  Other 
regions  of  the  skull  are  modified  in  the  greatest 
varieties  of  ways  in  the  several  orders,  the 
most  important  from  a  systematic  standpoint 
being  in  the  bones  which  form  the  complex 
roof  of  the  temporal  fossa.  Primitively  this 
roof  is  complete  as  in  the  stegocephalian  batra- 
chians, but  by  the  formation  of  one  or  two  open- 
ings (supra-  and  infra-temporal  vacuities)  it  is 
divided  into  one  {Synapsida)  or  two  {Diapsida) 
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longitudinal  bars  behind  the  orbits.  Through 
variations  in  the  size  and  position  of  these 
openings,  to  which  may  be  added  emargina- 
tions,  this  region  is  modified,  and  may  even 
practically  disappear  altogether,  as  in  the  snakes. 

The  teeth  are  generally  well  developed,  but 
in  the  Chclonia  are  wanting,  the  jaws,  like  those 
of  birds,  being  ensheathed  in  horn.  The  rep- 
tilian teeth,  like  those  of  lower  Vertebrata  gen- 
erally, are  adapted  less  for  mastication  than  for 
merely  retaining  prey  while  it  is  being  swal- 
lowed. Save  in  the  crocodiles  and  in  some  ex- 
tinct forms  the  teeth  are  not  implanted  in  sockets 
or  alveoli,  but  are  attached  in  various  ways  and 
by  bony  union  to  the  jaw-bones.  Teeth  may 
be  borne  by  bones  other  than  the  jaws  (for 
example,  palate  bones) ;  and,  as  seen  in  the 
poison-fangs  of  serpents,  may  be  modified  for 
special  purposes.  The  teeth  vary  greatly  in 
number  and  are  not  persistent,  new  teeth  being 
produced  in  regular  order  (as  in  crocodiles) 
from  a  growing  pulp  at  the  base  of  the  socket, 
the  new  tooth  displacing  the  old. 

The  tongue  may  be  elongated,  distensible, 
and  bifid,  as  in  many  lizards  and  serpents; 
short,  thick,  and  non-protrusible,  as  in  other 
lizards;  or  completely  attached  and  fixed 
throughout  its  entire  extent,  as  in  Crocodilia. 
The  oesophagus  or  gullet  is  usually  greatly 
distensible  (as  in  serpents),  and  may  be  cov- 
ered (as  in  some  Chelonia)  with  retroverted 
spines.  The  stomach  is  mostly  pyriform  or  pear- 
shaped,  and  (as  in  snakes)  may,  like  the  gullet, 
be  capable  of  great  distension.  In  Ophtdia  it 
exhibits  an  anterior  dilated  part,  with  thin  walls 
for  receiving  nutriment,  and  a  posterior  hinder 
portion  with  non-distensible  walls  provided  with 
glands,  and  adapted  for  digesting  the  food.  In 
the  crocodile  the  stomach  resembles  the  giz- 
zard of  a  grain-eating  bird  in  "its  high  muscu- 
larity. 

The  heart  in  reptiles  consists  of  two  au- 
ricles (right  and  left)  and  a  ventricle,  except 
in  the  Crocodilia,  in  which  two  auricles  and  two 
ventricles  are  developed.  Two  aortae  or  main 
arterial  trunks  exist,  and  are  respectively  named 
right  and  left  aortse.  These  chief  vessels  bend 
round  the  gullet,  and  unite  to  form  a  single 
and  common  main-trunk  for  the  supply  of  blood 
to  the  system  generally.  But  the  chief  peculiar- 
ity in  the  circulation  of  all  reptiles  consists  in 
the  peculiar  mixture  of  arterial  with  venous 
blood,  which  takes  place  in  the  aorta  in  such 
a  manner  that  the  head  alone  is  supplied  with 
arterial  blood.  .Although  the  latter  forms  pos- 
sess a  four-chambered  heart,  the  circulation  is 
functionally  and  essentially  the  same  as  in  other 
Reptilia.  It  therefore  follows  that  the  body  in 
Reptilia  is  nourished  by  an  impure  or  mixed 
blood.  The  reptiles  exhibit  sluggish  habits, 
slow  respiration,  and  a  series  of  vital  actions 
marked  by  no  active  conditions  demanding  a 
more  perfect  circulation  or  highly-oxygenated 
blood.  The  blood  is  cold  (poikilothermic)  in 
reptiles,  that  is,  is  but  little  higher  in  tempera- 
ture than  the  surrounding  medium,  with  changes 
in  which  it  varies.  The  red  blood-corpuscles 
are  oval  and  nucleated. 

Respiration  in  reptiles  is  carried  on  solely 
by  means  of  lungs,  the  presence  of  branchise  or 
gills  in  early  life,  and  sometimes  in  the  adult 
life  also  of  batrachians,  constituting  a  marked 
difference   between    these    latter    and    reptilian 


forms.  In  the  Crocodilia,  Chelonia,  and  most 
lizards,  the  lungs  are  equally  developed,  but  in 
serpents  and  some  lizards  only  one  lung  is 
fully  developed,  the  right  lung  being  usually 
abortive.  The  lungs  may,  as  in  snakes  and 
other  Reptilia,  in  which  the  body  is  elongated, 
be  of  proportionally  lirge  size,  and  may  extend 
nearly  throughout  the  whole  length  of  the  body 
cavity  which  is  not  separated  by  a  complete  dia- 
phragm into  a  distinct  thorax  and  abdomen.  In 
the  crocodiles,  lizards,  and  serpents  the  respira- 
tory action  is  carried  on  through  movements  of 
the  walls  of  the  trunks.  But  in  turtles,  in  which 
no  movements  can  take  place,  air  is  drawn  into 
the  lungs  by  a  process  analogous  to  swallowing. 
The  larynx  or  organ  of  voice  is  simple  in 
structure,  no  vocal  cords  being  in  general  de- 
veloped, although  these  organs  appear  in  croco- 
diles and  some  others. 

In  the  higher  Reptilia  the  cerebrum  attains  a 
comparatively  larger  size  than  in  the  lower 
forms,  while  the  cerebellum  also  attains  a  rela- 
tively higher  development  as  we  proceed  up- 
ward. The  cerebellum  has  no  lateral  lobes 
nor  pons,  while  the  corpora  bigemina  and  thai- 
ami  are  of  large  size.  The  senses  are  de- 
veloped in  tolerable  perfection.  The  nasal 
cavities  are  of  large  size,  and  open  into  the 
mouth  through  either  the  anterior  or  posterior 
part  of  the  palate.  In  the  Crocodilia  the  hinder 
nostrils  open  very  far  back  in  the  mouth,  ena- 
bling these  animals  to  hold  their  prey  under 
water  in  their  mouths,  and  so  to  drown  it,  while 
their  own  respiration  is  carried  on  unimpeded 
through  the  nostrils.  The  eyes  are  usually  of 
small  size,  and  exhibit  variations  in  structure 
and  in  the  disposition  of  the  protective  cover- 
ings. Thus  in  snakes  the  eye-ball  in  front  is 
covered  by  a  transparent  lid,  formed  by  a 
layer  of  the  skin,  which  is  attached  to  a  circle  of 
surrounding  scales,  and  is  shed  periodically, 
with  the  outer  skin.  In  snakes  the  pupil  of  the 
eye  is  round.  In  the  lizards  movable  and  ordi- 
nary eyelids  exist,  while  the  turtles  possess  a 
nictitating  membrane.  In  lizards  and  snakes  the 
sclerotic  coat  of  the  eye  is  strengthened  by  a 
circle'  of  bony  plates,  such  as  also  occur  in  sev- 
eral extinct  reptilian  forms  and  in  birds.  In 
the  chameleons  the  single  ej-elid  is  formed  by 
the  united  lids,  and  through  an  opening  in  this 
circular  lid  the  rays  of  light  enter  the  pupil  of 
the  eye  within.  The  tympanum  of  the  ear  is 
imperfectly  developed  in  Ophidia,  and  no  eusta- 
chian tube  exists.  In  lizards  the  tympanic  ap- 
paratus is  better  developed,  while  in  chelonians 
the  tympanic  cavity  is  large  and  complicated, 
and  a  rudimentary  cochlea  exists.  The  Croco- 
dilia possess  a  movable  valve,  by  means  of  which 
the  tympanic  canal  of  each  ear  can  be  closed  at 
will:  and  most  of  the  structures  found  in  the  ear 
of  higher  Vertebra/a  are  represented  in  greater 
or  less  structural  detail  and  perfection. 

The  kidneys  are  generally  placed  far  back 
and  deep  within  the  pelvic  cavity.  In  the  ser- 
pents, however,  the  kidneys  are  situated  an- 
teriorly, and  are  unsymmctrically  placed,  the 
right  being  placed  hi^jher  up  and  in  advance  of 
the  left  kidney,  while  they  are  divided  into 
small  lobes.  No  urinary  bladder  exists,  and  the 
urine  of  the  lizards  is  fluid,  that  of  the  serpents" 
resembling  the  excrement  of  birds  in  being 
pasty  and  crystalline.  In  Crocodilia  the  testes 
are  elongated,  and  placed  in  front  of  the  kid- 
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neys.  The  penis  in  Crocodilia  is  single,  grooved 
^nd  contained  within  a  special  cloacal  told;  in 
Ophidia  two  lateral  penes  exist,  and  these  are 
hollow  and  evertible;  and  a  double  penis  ex- 
ists in  lizards,  while  that  of  turtles  is  single. 

The  eggs  are  generally  of  relatively  large 
size,  and  provided  with  a  thick  parchment-like 
shell  and  a  large  yolk.  In  many  instances  the 
«ggs  may  be  deposited  in  sand,  and  be  hatched 
by  the  sun's  heat. 

With  regard  to  the  distribution  in  space  of 
reptiles,  the  warm  or  tropical  regions  of  the 
earth  contain  these  animals  not  only  in  greatest 
number,  but  in  most  typical  form  and  variety. 
During  winter,  or  in  the  colder  seasons  of  the 
year,  most  reptiles  hibernate,  and  many  desert 
species  also  pass  into  a  summer  sleep.  Rep- 
tiles are  varied  in  their  habits,  most  of  them 
being  terrestrial,  but  many  arboreal  and  some, 
including  the  great  majority  of  the  turtles,  are 
aquatic.  While  most  are  strictly  carnivorous  or 
insectivorous,  some  subsist  on  a  general  diet  and 
a  few  are  purely  vegetarian.  Many  of  the  ex- 
tinct forms  fed  exclusively  on  fishes.  Reptiles 
exhibit  many  interesting  habits,  but,  owing  to 
a  popular  prejudice  against  them,  and  the  tax 
on  the  patience  of  the  observer  resulting  from 
their  inactivity  -and  secretiveness,  they  have 
been  comparatively  little  studied. 

Because  of  certain  resemblances  in  form 
and  manners,  all  of  the  early  zoologists,  to  and 
including  Cuvier,  classed  the  Reptilia  and  Am- 
phibia together,  and  it  was  only  when  embry- 
ological  data  began  to  play  an  important  part 
in  taxonomy  that  their  dissimilarity  was  per- 
ceived. Milne-Edwards  and  his  contemporaries 
toward  the  middle  of  the  19th  century  were 
the  first  to  recognize  this  in  a  scheme  of  classi- 
fication. In  1860-70  when  zoologists  were  still 
working  under  the  fresh  stimulus  of  the  pub- 
lication of  the  'Origin  of  Species,'  Huxley, 
Haeckel,  and  Cope  almost  simultaneously  per- 
ceived much  more  clearly  than  had  any  of  their 
predecessors  the  close  relationship  and  probable 
community  of  descent  of  birds  and  reptiles. 
Reptilian  life  played  a  so  much  more  important 
role  in  past  ages  of  the  earth  than  now,  that 
it  is  not  surprising  that  we  must  turn  to 
palaeontologists  for  nearly  all  of  the  recent  ad- 
vances in  the  classification  of  the  groups.  The 
scheme  and  nomenclature  mainly  followed  in 
this  work  is  that  elaborated  by  Gadow  in  Vol. 
VIII.  of  the  'Cambridge  Natural  History.' 

CLASS  REPTILIA. 

Subclass  Proreplilia. 

Subclass  Prosauria.  Orders:  Microsauri, 
Prosauri  (Rhyncocephalia,  etc^. 

Subclass _  Theromorpha.  Orders:  Pareia- 
sauri,  Theriodontia,  Placodontia,  Anomodontia. 

Subclass  Chelonia  (Turtles).  Orders:  Ath- 
-eca,  Thecophora. 

Subclass  Dinosauria  (Dinosaurs).  Orders: 
Sauropoda,  Theropoda,  Orthopoda,  Ceratopsia. 

Subclass  Crocodilia  (Crocodilians).  Or- 
ders:    Pseudosuchia,  Parasuchia,  Eusuchia. 

Subclass  Plesiosauria.  Orders:  Nothosauri, 
Plesiosauri. 

Subclass  [chthyosauria.  Orders:  Ichthyo- 
sauri (Fish-lizards). 

Subclass  Pterosauria  (Flying  Reptiles).  Or- 
der:   Pterosauri    (Pterodactyls). 

Subclass  Pylhonomorpha.  Orders :  Dolicho- 
sauri,  Mosasauri. 


Subclass  Sauna.  Orders:  Lacertilia  (Liz- 
ards) ;  Ophidia   (Serpents). 

A  more  elaborate  scheme,  but  one  which 
more  correctly  expresses  the  natural  relation- 
ships of  the  orders,  has  been  developed  by  Cope, 
Baur,  and  Osborn. 

The  vast  majority  of  reptilian  types  have 
become  _  extinct.  Only  four  orders  are  repre- 
sented in  our  modem  fauna,  and  one  of  these, 
the  Rhynchocephalia,  by  only  a  single  species, 
the  New  Zealand  tuatera  (q.v.).  The  Crocodilia 
have  greatly  declined  in  variety  of  forms  since 
the  close  of  the  Mesozoic  Age.  The  Pythono- 
tnorpha  have  become  extinct,  but  lizards  and 
snakes  are  represented  in  the  saurian  orders  by 
a  great  number  of  species,  and  are  the  only 
dominant  reptilian  types.  Reptiles  flourished 
especially  during  the  Mesozoic  Age,  to  which 
four  of  the  most  remarkable  groups  were  con- 
fined, the  great  marine  reptiles  (Plesiosauria 
and  I  chthyosauria),  the  huge  and  often  remark- 
ably modified  terrestrial  Dinosauria,  and  the 
equally  wonderful  flying  Pterosauria.  This 
epoch,  when  the  seas  were  shrinking  and  dry 
land  increasing  in  extent,  but  when  the  atmos- 
phere was  heavy  with  moisture  and  carbonic- 
acid  gas,  unfitted  for  the  respiration  of  high 
types  of  life;  was  well  suited  for  the  develop- 
ment of  the  sluggish  reptiles;  and  they  were 
dominant  on  land  and  sea,  replacing  on  the  one 
hand  the  amphibians  and  on  the  other  the  primi- 
tive types  of  fishes  of  earlier  ages.  With  the 
close  of  the  Age  of  Reptiles  and  the  advent  of 
the  Eocene  Period,  mammals  quickly  rose  to 
full  dominance  on  the  land,  and  many  orders 
of  reptiles,  having  played  their  parts  in  the 
evolution  of  life,  disappeared  forever.  Reptiles 
sprang  from  the  stegocephalian  Amphibia.  From 
some  group  of  the  Theromorpha  (of  the  synap- 
sidan  series)  mammals  are  supposed  to  have 
come;  while  birds  took  their  origin  from  the 
diapsidan  line,  probably  in  common  with  some 
primitive  dinosaurian. 

Consult,  besides  the  numerous  articles  in 
this  work  on  special  orders  and  kinds  of  rep- 
tiles, the  following:  Cope,  'The  Crocodilians, 
Lizards,  and  Snakes  of  North  America,'  Rep. 
U.  S.  Nat.  Mus.  (Washington,  igoo) ;  Hol- 
brook,  'North  American  Herpetology'  (Phila- 
delphia, 1843) ;  Gadow,  'Amphibia  and  Rep- 
tiles' (New  York,  1901);  Boulenger,  'Cata- 
logue of  the  Reptiles  in  the  British  Museum' 
(London,  1889-96) ;  Osborn,  'The  Reptilian 
Subclasses  Diapsida  and  Synapsida,'  Memoirs 
Amer.  Mus.  Nat.  Hist.  (New  York,  1903) ; 
Woodward,  'Vertebrate  Palaeontology'  (Cam- 
bridge, 1898).  J.  Percy  Moore, 
University  of  Pennsylvania. 

Rep'ton,  a  village  of  Derbyshire,  England, 
about  seven  miles  from  Derby;  it  was  once  an 
episcopal  see  and  capital  of  the  kingdom  of 
Mercia,  and  had  a  celebrated  nunnery  from 
660  till  its  destruction  by  the  Northmen  in  874. 
From  1172  till  the  dissolution  of  the  monasteries 
under  Henry  VIII.  it  was  the  seat  of  a  priory 
of  Austin  friars;  part  of  the  priory  buildings 
is  incorporated  in  the  fabric  of  the  Repton  free 
grammar  school,  founded  in  1556,  one  of  the 
great  English  public  schools.  The  parish  church 
is  notable  for  its  ciirious  crypt,  consisting  of  a 
centre  and  side  aisles  divided  by  three  arches 
on  either  side. 
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Republic,  a  word  signifying  a  state  in 
which  the  people  are  the  source  of  power.  The 
degree  of  popular  sovereignty  in  republics  has 
varied  very  widely  in  the  past,  most  of  the  so- 
called  republics  having  been  ruled  by  an  aris- 
tocracy which  jealously  guarded  its  own  rights, 
but  treated  the  multitude  as  little  better  than 
slaves.  Real  republican  government  may  be  said 
to  date  from  the  American  Declaration  of  In- 
dependence, and  even  in  the  United  States  the 
government  was  largely  one  of  class  until  about 
the  second  quarter  of  the  19th  century,  when 
suffrage  barriers  began  to  break  down.  The 
other  so-called  American  republics  are  mostly 
military  despotisms,  in  which  order  or  disorder 
is  maintained  by  force  under  the  command  of 
a  successful  general.  Argentina  is  an  exception 
to  this  rule,  and  Chile  and  Brazil  are  also 
gradually  becoming  inspired  by  the  real  repub- 
lican spirit,  while  Cuba,  the  youngest  of  Amer- 
ican republics  except  Panama,  which  has  just 
been  admitted  to  the  family  of  nations,  is  mak- 
ing an  excellent  record.  In  Mexico  the  strong 
hand  of  Porfirio  Diaz  has  lifted  that  rich  re- 
public from  a  chaotic,  almost  barbarous  condi- 
tion to  a  reign  of  law  and  order,  progress  and 
prosperity. 

As  an  instance  of  the  way  in  which  the 
term  "republic*  was  used  or  abused  in  the  past, 
it  may  be  mentioned  that  Poland  was  formerly 
called  a  republic  because  the  king  was  elected 
by  the  nobles;  and  in  the  i8th  century  it  was 
not  uncommon  to  designate  the  German  empire 
by  the  appellation  of  the  ^republic  of  princes." 
The  large  commercial  cities  of  Italy,  Genoa,  and 
Venice  were  called  republics  because  they  were 
governed  by  an  aristocracy  of  noble  families, 
who  appointed  one  of  their  number  to  be  su- 
preme chief  of  the  state,  as  the  doge.  The  re- 
publican institutions  of  the  greater  part  of  the 
Greek  states,  as  well  as  that  of  Rome,  at  least 
in  later  times,  were  of  a  more  democratic 
character.  The  first  republic  of  any  great  ex- 
tent in  modern  Europe  was  the  confederation  of 
the  seven  provinces  constituting  the  Dutch  Re- 
public, after  their  separation  from  Spain,  and 
which  continued  until  the  year  1815,  when  it 
became  a  hereditary  monarchy.  Switzerland 
became  a  republic  after  having  freed  itself  from 
German  rule.  Great  Britain  was  nominally  a 
republic  for  11  years,  from  1649  to  1660,  as  also 
was  France  from  1793  to  1804.  France  again 
assumed  a  republican  constitution  in  1848,  which, 
however,  only  lasted  till  1852.  But  on  the  4th  of 
September  1870  a  republic  was  established  in 
France  for  the  third  time  in  its  history,  and  it 
is  likely  to  continue  to  exist.  The  republics  cre- 
ated in  Hungary,  Italy,  Baden,  and  Rhenish 
Bavaria  after  the  revolutionary  movements  of 
1848  were  all  very  ephemeral.  Spain  possessed 
a  republican  government  twice  in  the  course 
of  somewhat  recent  years  —  in  1868-9  and  in 
1873-4.  Besides  the  quasi-republican  cities  of 
Germany  —  Bremen,  Hamburg,  and  Liibeck  — 
and  the  diminutive  republics  of  San  Marino,  in 
Italy,  and  Andorra,  the  only  republics  in  Eu- 
rope at  the  present  day  are  those  of  Switzerland 
and  France.  In  the  New  World,  on  the  other 
hand,  the  republican  form  of  government  pre- 
vails tmiversally  among  the  independent  states. 
the  most  important  of  all  the  republics  there 
being,  of  course,  the  United  States. 

Of  the  tiny  republics  of  the  world  San  Ma- 


rino is  the  best  known.  It  is  situated  in  central 
Italy,  and  its  territory  covers  about  33  square 
miles  and  the  population  numbers  about  8,500 
souls.  This  miniature  state  was  founded  in  the 
4th  century  by  Saint  Marinus,  who,  having  em- 
braced Christianity,  fled  there  to  escape  the  per- 
secution under  Diocletian.  The  capital,  San 
Marino,  is  on  the  crest  of  a  mountain  over 
2,000  feet  high  and  has  a  population  of  1,200. 
It  is  one  of  the  most  picturesque  places  in  the 
world,  being  perched  on  perpendicular  cliffs. 

The  small  half  French  and  half  Spanish  re- 
public of  .Andorra,  which  lies  in  an  almost  inac- 
cessible valley  of  the  eastern  Pyrenees,  possesses 
a  charter  of  rights  dating  from  Charlemagne 
in  790.  There  is  but  one  way  of  getting  to 
Andorra  from  France  and  that  is  by  the  river 
Bolira.  To  reach  it  from  Spain  one  has  to  be 
carried  down  by  mule  over  one  of  the  most 
dangerous  footpaths  in  Europe.  There  are  six 
parishes  in  the  republic,  and  the  whole  contains 
about  6,000  people,  the  territory  covering  an 
area  of  148  square  miles. 

Republican,  the  river  which  unites  with 
Smoky  Hill  River,  at  Junction  City,  Kan.,  to 
form  the  Kansas  River.  The  Republican  is 
formed  by  two  streams  which  i^iite  in  east  cen- 
tral Colorado.  The  river  flows  northeast  into 
Nebraska,  then  east  and  southwest,  entering 
Kansas  at  Superior  in  Jewell  County,  con- 
tinuing south,  east,  and  southeast  to  the  Kansas 
River. 

Republican  Party,  The.  The  Republican 
Party  was  an  inevitable  outgrowth  of  the  condi- 
tions which  prevailed  about  the  time  of  the  re- 
peal of  the  Missouri  Compromise  in  1854.  The 
Whigs,  incapable  of  grappling  with  new  prob- 
lems, were  rapidly  disintegrating;  no  otie  of  the 
sporadic  parties  sprouting  in  the  political  con- 
fusion of  the  time  was  based  on  broad  enough 
principles  to  become  a  truly  national  organiza- 
tion; the  Republican  Party,  germinating  in  the 
Free  Soil  movement  and  inheriting  Whig  and 
Federalist  traditions,  happily  combmed  the  in- 
spiration of  a  great  moral  principle,  with  the 
enduring  quality  of  sane  policies  in  Federal  ad- 
ministration. Its  origin  cannot  properly  be 
ascribed  to  any  particular  date  or  place.  The 
first  known  suggestion  of  the  name  was  in  a 
letter  written  by  Horace  Greeley.  The  earliest 
convention  of  importance  to  adopt  it  was  held 
at  Jackson,  Mich.,  6  July  1854.  Virtually  co- 
incident with  the  Michigan  convention  there 
were  conventions  in  Maine,  Illinois,  Massachu- 
setts, Ohio,  Indiana,  Wisconsin,  and  Iowa;  al- 
most spontaneously  the  Republican  Party  had 
become  a  strong  national  organization.  On  the 
roster  of  the  33d  Congress,  the  name  *Repub- 
lican"  does  not  appear;  in  the  34th  Congress, 
which  met  3  Dec.  1855,  there  were  in  the  Senate 
15  Republicans,  42  Democrats  and  5  Americans; 
in  the  House  of  Representatives  there  were  108 
Republicans,  83  Democrats,  and  45  Americans. 
The  Whigs  had  disappeared.  Nathaniel  P. 
Banks,  of  Massachusetts,  was  chosen  Speaker  of 
the  House  by  a  combination  of  Republicans  and 
Americans,  after  a  memorable  contest. 

Steps  were  taken  at  once  to  put  a_  ticket 
in  the  field  for  the  approaching  election  of 
President.  The  chairmen  of  the  state  commit- 
tees of  Maine.  Vermont,  Massachusetts,  New 
York.  Pennsylvania,  Ohio,  Michigan,  Indiana, 
and   Wisconsin  called   an  informal  convention 
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to  meet  at  Pittsburg  22  Feb.  1856.  A  com- 
mittee appointed  at  that  meeting  called  a  na- 
tional convention  to  meet  at  Philadelphia  17 
June  1856  to  nominate  candidates  for  President 
and  Vice-President.  The  call  was  addressed  to 
*the  people  of  the  United  States,  without  regard 
to  past  political  differences  or  divisions,  who  are 
opposed  to  the  repeal  of  the  Missouri  Compro- 
mise, to  the  policy  of  the  present  administration, 
to  the  extension  of  slavery  into  the  territories, 
in  favor  of  the  admission  of  Kansas  as  a  free 
State,  and  of  restoring  the  action  of  the  Federal 
government  to  the  principles  of  Washington 
and  Jefferson".  John  C.  Fremont,  of  Califor- 
nia, was  nominated  for  President,  and  William 
L.  Dayton,  of  New  Jersey,  for  Vice-President, 
on  a  platform,  the  most  conspicuous  plank  of 
which  read  as  follows: — 

Resolved,  That  the  Constitution  confers  upon  Con- 

Sress  sovereign  power  over  the  territories  of  the  United 
tates  for  their  ^ovemmetit  and  that  in  the  exercise 
of  this  power  it  is  both  the  right  and  the  imperative 
duty  of  Congress  to  prohibit  in  the  territories  those 
twin  relics  of  barbarism,  polygamy,  and  slavery. 

It  was  essentially  a  one-idea  convention,  al- 
though resolutions  were  adopted  favoring  na- 
tional aid  for  a  railway  to  the  Facihc  coast,  and 
liberal  appropriations  for  rivers  and  harbors ;  but 
the  partjr  was  not  long  to  remain  thus  limited  in 
its  mission.  The  convention  of  i860,  which 
nominated  Abraham  Lincoln  for  President, 
adopted  resolutions  which  committed  the  new 
party  to  the  doctrine  of  a  protective  tariff,  in 
the  following  clause: — 

That,  while  providing  revenue  for  the  support  of 
the  general  government  by  duties  upon  imports,  soimd 
policy  requires  such  an  adjustment  of  these  imposts  as 
to  encourage  the  development  of  the  industrial  inter- 
ests of  the  whole  country;  and  we  commend  that  pol- 
icy of  national  exchanges  which  secures  to  the  work- 
ingmen  liberal  wages,  to  agriculture  remunerative  (>rices, 
to  mechanics  and  manufacturers  an  adequate  reward 
for  their  skill,  labor,  and  enterprise,  and  to  the  Nation 
commercial  prosperity  and   independence. 

The  Republican  Party  is  thus  seen  almost 
from  the  beginning  to  have  been  committed  to 
the  protective  policy  which  remains  to-day  one 
of  its  great  principles.  The  election  of  1856  re- 
sulted m  a  Democratic  victory.  James  Buchanan 
received  174  electoral  votes;  Fremont  received 
114.  It  is  perhaps  fortunate  that  the  new  party 
did  not  then  meet  with  success.  Their  candi- 
date was  a  popular  hero.  No  better  name  could 
have  been  selected  about  which  to  rally  a  new 
party  devoted  to  a  moral  idea.  Had  the  party 
been  successful  in  1856,  however,  the  War  of 
the  Rebellion  would  doubtless  have  begun  then, 
and  Fremont  by  temperament  and  experience 
was  ill-fitted  to  grapple  with  such  a  problem. 
The  inspiration  of  the  campaign  which  he  led 
carried  the  Republican  Party  up  to  the  momen- 
tous success  of  i860.  When  the  clouds  broke, 
Abraham  Lincoln  was  at  the  head  of  the  state 
endowed  beyond  all  other  men  of  his  time  with 
the  ability  to  cope  with  such  a  storm.  The  Na- 
tional Convention  at  Chicago,  16-18  May  i860, 
nominated  Abraham  Lincoln,  of  Illinois,  for 
President,  and  Hannibal  Hamlin,  of  Maine,  for 
Vice-President.  In  the  election  which  followed 
Lincoln  and  Hamlin  received  r8o  electoral 
votes;  all  others  received  123  electoral  votes. 
In  April  immediately  following  Lincoln's  in- 
auguration. Fort  Sumter  was  fired  upon  and 
the  Civil  War  began.  The  war  occupied  the 
four  years  of  Lincoln's  administration.  The 
Republican  Party  was  not  only  charged  with 


the  heavy  work  of  administration,  but  it  was 
responsible  for  the  preservation  of  the  govern- 
ment. When  it  entered  upon  the  war,  the  gov- 
ernment was  without  military  preparation. 
Congress  and  the  President  were  compelled  to 
build  navies,  raise  armies,  to  provide  money,  and 
to  fight  the  battles  of  the  Republic.  In  the  midst 
of  the  war,  on  i  Jan.  1863,  the  proclamation  of 
emancipation  went  into  effect.  An  election  for 
President  was  held  near  the  end  of  the  war,  in 
November  1864.  The  Democratic  Party  nomi- 
nated General  George  B.  McClellan,  of  New 
Jersev,  for  President,  and  George  H.  Pendleton, 
of  Ohio,  for  Vice-President  The  principal 
plank  of  its  platform  was  a  blunt  declaration  that 
the  war  was  a  failure.  The  Republicans  at  Bal- 
timore, 7  June  1864,  renominated  Lincoln  for 
President,  with  Andrew  Johnson,  of  Tennessee, 
for  Vice-President.  During  the  early  days  of 
the  campaign,  even  Lincoln  believed  the  Repub- 
lican ticket  would  be  defeated  at  the  polls,  and 
he  beg^n  preparations  for  a  Democratic  succes- 
sor; but  Lincoln  received  the  electoral  vote  of 
every  State  not  in  the  rebellion  except  Kentucky, 
Delaware  and  New  Jersey — 212  electoral  votes; 
McClellan  received  21. 

The  assassination  of  Lincoln,  14  April  1865, 
was  a  calamity  not  only  to  the  country  but  also 
to  the  Republican  Party,  upon  which  was  press- 
ing at  the  moment  the  problem  of  reconstruction 
growing  out  of  the  Civil  War.  Lincoln  had  the 
qualities  needed  at  that  time  —  firmness,  modera^ 
tion,  and  political  sagacity.  Andrew  Johnson, 
who  succeeded  to  the  Presidency,  was  ill-fitted 
either  by  temperament  or  by  training  to  deal 
with  the  delicate  questions  which  then  arose. 
He  was  hot-headed,  uninformed,  and  unbalanced 
in  judgment.  He  was  soon  at  odds  with  the 
leaders  of  his  party  in  Congress,  and  by  his 
obstinacy  drove  them  to  extremes  which  might 
have  been  avoided  had  the  Executive  been  guided 
by  a  broader  intelligence.  All  the  measures  of 
reconstruction  were  forced  through  in  spite  of 
the  President's  opposition.  The  differences  be- 
came so  marked  that  in  February,  1868,  articles 
of  impeachment  were  brought  against  the  Presi- 
dent by  the  Hoi:se  of  Representatives.  In  the 
impeachment  proceedings  in  the  Senate  the  Pres- 
ident was  not  convicted.  The  vote  was:  Guilty, 
35 ;  not  guilty,  19, —  one  less  than  the  two  thirds 
majority  required  by  the  Constitution  for  con- 
viction. 

Ulysses  S.  Grant,  of  Illinois,  was  the  unani- 
mous choice  of  the  Republican  National  Con- 
vention, which  met  at  Chicago  io-21  May  1868. 
Schuyler  Colfax,  of  Indiana,  was  the  candidate 
for  Vice-President.  In  the  election  which  fol- 
lowed. Grant  and  Colfax  received  214  electoral 
votes.  Seymour  and  Blair,  the  Democratic  can- 
didates, received  80.  Throughout  Grant's  first 
administration,  both  Senate  and  House  were 
strongly  Republican.  The  isth  amendment  to 
the  Constitution  having  been  recommended  by 
Congress  and  adopted  by  the  States,  was  pro- 
claimed on  30  March  1870.  To  Grant  fell  the 
task  of  bringing  the  Southern  States,  lately  in 
rebellion,  into  adjustment  with  the  reconstructed 
Union.  The  problems  of  his  first  administra- 
tion were  largely  those  which  grew  out  of  this 
new  relationship.  The  former  slaves  in  South- 
em  States  exercised  for  the  first  time  their  newly 
acquired  privilege  of  voting.  The  state  govern- 
ments of  negroes  and  carpet-baggers  which  were 
set  up  became  a  scandal.    The  outrages  corn- 
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mitted  by  Southern  Democrats  upon  all  Repub- 
licans of  whatever  color  aroused  the  resentment 
of  the  North,  and  kept  the  South  in  a  condition 
of  disorder  which  necessitated  constant  Federal 
interference. 

The  situation  in  the  South,  coupled  with 
differences  between  the  administration  and  cer- 
tain Republican  leaders,  conspicuous  among 
whom  were  Charles  Sumner  and  Horace  Greeley, 
caused  a  defection  in  the  Republican  ranks.  The 
discontented  Republicans  met  at  Cincinnati  in 
May,  1872,  and  nominated  Horace  Greeley,  of 
New  York,  for  President,  and  B.  Gratz  Brown, 
of  Missouri,  for  Vice-President.  The  platform 
declared  that  sectional  issues  should  be  buried, 
that  civil  service  reform  should  be  inaugurated 
and  that  specie  payment  should  be  immediately 
resumed.  The  Democratic  convention  at  Balti- 
more in  July  accepted  the  Liberal  Republican 
candidates  and  platform.  The  regular  Repub- 
lican convention  at  Philadelphia,  5-6  June,  re- 
nominated Gen.  Grant  for  President  by  acclama- 
tion, and  put  Henry  Wilson,  of  Massachusetts, 
on  the  ticket  with  him.  Grant  and  Wilson  re- 
ceived 286  electoral  votes  out  of  366. 

The  first  two  years  of  Grant's  second  ad- 
ministration witnessed  a  strong  reaction  against 
the  Republican  party.  There  was  a  financial 
panic  in  1872  and  1873,  and  the  scandals  of  the 
whiskey  ring  in  the  Treasury  Department,  and  of 
the  po«t  traderships  in  the  War  Department, 
involving  men  who  were  regarded  as  close  to  the 
administration,  created  a  strong  feeling  through- 
out the  country.  The  general  dissatisfaction 
resulted  in  a  political  overturn  in  1874.  For  the 
first  time  since  i860  the  House  of  Representa- 
tives in  the  44th  Congress  contained  a  Demo- 
cratic majority. 

By  the  time  the  Presidential  election  of  1876 
arrived  the  Republican  Party  had  regained  much 
of  the  ground  it  had  lost.  Rutherford  B.  Hayes, 
of  Ohio,  was  nominated  for  President  in  the 
convention  at  Cincinnati  14-16  June  1876. 
William  A.  Wheeler,  of  New  York,  was  nomi- 
nated for  Vice-President.  The  Democratic  can- 
didates, nominated  at  Saint  Louis,  were  Samuel 
J.  Tilden,  of  New  York,  and  Thomas  A.  Hend- 
ricks, of  Indiana.  The  £)emocrats  went  into  the 
campaign  with  a  cnr  of  "Turn  the  rascals  out.* 
In  the  election  which  followed  Tilden  and  Hend- 
ricks received  a  majority  of  the  popular  vote. 
There  was  a  dispute  in  regard  to  the  electoral 
votes  of  South  Carolina,  Florida,  Louisiana,  and 
Oregon.  The  disputed  votes  were  finally  re- 
ferred to  an  Electoral  Commission,  composed 
of  five  Senators,  five  Representatives,  and  five 
Justices  of  the  Supreme  Court.  After  a  long 
hearing,  during  which  the  country  was  in  great 
excitement,  the  Commission  awarded  all  the  con- 
tested votes  to  Hayes  and  Wheeler,  and  they 
were  declared  elected,  receiving  185  electoral 
votes.  Tilden  and  Hendricks  received  184  votes. 
The  administration  of  President  Hayes  is  notable 
for  two  reasons.  He  withdrew  Federal  troops 
from  the  South,  thus  leaving  the  negro  voters  at 
the  mercy  of  the  white  population.  The  South- 
em  States,  which  had  been  Republican  up  to 
1876,  now  passed  under  Democratic  control,  and 
have  remained  Democratic  with  only  occasional 
exceptions,  ever  since.  Under  the  administra- 
tion of  John  Sherman,  as  Secretary  of  the  Treas- 
ury, specie  payments  were  resumed  and  the 
finances  of  the  government  were  fixed  firmly  on  a 
substantial    foundation.     President   Ha>es   had 


to  deal  with  a  Democratic  House  of  Representa- 
tives throughout  his  term. 

In  the  election  of  1880,  James  A.  Garfield,  of 
Ohio,  and  Chester  A.  Arthur,  of  New  York, 
nominated  at  Chicago  2-8  June,  were  chosen 
President  and  Vice-President  respectively,  re- 
ceiving 214  votes  against  155  electoral  votes 
cast  for  Hancock  and  English.  They  also  re- 
ceived a  plurality  of  the  popular  vote.  For  the 
first  time  since  1874  the  Republicans  controlled 
the  House  of  Representatives.  The  Senate  was 
evenly  divided.  President  Garfield  was  shot  on  2 
July  1881,  and  died  on  19  September,  leaving  the 
administration  in  the  hands  of  President  Arthur. 
During  Arthur's  administration  the  Civil  Service 
Commission,  was  created  and  the  first  steps 
were  taken  to  divorce  the  grreat  body  of  subordi- 
nate offices  in  the  civil  service  from  the  changes 
incident  to  party  politics.  Under  the  administra- 
tion of  William  E.  Chandler,  as  Secretary  of 
the  Navy,  the  building  of  the  new  navy  was 
begun.  A  treaty  was  negotiated  with  the  gov- 
ernment of  Nicaragua,  looking  to  the  construc- 
tion of  an  inter-oceanic  canal.  This  treaty  had 
not  been  ratified  by  the  Senate  when  the  ad- 
ministration came  to  an  end,  and  President 
Cleveland  promptly  withdrew  it  upon  entering 
the  White  House.  The  administrations  of  Gar- 
field and  Arthur  were  marked  bjf  factional  differ- 
ences in  the  Republican  Party.  The  elections  for 
Congress  in  1882  resulted  adversely,  and  in  the 
48th  Congress  there  was  a  Democratic  majority 
of  73.  Grover  Cleveland  was  elected  Governor 
of  New  York  by  a  majority  of  nearly  200.000 
over  Secretary  Folger,  who  had  been  nominated 
for  Governor  through  administration  influence. 
In  the  election  of  1884,  Blaine  and  Logan,  the 
Republican  candidates  for  President  and  Vice- 
President —  nominated  at  Chicago  3-6  June  — 
were  defeated  by  Cleveland  and  Hendricks,  the 
Democratic  candidates,  receiving  182  electoral, 
votes  as  compared  with  219  for  their  opponents. 
The  campaign  was  fought  almost  solely  on  the 
personality  of  Mr.  Blaine,  and  has  never  been 
excelled  for  bitterness.  The  result  was  deter- 
mined by  a  plurality  of  1,149  in  a  total  vote 
of  1,200,000  in  the  State  of  New  York.  The 
Democrats  controlled  the  House  throughout  the 
Qeveland  administration,  but  the  Republicans 
had  a  majority  in  the  Senate,  which  prevented 
affirmative  legislation  of  any  consequence. 
President  Cleveland  brought  the  tariff  question 
sharply  to  the  front  in  his  message  of  1S87.  and 
the  agitation  which  grew  out  ot  that  messaee 
resulted  in  a  campaign  fought  on  the  tariff  issue 
in  1888.  The  Republicans  in  that  year,  in  a  con- 
vention at  Chicago,  19-25  June,  nominated  Ben- 
jamin Harrison,  of  Indiana,  for  President,  and 
Levi  P.  Morton,  of  New  York,  for  Vice-Presi- 
dent. The  Democrats  renominated  President 
Cleveland,  and  placed  Allen  G.  Thurman.  of 
Ohio,  second  on  the  ticket.  Harrison  and  Mor- 
ton received  233  electoral  votes;  Cleveland  and 
Thurman  received  168.  Both  Senate  and  House 
were  strongly  Republican.  The  administration 
of  President  Harrison  was  _  signalized  by  the 
enactment  of  important  legislation,  and  by  a 
strong  foreign  policy.  Thomas  B.  Reed  was 
Speaker  of  the  House  of  Representatives  in  the 
51st  Congress,  with  a  narrow  Republican  major- 
ity. _  The  Democratic  minority  essayed  at  the 
beginning  of  the  Congress  to  prevent  all  Re- 
publican legislation  by  appealing  to  the  tech- 
nicalities of  antiquated  rules.    Speaker  Reed  in 
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the  face  of  vehement  opposition  secured  the 
adoption  of  new  rules,  under  which  it  became 
possible  for  the  majority  to  do  business.  The 
Reed  rules,  although  angrily  assailed  by  the 
Democratic  minority,  were  adopted  by  the  Demo- 
cratic Party  when  it  next  came  :nto  control 
of  the  House,  and  they  have  prevailed  ever 
since.  Having  obtained  the  power  to  legislate, 
the  Republican  Party  in  the  House  proceeded 
■to  enact  a  tariff  bill  in  obedience  to  the  com- 
mand of  the  electorate.  The  McKinley  act  was 
signed  I  Oct  1890.  A  law  was  passed,  known 
as  the  Sherman  anti-trust  law,  providing 
penalties  for  creating  combinations  in  restraint 
of  interstate  trade.  The  House  of  Repre- 
sentatives passed  a  bill  looking  to  the  more  effi- 
cient control  of  Federal  elections.  This  meas- 
ure aroused  great  Democratic  opposition.  It 
failed  to  pass  the  Senate.  During  Harrison's 
administration  a  revolution  in  Hawaii  re- 
sulted in  the  deposition  of  Liliuokalani,  the  native 
queen.  A  republic  was  set  up,  and  a  com- 
mission was  sent  to  Washington  seeking  annexa- 
tion to  the  United  States.  President  Harrison 
made  a  treaty  of  annexation  which  the  Senate 
failed  to  ratify  in  the  few  weeks  remaining  of 
the  administration.  The  treaty  was  withdrawn 
by  President  Cleveland,  but  Hawaii  was  finally 
annexed  shortly  after  the  return  of  the  Repub- 
lican Party  to  power  in  1897. 

The  congressional  election  of  1890  was  fought 
on  the  issue  created  by  the  McKinley  bill.  That 
act  went  into  operation  only  a  month  before 
election,  and  there  was  no  opportunity  to  observe 
its  practical  workings.  Its  mtent  and  effect  were 
misrepresented,  and  the  Democrats  carried  the 
House  of  Representatives  by  an  unprecedented 
majority.  In  the  52d  Congress,  the  House  con- 
tained 235  Democrats  and  only  88  Republicans. 
The  election  of  1892  resulted  in  turning  all 
branches  of  the  government  over  to  the  Demo- 
cratic Party.  Cleveland  and  Stevenson  were 
elected  President  and  Vice-President,  receiving 
277  electoral  votes ;  Harrison  and  Reid,  nomi- 
nated at  Minneapolis,  7-10  June  1892,  received 
145  votes.  _  Both  House  and  Senate  were  strongly 
Democratic  in  the  S3d  Congress.  The  adminis- 
tration had  come  in  on  a  platform  which  de- 
nounced protection  as  a  fraud,  and  declared 
it  to  be  a  fundamental  principle  of  the  Demo- 
cratic Party  that  the  Federal  government  has 
no  constitutional  power  to  impose  and  collect 
tariff  duties  except  for  the  purposes  of  revenue 
only.  The  election  of  a  Democratic  President  on 
this  platform  created  distrust  in  business  cir- 
cles and  caused  a  paralysis  of  industry  which 
resulted  in  a  financial  panic,  hitherto  unequaled. 
during  the  spring  of  1893.  President  Cleveland, 
assuming  that  the  financial  depression  was  due 
to  the  operation  of  the  Sherman  act,  providing 
for  the  purchase  of  silver  bullion,  called  a  spe- 
cial session  of  Congress  to  repeal  that  act.  The 
Republicans  in  the  House  and  Senate  combined 
with  a  small  number  of  Democrats  to  carry  out 
the  President's  recommendation,  and  finally  af- 
ter weeks  of  heated  discussion  the  law  was  re- 
pealed, but  the  financial  situation  was  not  re- 
lieved. The  money  stringency  continued  with 
the  dread  of  tariff  legislation  hanging  over  the 
country.  A  tariff  bill  was  enacted  after  months 
of  debate  which  did  not  go  to  the  lengths  recom- 
mended by  the  President,  aixl  which  he  accord- 
ingly denounced  as  an  act  of  perfidy  and  dis- 
honor, although  he  refrained  from  vetoing  it. 


The  fight  over  the  repeal  of  the  Sherman 
act  and  over  the  Wilson-Gorman  tariff  act 
disrupted  the  Democratic  party.  The  unpopu- 
larity of  the  administration's  foreign  policy  com- 
pleted the  disintegration,  and  at  the  congres- 
sional elections  held  in  1894,  the  Republican 
Party  again  came  into  control  of  both  branches 
of  Congress. 

In  1896  the  Republicans  at  Saint  Louis, 
16-18  June,  nominated  William  McKinley  for 
President,  and  Garret  A.  Hobart,  of  New  Jer- 
sey, for  Vice-President,  on  a  platform  declaring 
for  a  protective  tariff  and  for  the  maintenance 
of  the  gold  standard.  The  Democratic  con- 
vention at  Chicago  was  carried  away  by  til- 
ery for  free  silver  coinage  at  the  ratio  of  16  t« 
I.  William  J.  Bryan,  of  Nebraska,  and  Arthur 
S.  Sewell,  of  Maine,  were  nominated  for  Presi- 
dent and  Vice-President,  respectively.  The 
campaign  was  fought  chiefly  on  the  financial 
planks  of  the  two  platforms.  McKinley  and  Ho- 
bart were  elected  by  a  decisive  majority,  both 
in  the  electoral  college  and  of  the  popular  vote. 
They  received  271  electoral  votes.  Bryan  and 
Sewell  received  176  votes.  Both  Senate 
and  House  were  strongly  Republican,  in  the  ssth 
Congress.  Thomas  B.  Reed  was  Speaker  of 
the  House,  and  Nelson  Dingley,  of  Maine,  was 
chairman  of  the  Committee  on  Ways  and  Means, 
A  special  session  of  Congress  was  called  to 
carry  into  effect  the  pledges  of  the  party  with  re- 
gard to  the  tariff.  The  Dingley  tariff  act  be- 
came law  24  July  1897.  It  marked  the  begin- 
ning of  a  period  of  prosperity  unequaled  in  the 
previous  history  of  the  United  States. 

The  disturbed  conditions  in  Cuba  growing 
out  of  the  uprising  against  Spanish  misgovern- 
ment  were  rapidly  reaching  a  point  where  inter- 
vention by  the  United  States  would  have  become 
inevitable  when  the  destruction  of  the  battleship 
Maine  by  a  Spanish  mine  in  Havana  harbor 
on  IS  Feb.  1856  roused  the  resentment  of  the 
people  and  precipitated  the  war  with  Spain. 
The  war  began  on  21  April  1898.  The  Amer- 
ican forces  gained  two  great  victories  by  sea, 
one  in  Manila  Bay,  on  i  May  1898;  the  other 
off  Santiago  harbor  on  3  July.  After  a  brief 
and  effective  campaign  by  land,  Spain  sued  for 
peace.  The  treaty  of  peace  was  signed  at  Paris 
on  10  Dec.  1898.  It  provided  for  the  acquisition 
by  the  United  States  of  the  island  of  Porto 
Rico  in  the  West  Indies  and  of  the  Philippine 
Archipelago  and  the  island  of  Guam  in  the 
Pacific.  It  placed  the  island  of  Cuba  tempora- 
rily under  the  guardianship  of  the  United  States. 
The  McKinley  administration  undertook  the 
government  of  the  newly  acquired  territory  with 
all  the  serious  problems  involved.  It  quickly 
set  up  a  stable  American  government  in  Porto 
Rico.  It  brought  order  in  Cuba  under  a  mili- 
tary administration,  prepared  the  people  of  the 
island  for  self-government,  and  on  20  May  1901 
withdrew  the  American  military  forces,  per- 
mitting the  Cuban  people  to  set  up  an  inde- 
pendent republic  of  their  own.  In  the  Philip- 
pines, after  four  years  of  armed  opposition  by 
guerrilla  tribes  in  Luzon,  a  civil  government 
was  finally  established  and  the  people  of  the 
island  were  given  a  degree  of  civil  freedom  such 
as  they  had  not  known  in  400  years.  Early  in 
the  McKinley  administration  resolutions  were 
enacted  providing  for  the  annexation  of  Ha- 
waii on  terms  similar  to  those  contemplated 
by  President  Harrison  in  the  treaty  of  annexa- 
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tion,  which  President  Cleveland  withdrew,  ma  Canal  undertaking  would  be  carried  on  as 
President  McKinley  was  renominated  at  Phil-  it  had  been  begun  by  strong  Republican  endorse- 
adelphia  on  19-21  June  1900.  Theodore  ment  and  lines  of  effort.  Likewise,  anti-trust 
Roosevelt  _  was  nominated  by  acclamation  for  laws,  enacted  by  the  Republican  Party,  "which 
Vice-President.  William  J.  Bryan  was  again  the  Democratic  Party  failed  to  enforce,*  would 
nominated  for  President  at  Kansas  City  on  4  be  carried  forward,  and  new  laws  would  be  en- 
July,  with  Adlai  E.  Stevenson,  of  Illinois,  for  acted  insuring  'reasonable  publicity  as  to  the 
Vice-President.  The  Democrats  re-affirmed  the  operations  of  great  corporations  and  providing 
platform  of  1896  with  its  declaration  of  free-  additional  remedies  for  the  prevention  of  dis- 
silver.  But  they  declared  the  paramount  issue  crimination  in  freight  rates.*  The  protective 
to  be  the  question  of  imperialism.  The  Repub-  tariff  was  restated  and  upheld.  The  further  ex- 
lican  candidates  received  292  votes  in  the  elec-  tension  of  commercial  reciprocity,  already  se- 
toral  college;  the  Democratic  candidates  155  cured  by  the  Republican  Party,  would  be 
votes.  The  Republicans  retained  control  of  effected,  "without  injury  to  American  agricul- 
both  Senate  and  House.  On  6  Sept.  1901,  Presi-  ture,  American  labor,  or  any  American  in- 
dent McKinley  was  shot  at  Buffalo  by  the  dustiy.*  The  merchant  marine  would  be 
anarchist  Czolgosz.  On  14  September  he  died,  upbuilt  by  the  furtherance  of  the  work  of  the 
Vice-President  Roosevelt  succeeded  .to  the  ^Ierchant  Marine  Commission.  A  strong  navy 
Presidency.  He  pledged  himself  to  carry  out  would  be  built  up.  Chinese  labor  would  be 
the  McKinley  policies  under  which  the  country  excluded.  Civil  service  laws  would  be  enforced, 
had  experienced  unparalleled  prosperity  and  he  International  arbitration  would  be  favored,  as 
retained  all  members  of  President  McKinley's  it  had  been  by  the  administrations  of  President 
cabinet.  During  President  Roosevelt's  admin-  McKinley  and  President  Roosevelt.  Congres- 
istration  all  laws  were  strictly  enforced.  The  sional  action  would  be  taken  to  determine 
army  was  reorganized  and  a  strong  foreign  "whether  by  special  discriminations  the  elective 
policy  maintained  so  successfully  that,  in  1904,  franchise  in  any  State  has  been  unconstitution- 
the  popular  demand  for  his  re-nomination  was  ally  limited*-  (this  referring  to  negro  disen- 
imperative.  He  was  elected,  therefore,  by  a  vote  franchisement),  the  demand  being  that  'repre- 
of  336  to  140  cast  for  Judge  Parker.  Charles  sentation  in  Congress  and  in  the  Electoral 
\V.  Fairbanks,  of  Indiana,  was  the  candidate  for  College  shall  be  proportionately  reduced  as  di- 
the  vice-presidency.  rected  by  the  Constitution  of  the  United  States." 

The  preamble  of  the  platform  of  the  Republi-  Combinations  of  capital  and  labor  should  not  be 

can   Party,   which   was   adopted   at   Chicago  22  permitted  to  "infringe  upon  the  rights  and  in- 

June  1904,  contained  the  following  review  of  the  terests  of  the  people,"  although  "when  lawfully 

purposes   for   which   the   party   had   stood   for  formed  *or  lawful  purpose,"  such  combinations 

half  a  century.    Jt  had  been  dedicated,  it  stated,  are  "alike  entitled  to  the  protection  of  the  laws, 

among  other  purposes  in  the  past,  to  "arresting  but  both  are  subject  to  the  laws,  and  neither 

the  extension  of  human  slavery,"  and  using  this  can  be  permitted  to  break  them." 

as  a  text,  the  platform  developed  in  detail  the  The  Republican  platform  adopted  at  Chicago 

proposals    for    the   coming   administration    for  18  June   1908,  upon  which   Secretary  of  War, 

which   Mr.   Roosevelt  had  been   nominated   as  William   Howard  Taft,  was_  elected  over   Mr. 

President.    It  stated  that,  "after  four  years  of  Bryan  (Dem.)  and  others,  was  longer,  though  no 

Democratic  rule,  in  evil  plight,  oppressed  with  stronger,  than  that  of  1904. 

misfortune,  and  doubtful  of  the  future,  public  _  Republicanism  under  Mr.  Roosevelt  was  re- 
credit  had  been  lowered,  the  revenues  were  de-  viewed.  Equality  of  opportunity  was  pointed 
dining,  the  debt  was  growing,  the  Administra-  out  as  a  leading  principle  and  attainment  of 
tion's  attitude  towards  Spain  was  feeble  and  American  life  under  Republican  rule.  The  at- 
niortifying,  the  standard  of  values  was  threat-  tainments  of  the  nation  in  both  its  internal  and 
ened  and  uncertain,  labor  was  unemployed,  busi-  external  affairs  were  described.  The  revival  of 
ness  was  sunk  in  the  depression  which  had  sue-  business  and  the  wise  and  progressive  legisla- 
ceeded  the  panic  of  1893,  hope  was  faint,  and  tion  recently  adopted  were  pointed  out  The 
confidence  was  gone."  Then  was  pointed  out  party  declared  unequivocally  for  a  revision  of 
the  proud  allegation  that  the  Republican  Party  the  tariff  by  special  session  of  Congress  imme- 
had  "replaced  a  Democratic  tariff  law,  based  on  diately  following  the  inauguration  of  the  next 
free-trade  principles  and  garnished  with  sec-  president,  for  which  purpose  a  thorough  investi- 
tional  protection,  by  a  consistent  protective  gation  of  schedules  and  trade  conditions  was 
tariff;  and  industry,  free  from  suppression  recommended.  The  currency  laws  were  justi- 
and  stimulated  by  the  encouragement  of  wise  fled.  The  establishment  of  a  postal  savings 
laws."  had  expanded  to  a  degree  never  before  bank  system  was  favored.  "Greater  supervision 
known,  had  conquered  new  markets  and  had  and  control  over  the  trusts*  was  urged  by 
created  a  volume  of  exports  which  surpassed  im-  "greater  publicity  in  the  management  of  that 
agination ;  that  under  the  Dingley  Tariff  labor  class  of  corporations  engaged  in  interstate  corn- 
had  been  fully  employed,  wages  had  risen  and  merce  having  power  and  opportunity  to  effect 
all  industries  had  revived  and  prospered.  monopolies."     The  party  gave   its   approval  to 

The  first  declaration  of  principles  for  the  "the  enactment  of  the  Railroad  Rate  Law  and 
future  which  the  platform  contained  was  in  the  vigorous  enforcement  by  the  present  admin- 
favor  of  the  gold  standard,  and  explaining  why  istration  of  the  statutes  against  rebates  and  dis- 
the  party  favored  this  principle.  The  settle-  criminations" ;  especially  favoring  such  national 
ment  of  affairs  in  Cuba,  Porto  Rico,  the  Philip-  legislation  and  supervision  as  would  "prevent  the 
pines,  and  all  the  relations  of  American  future  overissue  of  stocks  and  bonds  by  inter- 
industrial  life  had  depended  upon  the  gold  state  carriers."  Laws  for  the  protection  of  rail- 
standard.  Our  possession  of  the  Philippines  road  and  government  employes  were  reconi- 
was  defended  in  a  strong  paragraph.    The  Pana-  mended;   likewise  the  policy  of  protection  of 
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American  labor  in  general.  The  authority  and 
integrity  of  the  courts  and  court  procedure  were 
upheld.  The  welfare  of  the  American  farmers 
was  duly  considered.  Justice  to  the  negro  was 
sought  by  clearly  defined  recommendations. 
The  improvement  of  natural  resources  and 
waterways;  the  strength  and  efficiency  of  the 
army  and  navy ;  the  protection  of  .American  citi- 
zens abroad ;  the  extension  of  foreign  com- 
merce; arbitration  and  the  Hague  treaties;  the 
revival  of  the  merchant  marine ;  the  increase  in 
the  pension  Hst;  maintenance  of  the  civil  serv- 
ice; the  public  health:  the  establishment  of  a 
bureau  of  mines  and  mining ;  citizenship  in  Porto 
Rico;  home  rule  in  the  Philippines;  the  com- 
pletion of  the  Panama  Canal ;  the  admission  of 
the  Territories  of  New  Mexico  and  Arizona  as 
separate  States — all  were  given  strong  recom- 
mendations in  this  platform. 

See  also  E>emocratic  P.xrty,  where  the  re- 
sult of  the  election  itself  is  analyzed.  1  he  proper 
course  of  legislation  in  1909-10  was  unusually 
plain,  on  acpount  of  the  Chicago  platform  of 
1908.  in  the  drawing  of  which  Mr.  Taft  himself 
had  had  a  prominent  part.  As  President  he  at 
once  upheld  the  fact  that  this  platform  was 
part  of  a  tacit  contract  with  the  people,  and  that 
its  pledges  were  to  be  fulfilled.  Therefore,  in 
both  his  speeches  and  messages,  he  called  the 
attention  of  the  legislators  repeatedly  to  its 
provisions. 

Since  the  Republican  Party  came  into  power 
for  the  first  time  in  1861  it  has  been  continuously 
in  possession  of  the  Presidency  except  during 
the  periods  between  1884  and  1888  and  between 
1892  and  1896,  It  has  been  in  control  of  the 
House  of  Representatives  except  during  the 
44th,  4Sth,  46th,  48th,  49th,  50th,  S2d,  and  S3d 
Congresses.  It  has  been  in  control  of  the  Senate 
almost  continuously,  the  only  lapse  being  be- 
tween 1879  and  1881  and  between  1893  and  1895. 
It  has  thus  in  eflfect  had  control  of  the  govern- 
ment for  45  years  and  there  is  not  a  single 
important  piece  of  legislation  on  the  statute 
books  to-day  which  was  not  placed  there  by  the 
Republican  Party.  The  only  important  legisla- 
tion enacted  by  the  Democratic  Party  in  45 
years  has  been  the  Wilson-Gorman  tariff  act 
which  a  Democratic  President  allowed  to 
become  a  law  without  his  signature  and  which 
was  repealed  by  the  Congress  immediately  suc- 
ceeding that  in  which  it  was  enacted.  The 
Republican  Party  ^  has  brought  two  wars  to  a 
successful  conclusion, —  the  Civil  War  and  the 
war  with  Spain.  It  has  abolished  slavery  in  the 
United  States.  It  has  placed  on  the  statute 
books  four  protective  tariff  acts,  the  Morrill 
tariff  of  1861,  the  tariff  of  1883,  the  McKinley 
tariff  of  i^,  and  the  Dingley  tariff  of  1897. 
It  enacted  in  1862  the  Homestead  Law,  under 
which  the  vast  unoccupied  territory  of  the  West 
was  thrown  open  to  settlement  by  American 
citizens.  It  is  responsible  for  the  13th,  14th  and 
15th  amendments  to  the  Constitution  and  for  the 
acts  of  reconstruction  immediately  following  the 
Civil  War.  It  is  responsible  for  the  resump- 
tion of  specie  payments  in  1878,  and  for  the 
creation  of  the  Civil  Service  Commission  di- 
vorcing the  subordinate  offices  in  the  government 
service  from  party  politics.  It.  is  responsible 
for  the  reform  of  the  rules  of  the  House  of 
Representatives  under  Speaker  Reed  enabling 
the   majority  to   transact  business.     It   is    re- 


sponsible for  the  upbuilding  of  the  American 
navy  until  it  ranks  third  in  size  among  the 
navies  of  the  world,  and  second  to  none  in  effi- 
ciency. It  has  reorganized  the  army  and  put 
it  in  a  state  of  constant  readiness.  It  has 
added  to  the  national  domain  Alaska,  Porto 
Rico,  Guam,  Hawaii,  and  the  Philippines.  It 
has  set  up  an  independent  republic  in  Cuba. 
Since  it  came  into  power  the  country  has  in- 
creased in  population  from  31443^321  m  i860  to 
76,303,387  in  1900.  The  wealth  has  increased 
from  $16,159,616,000  in  i860  to  $94,300,000,000  in 
1900. 
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L.  A.  COOUDCE. 

Republics,  The  History  of.  The  word  Re- 
public is  derived  from  the  Latin  res,  a  thing, 
and  publicus,  belonging  to  the  people.  The  word 
is  frequently  applied  to  any  group  of  individuals 
having  a  common  interest  in  their  pursuits,  as 
the  republic  of  letters.  Its  general  usage,  how- 
ever, is  as  a  political  designation  for  a  state  or 
country  in  which  the  supreme  power  of  gov- 
erning is  vested  in  rulers  elected  periodically  by 
those  of  its  citizens  who  have  acquired  the  right 
to  vote.  In  the  narrowest  sense,  a  republic  is  a 
democracy  where  political  power  rests  in  all  the 
people  and  is  wholly  in  their  unrestricted  con- 
trol. It  is  the  antithesis  of  a  monarchy,  where 
the  power  rests  in  one  individual  or  family  and 
is  self-perpetuating  through  djmastic  succession. 
Between  these  two  extremes  of  monarchic  and 
democratic  government  are  other  forms,  of 
oligarchic  or  aristocratic  character,  where  the 
right  of  participation  in  the  direction  of  public 
affairs  is  in  the  hands  of  classes  or  of  a  re- 
stricted portion  of  the  community.  Strictly 
speaking,  these  are  not  republics,  but  in  history 
nearly  all  authorities  agree  in  so  regarding  and 
placing  them.  Republics  may  be  divided  into  two 
distinct  types,  the  centralized  and  the  non-cen- 
tralized. A  centralized  republic  is  one  in  which 
all  power  is  deputed  to  and  is  exercised  by  the 
general  government  entirely  independent  of  local 
authority  in  any  of  the  sub-divisions  of  the 
country.  France  and  some  of  the  South  Amer- 
ican republics  are  examples  of  the  centralized 
republic  When  the  power  of  the  general  gov- 
ernment is  derived,  to  a  greater  or  less  extent. 
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from  the  local  constituent  bodies  or  states  which 
also  have  independent  rights  and  powers  over 
which  tlie  general  government  has  no  constitu- 
tional control,  we  have  the  non-centralized  re- 
public. The  Greek  republics,  the  free  cities  of 
Germany  and  tlie  United  States  of  America  are 
examples  of  the  non-centralized  republic. 

The  Earliest  Republics.— In  pre-historic 
times  when  men  first  began  to  feel  the  necessity 
for  communal  control  of  their  affairs  and  inter- 
relations, government  took  somewhat  the  form 
that  has  persisted  in  modern  times  in  the  mon- 
archy. At  the  beginning  this  was  patriarchal,  as 
history  shows  us  at  later  date  among  the 
Hebrews,  the  Pelasgians,  and  other  early  races. 
The  head  of  the  family  was  recognized  as 
supreme  in  authority,  first  over  his  immediate 
family  and  then  over  its  branches.  As  the  asso- 
ciated families  grew  in  number  and  size,  and 
expanded  into  tribes,  the  strongest  family  or 
group  of  families  asserted  its  pre-eminence,  by 
force  or  peacefully,  by  common  consent,  and 
became  the  ruling  power;  hence  the  king  and 
the  dynasty.  It  was  a  reversion  from  this  con- 
dition that  led  to  the  earliest  republics  of  which 
history  has  anything  to  tell.  Among  the  Israel- 
ites, the  patriarchical  or  familv  government 
continued  until  the  time  of  the  Egyptian  serf- 
dom. When,  under  Moses,  the  people  escaped 
from  Egypt  and  became  again  free  and  inde- 
pendent, the  Israelitish  Commonwealth  or 
Republic  was  established ;  it  lasted  nearly  four 
centuries,  from  1491  B.  C.  to  1095  B.  C.  Under 
Moses  and  Joshua  the  government  was  of  the 
consolidated  and  centralized  t>T)e.  All  the 
people,  young  and  old,  rich  and  poor,  male  and 
female,  had  a  voice  in  public  affairs  and  the 
privilege  of  political  preferment.  Here  we  have 
the  earliest  record  of  choosing  rulers  by  elective 
franchise.  Only  the  priesthood  was  a  privileged 
class.  Laws  were  beneficent  and  wise.  A  gen- 
eral system  of  education  was  established.  The 
military  spirit  was  fostered  so  that  the  nation 
became  a  strong  power.  Usury  was  illegal  and 
interest  was  regarded  with  disfavor.  An 
agrarian  law  assigned  to  each  family  a  small 
acreage  of  land  and  this  was  made  inalienable; 
it  could  not  be  held  under  mortgage  or  sale.  Of 
this  early  stage  of  the  republic  it  has  been  said 
that  "  the  descendants  of  Abraham  had  reached 
a  higher  state  of  virtue  and  happiness  than  any 
other  nation  of  that  period."  Upon  the  death  of 
Joshua  the  seeds  of  disintegrration  were  sown. 
The  different  states  seceded,  forming  inde- 
pendent confederacies,  although  generally  all 
were  united  for  common  defense.  Dissensions 
arose,  patriotism  weakened,  officials  became  dis- 
honest and  finally  the  people,  whose  will  was 
still  the  highest  law  of  the  land,  demanded  of 
Samuel  a  king.  Saul  was  anointed  king  in 
1095  B.  c.  and  that  was  the  end  of  the  Israel- 
itish republic. 

Greece. — In  the  Heroic  Age,  Greece  was 
divided  into  several  states  or  tribes,  each  ruled 
by  a  chief  or  king.  It  was  about  the  time  of 
the  first  Olympiad  —  776  B.  C.-772  B.  c,  that  the 
people  began  to  aspire  to  political  independence, 
and  they  gradually  deposed  the  kings,  setting  up 
chosen  rulers  in  place  thereof.  At  first  the  new 
governments  were  oligarchal.  but  in  tlie  course 
of  time,  all  of  them,  except  that  of  Sparta,  be- 
came democratic.  The  states  were  only  loosely 
bound   to   each   other   and   national   unitv   was 


altogether  lacking.  Athens  became  foremost  in 
the  time  of  Thucydides  and  exercised  a  sort  of 
sovereignty  over  the  entire  country.  Bat  after 
a  while  Sparta  imposed  her  oligarchic  svstem 
upon  the  other  states  and  then  again  Thebes 
had  the  ascendancy.  Greek  civilization,  Greek 
laws,  Greek  art,  Greek  literature.  Greek  patriot- 
ism, became  forces  that  have  never  ceased  to 
dominate  the  world.  But  the  passion  for 
wealth  and  display,  local  political  strife  and 
particularly  jealousy  between  the  different 
states  and  cities  led  to  dissension  and  disunion. 
Greece  came  under  the  influence  of  the  Persian 
monarchs,  then  was  ruled  by  the  Macedonian 
kings,  Philip  and  Alexander,  and  finally,  when 
in  146  B.  c,  the  Roman  legions  conquered  Mace- 
donia, the  last  Grecian  league,  the  Achaean,  and 
then  Athens,  were  completely  vanquished.  Suc- 
cessively under  the  domination  of  the  Roman 
Empire  of  the  East,  the  Byzantine  Empire  and 
Turkey,  Greece,  finally  reunited,  became  an 
independent  kingdom,  under  a  constitutional 
monarchy  in  1832. 

Carthage. — Carthage  had  its  beginnings  be- 
fore history  had  its  records.  Five  centuries 
before  Christ,  it  flourished  under  rulers  who 
were  not  hereditary,  but  who  were  elected  by 
the  people.  The  Commonwealth  of  Carthage 
was  a  centralized  republic,  unlike  that  of  Greece 
and  similar  to  that  of  Rome.  In  the  Great 
Council  of  the  State  and  in  the  Council  of  the 
Elders  there  was  something  of  aristocracy,  but 
on  the  whole  the  people  were  in  control.  There 
was  a  liberal  administration  in  the  interest  of 
all  citizens  alike,  courts  of  justice,  banking  insti- 
tutions, public  libraries  and  schools  of  literature 
and  art.  Carthage  acquired  great  wealth  and 
a  high  degree  of  civilization.  Her  territory  was 
wide,  extended  and  rich,  and  the  city,  Carthage, 
capital  of  the  country,  was  the  most  superb  of 
that  day,  being  to  the  republic  what  Paris  is  to 
France.  Carthaginians  conquered  the  then 
known  world,  penetrated  to  the  interior  of 
Africa  and  sailed  around  the  Cape  of  Good 
Hope,  and  through  the  British  Channel.  The 
prosperity  of  the  Commonwealth  begat  its 
downfall.  Political  feuds  developed  and  its  citi- 
zens became  divided  into  factions.  Rome,  grow.i 
in  power,  saw  the  opportunity  for  revenge  for 
earlier  defeats  and  humiliations.  Her  legiov ; 
swept  over  the  country.  Carthage,  the  splendi  1 
citv,  was  blotted  from  the  face  of  the  earth, 
never  to  reappear,  and  with  her  went  every 
vestige  of  the  republic  of  which  she  was  the 
metropolis. 

Rome. —  Like  Israel  and  Greece  Rome  had  its 
political  beginning  in  peoples  who  wei-e  organ- 
ized in  families,  clans  and  tribes.  In  the  early 
Roman  state  a  king  was  the  ruler,  partly  an 
hereditary  chief  and  partly  an  elected  magis- 
trate. Naturally  the  kingly  office  grew  in  im- 
portance and  power  until  in  the  time  of  the 
Tarquins  it  was  well-nigh  supreme.  Still  even 
during  this  regal  period  the  oeople  retained 
much  power.  The  inhabitants  were  divided  intO' 
two  classes,  patricians  and  clients,  and  the  fran- 
chise and  right  of  office-holding  were  possessed 
only  by  the  former.  A  similar  condition  existed 
under  the  Etruscan  kintrs,  who  ruled  from  the 
7th  century  before  Christ.  With  the  deposi- 
tion of  Tarquin.  the  Proud,  at  the  close  of 
the  6th  century  before  Christ,  the  Roman  Re- 
public began  and  lasted  until  27  b.  c,  nearly  five 
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centuries.  Of  the  early  years  of  the  republic 
little  is  positively  known.  Romance  and  tradi- 
tion make  up  a  large  part  of  the  story.  In 
order  to  curb  the  growing  power  of  the  execu- 
tive office,  administrative  authority  was  vested  in 
two  elected  consuls,  with  limited  tenure  of 
office,  but  as  had  always  been,  the  franchise  still 
remained  in  the  patrician  class  to  the  exclusion 
of  the  plebeians.  No  sooner  was  the  republic 
fully  established  than  a  struggle  for  power 
began  between  the  two  classes  and  lasted  for 
several  centuries.  The  patricians  endeavored 
to  establish  an  exclusive  aristocratic  government 
on  the  ruins  of  the  monarchy,  and  the  plebeians 
demanded  a  large  participation  in  common  civic 
privileges.  Slowly  but  surely  the  plebeians 
gained.  Gradually  the  social  and  political  bar- 
riers between  the  classes  were  broken  down  and 
by  the  3d  century  before  Christ,  practically 
all  distinctions  in  regard  tto  the  franchise  and 
office  holding  had  disappeared.  In  200  years 
the  Romans  emancipated  themselves,  tirst 
from  kingly  and  then  from  olig^rchal  domina- 
tion. During  these  and  the  ensuing  centuries, 
constitutional  changes  were  frequent,  but  until 
toward  the  end,  generally  to  the  enlargement  of 
the  powers  of  the  people.  Under  this  republi- 
can government,  Rome  arose  to  a  civic  distinc- 
tion unparalleled  at  that  time.  The  story  of  the 
city  and  state  fills  the  most  brilliant  pages  of 
ancient  history.  Her  'law  is  to-day  largely 
the  basis  of  law  throughout  the  civilized  world. 
She  made  herself  mistress  of  the  peninsula  of 
Italy  and  then  conquered  the  world.  Her  power 
became  colossal  and  then  her  conquests  proved 
her  undoing.  War  made  her  a  military  nation 
and  agriculture  was  neglected.  The  spoils  of 
victory  brought  to  her  enormous  wealth  and 
created  great  fortunes  for  her  soldiers.  Inordi- 
nate extravagances  followed  and  resultantly  the 
condition  of  the  poorer  classes  became  mere  and 
more  distressing.  Reverence  for  law  disap- 
peared, many  attempts  were  made  by  the  aris- 
tocracy to  control  the  power  of  the  masses  and 
the  state  became  an  arena  on  which  men  were 
merely  contending  for  power,  wealth  and  influ- 
ence. The  civil  war  in  which  Marius  and  Sulla 
were  the  leaders  was  the  final  struggle  between 
the  aristocratic  and  democratic  elements.  Con- 
stitutional government  had  been  long  forgotten 
and  in  the  general  distress  all  classes  of  citizens 
felt  that  a  change  of  government  with  a  strong 
man  at  the  head  was  the  only  thing  that  could 
save  the  state.  So  Sulla  was  proclaimed  dic- 
tator in  81  B.  c.  In  form  the  republic  endured 
for  50  years  more  under  the  consulships  of 
Pompey,  Caesar,  Crassus  and  Cicero,  but  it  was 
little  more  than  form.  The  dictatorship  of 
Caesar  in  48  b.  c.  was  another  step  toward  the 
end,  and  Rome  was  ready  for  the  empire  when 
Octavius  Augustus  came  to  the  head  of  the 
state  and  was  proclaimed  imperator  in  33  b.  c. 
Republican  institutions  more  and  more  faded 
into  the  background  during  the  life  of  .\ugrustus 
and  in  all  but  name  he  was  an  absolute  mon- 
arch. When  Tiberius  succeeded  to  the  throne, 
Rome  was  an  empire  in  reality. 

Mediaval  Republics. —  Coming  to  mediaeval 
times,  there  were  the  Lombard  communes,  the 
independent  cities  of  Italy,  the  free  cities  of 
Germany  and  Iceland,  all  of  which  had  repub- 
lican forms  of  government.  Lombardy.  in  the 
north  of  Italy,  was  a  separate  kingdom,  part 


of  the  Carolingian  empire,  or  annexed  to  the 
German  Empire  until  near  the  close  of  the  ipth 
century.  Then  arose  a  number  of  independent 
duchies,  as  Mantua,  Susa,  Piedmont  and  others 
and  several  independent  cities  that  in  the 
nth  century  became  republics.  Amon^  these 
were:  Florence,  Milan,  Padua,  Piacenza, 
Treviso,  Modena,  Cremona,  Vicenza,  Bologna, 
and  others.  In  them  municipal  organization 
grew  up  independent  of  church  or  empire  that 
had  heretofore  dominated.  Consuls  were 
elected  by  the  citizens  and  arts,  crafts  and 
guilds  had  part  in  the  control  of  affairs.  Be- 
tween these  cities  there  was  no  firm  federal 
compact  but  in  times  of  danger  they  formed 
powerful  leagues  for  mutual  defense.  But  al- 
though they  grew  in  wealth,  power  and  influ- 
ence, their  governments  were  never  stable. 
They  quarreled  with  each  other  and  were  torn 
by  internal  dissensions,  constantly  shifting  be- 
tween the  power  of  the  people  and  the  power 
of  the  few.  The  history  of  Florence,  which  re- 
mained longest  the  champion  of  constitutional 
liberty,  is  a  story  of  centuries  of  contention 
between  the  forces  of  democracy  and  oligarchy. 
One  by  one  these  cities  finally  fell  before  the 
assaults  of  foes,  were  incorporated  into  \s.ln^- 
doms,  duchies  or  principalities,  becoming,  m 
some  instances,  possessions  of  Austria  and 
finally  were  incorporated  into  the  kingdom  of 
Italy.  In  the  loth  century  Genoa  established  a 
free  constitution.  During;  the  next  two  centuries 
the  republic  increased  m  wealth  and  power. 
A  world-wide  commerce  was  established,  and 
many  of  the  large  cities  of  Southern  Europe 
and  Asia  came  under  her  control,  as  Marseilles, 
Nice,  Venice,  and  Constantinople.  At  the  out- 
set, the  constitution  of  the  state  leaned  toward 
an  aristocracy.  A  bitter  antagonism  between 
conservatism  and  democracy  developed,  changes 
of  government  became  frequent,  and  in  1319 
the  citizens  elected  a  doge  for  life.  Three  cen- 
turies later  Genoa  yielded  to  Austria  and  then 
to  France,  by  the  treaty  of  Vienna  became  a 
tributary  city  of  the  Sardinian  monarchy  and 
ultimately  a  part  of  the  Italian  kingdom. 
Venice  had  an  independent  government  in  the 
middle  of  the  6th  century,  her  rulers  being 
called  military  tribunes.  From  697  to  755  the 
elected  chief  magistrate  was  the  doge,  whose 
authority  was  well-nigh  imperial.  Universal 
suffrage  existed,  but  during  the  season  of  the 
republic's  greatest  prosperity,  wealth  and  aris- 
tocracy for  the  most  part  administered  public 
affairs.  In  time  the  democracy  demanded  more 
rights  and  privileges  and  in  the  nth  and  12th 
centuries  the  strife  between  the  aristocracy  and 
the  commonalty  was  determined  and  bitter.  In 
1172  the  government  became  essentially  a  pa- 
trician oligarchy  with  constantly  increasing 
power,  and  in  1298  popular  elections  were 
abolished  by  the  Great  Council.  Further  en- 
croachments upon  the  civic  rights  of  the  people, 
expensive  wars  with  sister  republics  and  selfish 
legislation  of  the  oligarchy  undermined  patriot- 
ism, and  for  four  centuries  the  classes  fought 
with  each  other.  In  1674  the  oligarchy  jrielded 
to  the  commonalty  and  for  another  century  the 
republic  continued  in  varying  fortune  until 
Napoleon,  in  1797,  placed  it  under  the  domina- 
tion of  Austria.  Amalfi,  on  the  west  coast  of 
Southern  Italy,  was  an  independent  city  of 
50.000  inhabitants  in  the  9th  century  and  the 
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capita!  of  a  flourishing  republic.  Toward  the 
close  cf  the  nth  century  Amalfi  was  subjugated 
by  the  Nonaans. 

Later  Struggles. —  The  larger  towns  and  com- 
munities of  northwestern  Europe  gradually 
freed  themselves  from  the  exactions  of  feudal 
lords  and  became  independent.  From  the  be- 
ginning of  the  I2th  century  they  established  a 
large  commercial  intercourse  between  them- 
selves and  with  the  world.  To  protect 
themselves  against  marauders  and  to  de- 
velop their  commercial  interests,  they  formed 
the  Hanseatic  League  in  the  13th  century. 
Hamburg,  Lubeck,  Bremen,  Frankfort  and 
Cologne  were  the  principal  cities  in  this 
leagtie,  but  city  after  city  joined  the  union 
until  it  embraced  85,  and  in  power  matched 
the  strongest  governments  of  Europe.  These 
cities  were  sovereign  states  and,  while  part 
of  the  German  confederation  or  empire,  they 
exercised  full  authority  in  their  local  af- 
fairs. In  the  Hanse  confederacy  they  held  the 
Baltic  in  dominion  and  controlled  the  foreign 
commerce  of  Northern  Europe.  The  league 
lasted  until  1630  although  previous  to  that  date 
it  had  been  shorn  of  its  powers.  Most  of  the 
cities  had  been  absorbed  into  the  German  king- 
doms or  principalities  and  at  last  only  Ham- 
burg, Lubeck,  Bremen  and  Frankfort  remained 
independent.  In  1813  these  four  became  free 
members  of  the  German  confederacy,  but  in 
1866  Frankfort  fell  to  Prussia.  Hamburg.  Lu- 
beck and  Bremen  still  retain  their  freedom  in 
local  affairs,  being  governed  by  chambers  of 
representatives  elected  by  popular  vote.  Ice- 
land was  settled  by  exiles  from  the  tyranny  of 
the  princes  of  Norway,  Denmark  and  Scotland, 
in  the  loth  century  and  a  republican  form  of 
government  was  established  in  928.  At  the 
head  was  placed  a  supreme  magistrate,  elected 
by  the  people  and  sharing  authority  with  a  gen- 
eral assembly.  This  form  of  government  lasted 
for  nearly  400  years  and  Iceland  attained 
to  civilization  and  a  measure  of  prosper- 
ity. But  internal  dissensions  sprang  up  and 
civil  wars  devastated  the  island.  In  1621  the 
national  council,  by  common  consent  of  the  peo- 
ple, invited  Haco,  King  of  Norway,  to  become 
Iceland's  ruler  and  in  1380,  again  by  common 
consent  and  peacefully,  the  island  was  trans- 
ferred to  Denmark.  During  the  loth,  nth,  12th, 
and  13th  centuries,  the  whole  of  Belgium  and 
Bavaria  was  split  up  into  small  dominions.  In 
1383  the  house  of  Burgundy  obtained  control 
of  this  territory,  which  afterward  became  the 
17  provinces  of  the  Netherlands.  Following  the 
Burgundian  rule  came  the  long  struggle  with 
Spain,  which  ended  in  1648  with  the  peace  of 
Westphalia,  by  which  the  independence  of  the 
Republic  of  the  United  Provinces  was  acknowl- 
edged by  the  great  powers  of  Europe.  The 
provinces  had  formally  united,  with  William  of 
Orange  as  stadtholder,  in  1580.  The  republic 
continued  through  many  vicissitudes,  for  two 
centuries,  the  people  enjoying  political  freedom 
and  the  nation  acquiring  a  high  degree  of 
power  and  prosperity.  European  politics  could 
not  withhold  its  hand  from  the  Netherlands, 
and  the  Dutch  provinces  were  in  constant  tur- 
moil within  and  engaged  in  war  without.  In 
1747,  through  all  these  influences,  William  IV. 
was  made  captain  and  admiral-general  of  the 


whole  union  and  stadtholder  of  the  seven 
provinces:  a  little  later  these  ofikes  were  made 
hereditary  in  both  the  male  and  female  lines. 
At  the  time  of  the  French  Revolution,  the  stadt- 
holder was  driven  out  by  the  French  and  the 
old  republican  forms  of  government  re-estab- 
lished, but  in  1814  the  people  recalled  the  Prince 
of  Orange  from  his  exile  in  England  and  estab- 
lished the  monarchy,  under  William  I.,  King 
of  the  Netherlands. 

France. —  The  first  French  republic  had  an 
inglorious  career  of  12  years.  It  began  with 
the  overthrow  of  the  monarchy  in  1792,  and 
ended  with  the  crowning  of  Napoleon  as  Em- 
peror of  France,  in  1804.  The  12  years  of  this 
republic  were  12  years  of  terror.  A  state  of 
anarchy  existed,  not  a  state  of  government.  It 
was  a  despotism  of  a  democratic  mob  united 
with  the  despotism  of  a  democratic  dictatorship. 
When  the  passion  of  the  hour  had  burned  itself 
out  and  Robespierre,  Marat,  Danton,  and  other 
leaders  had  fallen,  France  turned  again  to  a 
monarchy  for  self-preservation.  For  the  second 
time  the  people,  in  1848,  overthrew  the  mon- 
archy and  re-established  a  republic.  The  king, 
Louis  Phillippe,  abdicated  and  fled  to  England 
and  a  new  constitution  was  adopted,  providing 
for  a  president,  a  council  of  state,  and  an  assem- 
bly elected  bv  popular  vote.  Louis  Bonaparte 
was  elected  the  first  president,  and  in  1852,  by 
an  al"nost  unanimous  vote,  he  was  accepted  as 
hereditary  emperor  under  the  name  of  Napoleon 
III.  The  second  empire  lasted  for  18  years 
and  was  succeeded  by  the  third  republic  in  1870, 
which  was  in  stable  and  unthreatened  existence 
in  1905.  The  defeat  of  France  by  Germany  in 
1870  led  to  the  overthrow  of  Napoleon  III.,  and 
the  Napoleonic  dynasty.  For  more  than  a  third 
of  a  century  now  France,  the  republic,  has 
steadily  grown  in  wealth  and  power,  and  is 
reckoned  as  one  of  the  strongest  nations  of 
Europe.  Its  government  is  a  pure  democracy 
and  authority  is  vested  in  a  president  elected 
for  seven  years,  by  the  Congress  and  a  Senate 
and  Chamber  of  Deputies  elected  by  the  people, 
the  latter  by  popular  vote,  and  the  former  bv 
an  electoral  body. 

Switzerland. —  Besides  France  there  are  now 
three  republics  in  Europe.  The  most  important 
is  that  of  Switzerland.  The  Swiss  republic 
dates  from  1291,  when  the  men  of  Uri.  Schwyz 
and  Unterwalden  entered  into  a  defensive 
league.  Other  cantons  were  added  to  the  league 
until,  in  1798,  under  the  influence  of  France, 
the  Helvetic  Republic  was  formed  with  a  regu- 
lar constitution.  In  1815  the  perpetual  neutral- 
ity of  Switzerland  and  the  inviolability  of  her 
territory  was  guaranteed  by  the  powers  of 
Europe.  The  republic  is  non-centralized,  each 
canton  having  independent  local  powers.  The 
federal  government  consists  of  a  state  council 
of  members  elected  by  the  separate  cantons  and 
a  national  council  elected  by  the  people  as  a 
whole.  The  president  and  the  vice-president 
are  elected  for  terms  of  one  year  by  the  federal 
assembly.  Universal  suffrage  prevails  and  the 
compulsory  referendum  and  popular  initiative 
are  features  of  legislative  procedure. 

Andorra. —  Andorra,  in  a  valley  of  the  east- 
em  Pyrennees,  between  France  and  Spain,  is 
under  the  joint  suzerainty  of  these  two  countries. 
It  was  declared  a  free  state  by  Charlemagne  and 
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has  always  retained  its  independence.  It  is  gov- 
erned by  a  council  of  24,  elected  by  the  people, 
and  the  chief  executive  is  a  member  of  the 
council,  elected,  for  life  by  his  associates.  It  has 
a  population  of  less  than  10,000. 

SaH  Marino. —  San  Marino,  in  Italy,  is  the 
oldest  existing  republic  in  the  world.  It  em- 
braces five  villages  with  a  population  of  about 
8,000.  The  general  government  is  intrusted  to 
a  council  of  60,  the  chief  officer  being  termed 
Captain-Regent 

The  United  States. —  On  the  western  hemi- 
sphere, with  the  exca>tion  of  the  Dominion  of 
Canada  and  the  smaller  dependencies  of  Great 
Britain,  France  and  Denmark,  every  country  is 
under  a  republican  form  of  government.  The 
United  States  of  America  is  the  oldest  of  these 
republics,  the  most  extensive  in  territory  and 
the  largest  in  population.  It  stands  among  the 
■world's  greatest  powers  and  in  it?  influence  it 
dominates  the  western  world.  As  a  nation,  the 
United  States  originated  in  the  colonies  of 
Creat  Britain  that  existed  in  the  eastern,  mid- 
dle and  southern  sections  of  the  New  World 
in  the  i8th  century.  The  inhabitants  of  these 
colonies  were  mostly  of  English  origin  but  they 
rebelled  against  the  rule  of  the  mother  country 
and  united  in  establishing  themselves  as  a  free 
nation,  under  the  Declaration  of  Independence 
in  1776.  In  form  of  government,  the  coimtry 
is  a  non-centralized  republic,  and  its  constitu- 
tion and  form  of  government  have  been  the 
pattern  upon  which  all  republics  have  been 
modelled  since  its  beginning.  The  president, 
who  serves  for  a  term  of  four  vears,  is  chosen 
by  an  electoral  college,  the  members  of  which 
are  elected  by  popular  vote  in  the  several  states 
and  represent  the  state-at-large  and  its  con- 
gressional districts.  The  Senate  consists  of  two 
members  from  each  state,  elected  bv  the  state 
legislature.  The  House  of  Representatives  con- 
sists of  members  elected  by  popular  vote  in  the 
separate  congressional  districts  in  the  several 
states.  There  is  a  federal  judiciary  and  in 
foreign  relations,  interstate  commerce,  army 
and  navy  affairs,  navigation  and  postal  service, 
the  federal  government  is  supreme.  Each  state 
is  wholly  independent  in  the  control  of  its  own 
affairs,  having  a  form  of  government  like  the 
federal,  a  governor,  upper  and  lower  houses  of 
legislation  and  state  judiciary.  The  nation  has 
had  a  prosperous  existence.  It  had  been  en- 
gaged in  wars  with  England,  France,  Mexico 
and  Spain,  and  passed  through  a  civil  war, 
1861-S,  the  greatest  that  the  world  has  ever 
known.  It  has  expanded  until  now  it  covers 
the  northern  part  of  the  hemisohere  from  the 
Atlantic  to  the  Pacific  and  from  Canada  on  the 
north  to  Mexico  on  the  south.  As  a  result  of 
the  Spanish-American  war,  the  republic  entered 
upon  a  colonial  policy  and  extended  its  opera- 
tions across  the  Pacific.  It  acquired  the  Philip- 
pine Islands  by  the  treaty  of  181)8  and  also  the 
islands  of  Porto  Rico  and  Guam,  and  all  three 
have  been  held  as  colonial  dependencies. 
Hawaii,  whose  white  citizens  had  revolted  from 
native  monarchial  rule  and  set  up  an  independ- 
ent republic,  was  annexed  to  the  United  States 
in  1898  as  a  territory.  For  centuries  the  island 
of  Cuba  was  under  the  misrule  of  Spain.  In- 
surrection followed  insurrection  against  •  the 
Spanish  power,  but  Cuba  was  held  fast  as  a 
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Spanish  colony  until  the  Spanish-American 
war,  of  whicli  it  was  the  cause.  In  the  peace 
treaty  between  the  United  States  and  Spain, 
Cuba  was  relinquished.  It'  was  temporarily 
held  by  the  United  States  pending  the  establish* 
ment  of  a  stable  home  government,  but  in  1901 
this  was  accomplished  and  in  the  following 
year,  with  Tomas  Estrada  Palma  at  its  hea^ 
free  Cuba  took  its  place  as  the  latest  republic 
in  the  world.  Universal  suffrage  with  educa- 
tional qualifications  prevails,  and  the  form  of 
federal  government  and  methods  of  election  fol- 
low closely  those  of  the  United  States  of 
America. 

South  America. —  The  South  American  re- 
publics are  ten  in  number,  Argentine,  Bolivia, 
Brazil,  Chile,  Colombia,  Ecuador,  Paraguay, 
Peru,  Uruguay  and  Venezuela.  Early  in  the 
i6th  century  Spain  invaded  and  subjugated 
Peru  and  achieved  a  conquest  of  almost  the 
entire  South  American  continent.  For  three 
centuries  she  was  able  to  master  and  hold  not 
only  that  portion  of  the  hemisphere,  but  also 
territories  of  Mexico  and  Central  America  and 
a  great  part  of  what  is  now  the  western  and 
southwestern  section  of  the  United  States.  In 
South  America  she  divided  power  only  with 
Portugal.  In  the  first  quarter  of  the  19th  cen- 
tury most  of  the  South  American  states 
achieved  their  independence  and  established 
themselves  under  republican  forms  of  govern- 
ment. The  agitation  for  emancipation  broke 
out  almost  simultaneously  in  different  parts  of 
the  continent  but  was  not  always  quickly  or 
easily  successful.  In  1810  the  Chilians  revolted 
against  the  king  of  Spain  and  a  junta  which 
met  at  Santiago  elected  the  Marquis  de  la 
Plate,  a  native  Chilian,  president  of  the  repub- 
lic, but  it  was  not  until  1818  that  independence 
was  formally  proclaimed.  A  constitution  was 
voted  in  1833.  The  Argentine  provinces  freed 
themselves  from  the  Spanish  yoke  in  1810,  but 
we:e  immediately  embroiled  in  disputes  and 
contentions  among  themselves.  The  history  of 
the  republic  is  a  record  of  anarchy,  civil  conten- 
tions and  warfare  with  European  nations  and 
sister  republics.  The  existing  constitution  was 
adopted  in  1853.  Paraguay  gained  its  independ- 
ence in  181 1,  and  after  a  short  period  of  gov- 
ernment by  two  councils,  the  supreme  power 
was  seized  in  1815  by  Dr.  Jose  Caspar  Rod- 
riguez Francia,  who  exercised  autocratic  sway 
as  dictator  until  his  death  in  1840.  A  state  of 
anarchy  followed  and  lasted  two  years,  after 
which  a  National  Congress  put  two  consuls  at 
the  head  of  affairs.  The  dictatorship  of  Presi- 
dent Lopez  followed,  and  in  1870  a  new  con- 
stitution was  voted,  making  the  country  a  full- 
fledged  republic.  Bolivar,  the  liberator,  began 
his  work  for  freeing  South  America  from  the 
Spanish  yoke  in  1809.  After  alternate  defeat 
and  success,  he  finally  triumphed,  and  in  1819 
united  New  Granada  and  Venezuela  as  a  re- 
public under  the  name  of  Colombia.  In  183* 
the  republic  split  up  into  Venezuela,  Ecuador 
and  New  Granada,  and  after  several  changes 
in  constitution  and  in  state  membership,  the 
country  became,  in  1886,  the  Republic  of  Colom- 
bia. In  1820  San  Martin,  at  the  head  of  an 
invading  army  from  the  republic  of  Chile,  en- 
tered Peru,  drove  out  the  Spanish  authorities 
and  proclaimed  himself  Protector.    Two  years 
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later  Simon  Bolivar,  at  the  request  of  San 
Martin,  entered  the  country  and  was  appointed 
Dictator.  Undet  Bolivar,  Peru  achieved  her 
full  freedom.  A  succession  of  civil  wars  and 
constitutional  changes  followed  during  a  period 
of  over  30  years.  A  constitution,  in  the  modern 
spirit,  was  proclaimed  in  1856  and  under  it  the 
republic  has  continued  since.  In  1825  the  re- 
public of  Bolivar  was  instituted  from  the 
southern  province  of  Peru  by  Simon  Bolivar 
and  named  after  its  founder.  The  constitution 
that  was  then  formed  underwent  important 
modifications  in  1828,  1831,  1863  and  1880.  For 
nearly  two  centuries  the  territory  of  Uruguay 
was  the  subject  of  almost  constant  contention 
between  Brazil  and  Buenos  Ayres.  In  1828, 
by  the  mediation  of  England,  the  northern  part 
of  the  territory  was  ceded  to  Brazil  and  the . 
southern  part  was  erected  into  the  republic  of 
Uruguay,  having  declared  its  independence 
three  years  before.  The  constitution  was  estab- 
lished in  1830.  The  republic  of  Ecuador  was 
constituted  in  1830,  as  the  outcome  of  a  civil 
war,  which  separated  the  members  of  the 
original  republic  of  Colombia  formed  by  Simon 
Bolivar  upon  the  ruins  of  the  Spanish  kingdom 
of  New  Granada.  Its  constitution  was  voted  in 
1844  and  modified  in  1887.  Venezuela  also  had 
its  origin  in  1830  in  the  break  up  of  the  Bolivar 
republic  of  Colombia.  The  Spanish  flag  was 
cut  down  in  this  province  in  181 1  and  the 
struggle  against  Spain  was  carried  on  until  1823, 
when  the  Spanish  troops  were  completely  ex- 
pelled. The  charter  of  fundamental  laws  wras 
put  in  force  in  1830  and  has  been  several  times 
modified.  Of  all  the  South  American  countries, 
Brazil  remained  longest  under  a  monarchy.  It 
was  an  apanage  of  Portugal  until  1815.  The 
royal  family  of  Portugal  fled  to  Brazil  in  1807 
and  establishing  the  throne  there,  the  colony  was 
declared  a  kingdom  in  1815.  When  the  royal 
family  returned  to  Portugal  in  1821,  Brazil  de- 
clared itself  independent  with  Dom  Pedro,  son 
of  Don  Joao  VI.,  of  Portugal,  as  Emperor. 
The  throne  came  to  Dom  Pedro  II.  in  1831,  and 
he  ruled  until  1889,  when  by  a  revolution  he 
was  deposed  and  with  his  family  exiled  to 
Europe.  Brazil  was  declared  a  republic  under 
the  name  of  the  United  States,  of  Brazil.  In 
origin,  in  career,  and  in  form  of  constitutional 
government,  the  South  American  republics  show 
striking  similarity.  The  cry  for  liberty  ex- 
pressed in  the  French  Revolution  and  more 
especially  the  successful  establishment  of  the 
republic  of  the  United  States  of  America  in- 
spired the  patriots  of  the  southern  part  of  the 
hemisphere  to  the  struggle  for  freedom.  In  es- 
tablishing constitutional  government,  they  took 
pattern  from  the  United  States  of  America. 
Universal  suffrage  with  age  and  educational 
qualifications  prevails.  The  central  government 
in  each  republic  consists  of  a  president  and  two 
legislative  branches,  a  senate  and  a  house  of 
representatives,  or  house  of  deputies,  'lethods 
of  electing  the  president  and  members  of  the 
senate  and  the  house  vary  somewhat,  but  di- 
rectly or  indirectly  the  principle  of  the  rule  of 
the  people  is  adhered  to.  The  states  or  prov- 
inces that  constitute  each  republic  generally 
have  full  freedom  in  their  local  affairs,  although 
in  several  republics  federal  officers  have  more 
or  less  control.    Theoretically  the  South  Amer- 


ican governments  are  non-centralized  republics-. 
Practically  the  federal  government  is  a  strongly 
centralized  power.  The  population  may  be 
broadly  divided,  as  far  as  government  is  con- 
cerned, into  two  classes,  the  ignorant  and  in- 
different, and  the  ambitious  and  turbulent. 
Consequently  the  history  of  these  governments 
has  been  almost  uniformly  a  story  of  intrigue, 
revolution,  sanguinary  civil  war  and  domestic 
upheaval.  Presidents  have  held  themselves  in 
power  by  bayonets,  usurpers  have  arisen  sup- 
ported by  the  army,  and  dictators  have  ruled 
under  the  name  of  presidents  and  nominally 
So  elected.  Nearly  all  of  the  republics  are  laden 
heavily  with  debts  and  are  in  frequent  con- 
troversy with  their  foreign  creditors.  Brazil 
and  Chile  are  the  most  stable  and  most  promis- 
ing of  these  republics. 

Central  America.— Tht  Central  American 
republics  are  Costa  Rica,  Guatemala,  Honduras, 
Nicaragua,  San  Salvador  and  Panama.  Cen- 
tral America,  after  freeing  itself  from  Spain  in 
1821,  until  which  time  it  was  known  as  the 
kingdom  of  Guatemala,  was  attached  to  the 
kingdom  of  Mexico.  In  1823,  Guatemala,  Hon- 
duras, Nicaragua  and  San  Salvador  formed  an 
independent  federal  union,  under  the  name  of 
the  United  States  of  Central  America.  Subse- 
quently the  states  dissolved  this  alliance  and  be- 
came independent,  Guatemala  in  1847,  Honduras- 
in  1839,  Nicaragua  in  1858,  Costa  Rica  in  1829. 
and  San  Salvador  in  1853.  These  republics  are- 
republics  only  in  name.  Each  has  a  constitu- 
tional government  and  popular  suffrage.  In 
form  the  federal  authority  consists  of  a  presi- 
dent, and  two  legislative  houses.  In  fact,  the 
government  is  always  in  the  hands  of  a  few- 
strong  men  who  exercise  autocratic  power. 
Revolutions  are  frequent,  the  factions  resort  to- 
arms  whenever  desire  or  opportunity  impels, 
and  there  is  no  security  of  life  or  proferty. 
Panama,  which  may,  perhaps,  be  considered  as- 
belonging  almost  as  much  to  South  America 
as  to  Central  America,  was  originally  part  of 
the  republic  of  Colombia.  When  the  latter 
country  hesitated  in  coming  to  an  understand- 
ing with  the  United  States  in  regard  to  the 
construction  of  the  Panama  canal  in  1903,  the 
department  of  Panama  seized  the  opportunity 
to  secede  from  her  associate.  There  was  a 
bloodless  revolution  of  a  few  days.  Pananna 
declared  itself  an  independent  republic  and  was- 
recognized  at  once  by  the  United  States.  Now 
that  the  work  upon  the  Panama  canal  through 
its  territory  has  been  begun,  it  is  practically 
under  the  protection  of  the  United  States. 

West  Indies. —  In  the  West  Indies  is  an 
island  on  which  there  are  two  nominal  re- 
publics, known  as  the  black  republics.  Hayti,. 
governed  first  by  Spain  and  then  by  France, 
became  free  in  1793.  First  the  free  colored 
population  gained  the  franchise  in  1791  and  then 
all  the  negroes  in  1793  under  the  leadership  of 
Touissant  I'Ouverture,  acquired  freedom.  In 
the  last  century  the  island  had  varying  for- 
tunes, sometimes  under  English,  French  or 
Spanish  domination,  twice  an  empire  and  sev- 
eral times  republican.  San  Domingo  republic, 
on  the  eastern  end  of  the  island,  was  established 
in  1844.  The  government  is  in  the  hands  of  an 
elected  president  and  two  legislative  houses,  but 
control  of  affairs  is  constantly  being  changed 


Digitized  by 


Google 


REPUBLICS 


by  revolutions  and  the  setting  up  of  dictator- 
ships. The  republi"-  of  Hayti,  on  the  western 
end  of  the  island,  has  a  similar  history,  under 
a  like  form  of  government  proclaimed  in  1867. 
In  both  republics  the  government  is  in  the 
hands  of  negroes  and  mulattoes  who  constitute 
almost  the  entire  population. 

Mexico. —  From  the  time  that  Cortes  con- 
quered Mexico,  1518-20,  that  country  remained 
in  the  hands  of  Spain  for  three  full  centuries. 
Finally  innSio  rebellion  broke  out  and  Iturbidc, 
the  liberator,  was  proclaimed  emperor.  Upon 
the  death  of  Iturbide,  the  army  organized  a  re- 
public and  Mexico  was  entirely  freed.  For 
nearly  half  a  century  there  was  only  the  merest 
semblance  of  government  of  any  kind.  The 
history  of  the  period  is  a  record  of  anarchy, 
intrigue,  revolution,  military  leaderships  and 
dictatorships.  In  1857  a  constitution  was 
formed,  but  the  existing  condition  of  internal 
disorder  did  not  terminate.  The  French  made 
war  against  Mexico  and  Maximilian  was  created 
emperor  by  a  provisional  government  in  1862. 
Upon  the  execution  of  Maximilian  in  1867  the 
republic  was  more  firmly  established  but  it  was 
not  until  as  late  as  1878  that  under  Porfirio 
Diaz  the  country  became  settled.  Mexico  is  a 
federative  republic,  divided  into  states,  each  of 
which  manages  its  own  local  affairs,  while  the 
whole  are  bound  together  by  fundamental  and 
constitutional  laws.  The  powers  of  government 
are  exercised  by  a  president,  senate,  house  of 
representatives  and  judiciary. 

Africa. — On  the  western  coast  of  Africa  is 
the  republic  of  Liberia,  which  represents  an 
attempt  made  by  American  philanthropists  to 
prove  the  capacity  of  the  negro  race  for  self- 
government.  Founded  in  1820  by  the  American 
Colonization  Society,  it  was  organized  as  an 
independent  state  in  1847  *n<l  acknowledged  first 
by  England  and  other  nations  of  Europe  and  by 
the  United  States  in  1861.  The  constitution  of 
the  republic  is  copied  from  that  of  the  United 
States  and  the  right  of  suffrage  is  inalienable  to 
every  male  citizen  who  owns  real  estate.  As  no 
while  man  can  be  admitted  to  citizenship,  and 
as  none  but  citizens  can  hold  real  estate, 
the  republic  is  in  absolute  control  of  men  of  the 
African  race.  It  is  a  fairly  prosperous  country 
but  is  heavily  loaded  with  debt  and  has  been 
constantly  torn  by  political  disorder.  Executive 
power  is  vested  in  a  president  and  legislative 
power  in  a  senate  and  house  of  representatives. 
In  the  southern  part  of  Africa  the  Boers  of 
Dutch  origin  founded  two  republics.  The 
Orange  Free  State  was  established  by  Boers 
who  in  1836  and  following  years  quitted  Cape 
Colony  in  order  to  separate  themselves  from 
British  rule  there.  In  1854  the  independence  of 
t'.te  republic  was  declared  and  a  constitution 
proclaimed.  The  legislative  authority  is  vested 
in  a  single  popular  assembly  elected  by  the  suf- 
frage of  adult  white  males  having  property 
qualifications.  The  president  is  elected  by  uni- 
versal suffrage.  Similar  to  the  history  of  the 
establishment  of  the  Orange  Free  State  is  that 
of  the  South  African  Republic,  known  also  as  the 
Transvaal.  It  was  formed  by  Boers  who  moved 
from  Cape  Colony  and  Natal  and  in.  1852  its 
independence  was  acknowledged  by  Great  Bri- 
tain. A  constitution  was  adopted  in  iS';^  There 
was  never  lasting  peace  between  the  Transvaal 


and  its  British  neighbors  to  the  south.  In  1877 
the  country  was  annexed  to  Great  Britain,  but 
the  Boers  gained  their  freedom  again  under  the 
treaty  of  1881.  Great  Britain  acquired  suze- 
rainty over  the  foreign  relations  of  the  republic 
in  1884.  Friction  between  the  two  countries 
continued  unceasingly  and  finallv  culminated  in 
onen  war  in  1899,  which  resulted  in  the  defeat 
of  the  Boers  and  the  addition  of  the  republic 
to  _  the  South  African  possessions  of  Great 
Britain. 

Duration  of  Republics.— It  is  not  easy  to  set 
down  in  each  case  precisely  the  length  of  years 
that  these  republics  have  existed.  Among  his- 
torians there  are  differences,  in  most  instances, 
as  to  the  dates  of  beginning  and  ending.  Some 
authorities  date  from  the  physical  overthrow  of 
a  monarchy  or  other  form  of  government  pre- 
ceding, others  from  the  commencement  of  the 
struggle  for  popular  rights,  others  from  the 
adoption  of  a  constitution  and  so  on.  Some 
accept  as  the  end  the  accession  of  king  or  em- 
peror, or  the  actual  establishment  of  a  new  form 
of  authority,  while  others  hold  that  the  republic 
really  became  non-existent  before  those  events 
occurred  to  finally  and  formailv  mark  its  disap- 
pearance. Frequently  the  birth  or  the  death  of 
a  republic  has  been  a  gradual  development  ex- 
tending over  many  years,  so  that  it  is  almost 
impossible  to  fix  the  exact  time  when  it  was 
fully  fledged,  or,  on  the  other  hand,  had  passed 
away  completely.  Some  republics,  noticeably 
those  of  South  America  and  Central  America, 
have  had  interrupted  careers,  republican  rule  in 
them  being  frequently  suspended  for  a  few 
months  or  even  years,  while  dictators  have  held 
power  although  in  form,  at  least,  it  has  been 
practically  continuous.  Others  have  begim  as 
members  of  a  republican  federation  and  later 
have  been  established  entirely  independent. 
Venezuela,  Colombia  and  Ecuador  were  orig- 
inally united  in  the  one  republic  of  Colombia; 
Guatemala,  Honduras.  Nicaragua  and  San  Sal- 
vador were  first  members  of  a  federal  union.  It 
is  a  disputed  question  whether  such  republics 
should  be  considered  as  dating  from  the  begin- 
ning of  the  federation  or  from  the  beginning  of 
their  individual  independence.  In  the  appended 
table  the  former  view  is  generally  taken  ap- 
proximately then,  the  duration  of  life  of  the 
world's  republics  is  as  follows: 

Israelitish  Commonwealth   ...1491*1095 

Grecian  republic    700-146 

Carthage 850-146 

Rome '. . . .  535-29 

Lombard  Communes   1183-1530 

Genoa 1000-1802 

Venice 600-1796 

Amalfi 900-1135 

Free  Cities  of  Germany 1241-1630 

Hamburg    1630-1905 

Lubeck    1630-1905 

Bremen   1630-1905 

Frankfort  1630-1810 

Iceland   928-1261 

The   Netherlands   1 609- 1 805 

French  Republic  1 1792-1804 

French  Republic  II 1848-1853 

French  Republic  III 1871-1905 

San   Marino    885-1905 

Andorra 790-1905 

Switzerland    1291-7905 

Liberia    1820-1905 

Orange   Free  State 1854-1905 

South  African  Reoublic 1840-1903 

United  States  of  .\merica.  ...1776-1905 
Mexico  1824-1905 


B.  C.  396 
B.  C.  554 
B.  C.  704 
B.  C.  506 

347 

802 

1196 

'3S 

389 

275 

275 

275 

180 

333 

196 


••      4 

•  34 
.1020 
.1115 

.   .614 

..18s 
..    51 

•  54 
..129 
..    81 


years. 

years. 
years, 
years, 
years, 
years, 
years, 
years, 
years, 
years, 
years, 
years, 
years, 
years, 
years, 
years. 
years, 
years, 
years, 
years, 
years. 
years, 
years, 
years, 
years, 
years. 
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Venezuela  1819* 

Colombia     1819- 

tcuauor    iHiq- 

Peru    i8ji. 

Loliv  ia    1 62$- 

I'araj.ay    181 1- 

Argcn.ir.e 1810- 

Cruguay    18^5- 

•Chile    8io- 

lluateniala    1823- 

Honduras    iH:}- 

Nicaragua     1823- 

San  Salvador    1823- 

Costa   Kica  i8;i- 

Brazil    .1889- 

Hayii    1804- 

San  Domingo    1844' 

Cuba    1903- 

Hawaii    1894- 

Manama 1 903- 


1905. 
1905. 
"90S- 
19U5- 
1905. 
1905. 
1905. 
1903- 
1905. 
'905- 
1905. 

'905- 
1905. 
■90S- 
190S- 
1905- 
90s- 
1905. 
1905. 
1905. 


.  E6 
.  86 
.  86 

■  94 

-  80 

•  94 

•  95 

-  80 

■  ?5 
.  82 

.   82 

.  82 

-  82 
.  84 
.  16 
.101 
.  61 

2 
.  II 


years, 
years, 
years, 
years, 
years, 
years. 
years, 
years, 
years, 
years, 
years, 
years, 
years, 
years, 
years, 
years, 
years, 
/ears, 
years, 
years. 


Of  these  46  republics  31  were  in  existence  in 
1905.  Taken  altogether,  history  shows  that 
these  nations  have  been  as  stable,  prosperous, 
influential  and  powerful  under  republican  forms 
of  government  as  under  monarchial  or  other 
form.  No  d>'nastics  can  compare  in  years  of 
existence  with  the  12  centuries  of  Venice,  the 
II  centuries  of  Andorra,  and  the  10  centuries 
of  San  Marino.  Few  can  show  longer  life  than 
the  republics  of  Israel,  Carthage,  Greece.  Rome, 
"Genoa,  Switzerland  and  the  Hanse  cities  of 
•Germany.  The  ancient  republics  of  Greece, 
Carthage,  Rome.  Lombardy,  Venice  and  Genoa 
-were  the  greatest  nations  of  their  times. 
In  art,  literature,  law,  commerce,  all  that  goes 
to  make  up  the  best  of  modern  civilization,  they 
led  the  world  for  more  than  a  thousand  years, 
and  left  a  heritage  of  good  for  all  mankind  com- 
ing after  them,  such  as  can  be  credited  to  no 
monarchy.  The  death  of  those  that  have  gone 
out  of  existence  was  not,  as  is  claimed  by  some, 
due  to  defects  peculiar  to  the  republican  form 
of  government.  It  canle  about  naturally  from 
the  condition  of  things  in  the  civilization  of  the 
earlier  centuries.  ^Ien  were  warlike  in  those 
<lays,  unrestrainedly  contentious  and  regardless 
of  the  rights  of  others ;  public  and  private  affairs 
were  turbulent;  class  distinctions  were  sharply 
defined.  Under  such  conditions  all  governments 
were,  for  the  most  part,  short  lived.  Monarchies 
and  oligarchies  suffered  as  well  as  others.  One 
after  another  they  rose  and  disappeared,  and 
none  of  them,  until  comparatively  recent  cen- 
turies, endured  as  long  as  the  republics  that 
were  contemporary  with  them  or  that  succeeded. 
The  older  republics  deteriorated  in  public  spirit 
toward  the  end;  they  were  torn  by  internal  dis- 
sensions ;  they  became  the  prey  of  extravagance, 
<lissolution  and  idle  wealth  within  their  borders, 
while  jealous  neighbors  constantly  sought  to 
plunder  and  destroy  or  subjugate  them.  But 
these  were  dominant  evils  of  the  day  in  all  lands 
and  it  stands  to  the  credit  of  reoublican  institu- 
tions that,  despite  disintegrating  forces  con- 
stantly at  work,  they  existed  long  and  splendidly. 
In  modem  times  the  story  has  been  much  the 
same.  Only  Great  Britain,  Germany,  France, 
Italy.  Austria,  Denmark  and  two  or  three 
smaller  monarchies  can  show  results  comparable 
with  contemporary  republics,  and  in  those  coun- 
tries constitutions  have  given  the  people  almost 
as  much  voice  in  public  affairs  as  in  a  republic 
"Even  in  South  America  and  Central  America 
where  government  is  still  more  or  less  chaotic 
and  uncertain,  the  republics  are  in  everv  way  an 
improvement  upon   the  despotic  nile  of   Spain 


that  they  succeeded.  The  first  French  repimlic 
was  undisguised  anarchy ;  the  second  was  merely 
in  comparison,  a  temporary  flurry,  but  the  third 
suffered  in  no  wise  with  the  most  brilliant 
decades  of  the  French  kingdom  or  empire.  The 
United  States  of  America,  under  republican 
form  of  government,  in  all  that  goes  to  make  up 
a  great  nation,  has  advanced  to  the  forefront 
of  world  powers.  Brazil  has  been  as  well  gov- 
erned in  the  decade  and  a  half  of  its  republican 
existence  as  it  was  even  under  the^  last  Dom 
Pedro,  most  beneficent  and  most  democratic  of 
monarchs.  The  lesson  to  be  drawn  from  the  his- 
tory of  these  republics  from  that  of  Israel  to 
those  of  Cuba  and  Panama  is  that  men  are 
able  to  govern  themselves  well.  The  dangers 
and  the  evils  that  may  threaten  tiie  republic  have 
always  been  and  are  now  the  dangers  and  the 
evils  inherent  to  the  period,  and  threatening  to 
any  government,  republican  or  otherwise.  The 
elasticity  of  republicanism,  permitting  of  easier 
adaptation  to  changing  conditions  and  readier 
conformity  to  the  needs  of  the  people,  gives  it 
an  advantage  over  the  more  rigid  monarchy. 
That  the  general  trend  of  tlie  19th  centur>-  was 
toward  republicanism  cannot  be  questioned. 
Nearly  half  the  republics  that  history  tells  of 
were  started  then  and  all  of  them  are  now  in 
existence.  The  republican  drift  has  been  felt  in 
other  countries,  as  Spain,  Portugal  and  Italy, 
for  example,  although  it  has  there  been  over- 
come by  hereditary  authority.  At  the  begin- 
ning of  the  20th  century  more  than  one-half  of 
the  territory  that  is  included  in  the  civilized 
world  belonged  to  republics  and  fully  one-third 
of  the  population  in  all  the  civilized  countries 
lived   under   republican   rule. 

Repu'diation,  originally  an  American 
term,  now  used  in  all  English-speaking  coun- 
tries, signifying  the  refusal  of  a  national  or 
state  government  to  pay  real  or  aljeged  pe- 
cuniary obligations.  Nearly  all  leading  coun- 
tries have,  at  some  time  in  their  history,  repu- 
diated indebtedness.  England  has  never  repaid 
money  borrowed  for  public  uses  from  a  Floren- 
tine merchant  by  one  of  the  Edwards,  and 
prominent  London  bankers  were  ruined  when 
Charles  II.  confiscated  their  funds  depos- 
ited in  the  royal  exchequer.  France  re- 
deemed the  paper  money  called  assignats  at  one 
thirtieth  of  its  value.  The  United  States  failed 
to  redeem  the  Continental  currency.  In  the 
disastrous  financial  period  of  1840  aiid  several 
subsequent  years,  the  States  of  Illinois,  In- 
diana, Pennsylvania,  Maryland,  Mississippi, 
Michigan  and  Louisiana  suspended  payment  of 
interest  on  their  debts  incurred  in  promoting 
public  improvements,  but  all  of  them,  except 
Michigan,  Mississippi,  and  Louisiana,  eventually 
fulfilled  their  obligations  as  to  the  capital  of  the 
debt.  Governor  McNut  of  Mississippi  advocited 
"repudiating  the  sale  of  certain  of  the  State 
bonds,"  on  account  of  alleged  fraud  and  ille- 
gality in  the  issue,  and  this  was  the  origin  of 
the  term  "repudiation*  as  applied  to  that  course 
on  the  part  of  a  State.  The  legislature  of  Mis- 
sissippi refused  fo  accept  the  governor's  sug- 
gestion, but  while  the  bonds  were  not  formally 
repudiated,  they  were  not  redeemed.  Michigan 
provided  for  the  repaytnent  of  money  actually 
received,  repudiating  obligations  shown  to  have 
been    issued    without   a    fair   equivalent,    even 
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although  in  the  hands  of  innocent  parties.  Louis- 
iana paid  her  creditors  in  depreciated  State 
bonds.  Minnesota  refused  to  honor  certain 
railroad  bonds  guaranteed  by  the  State,  in  1858, 
claiming  that  the  railroads  had  failed  to  comply 
with  the  conditions  on  which  the  guarantee  was 
given.  The  question  of  paying  this  indebtedness 
was  agitated  for  many  years,  and  finally  in 
1880  Minnesota  compromised  by  agreeing  to  pay 
50  cents  on  the  dollar. 

After  the  Civil  War  the  Southern  States 
fell  under  the  rul«  of  unscrupulous  white  men 
known  as  "carpet-baggers,"  intruders  from  the 
North  who  took  advantage  of  the  prostrate  con- 
dition of  the  Southern  whites  to  obtain  control 
of  the  State  governments  with  the  aid  of  igno- 
rant negroes.  In  some  instances,  also,  white 
natives  of  the  South  shared  in  the  carnival  of 
plunder  and  oppression.  Obligations  were  is- 
sued for  which  no  reasonable  equivalent  ever 
reached  the  State  treasuries,  and  the  impover- 
ished communities,  when  the  native  whites  ob- 
tained supremacy  again,  found  themselves  deeply 
in  debt.  Georgia,  Virginia,  North  Carolina, 
South  Carolina,  Florida,  Alabama,  Mississippi, 
Louisiana,  Arkansas,  and  Tennessee,  either 
scaled  their  debts  to  a  figure  which  represented 
value  received,  or  refused  to  pay  obligations  al- 
leged to  be  tainted  with  injustice  and  corruption. 
Under  the  nth  Amendment  to  the  National 
Constitution  States  cannot  be  sued  by  individ- 
uals, and  creditors  are  therefore  powerless  to 
attempt  collection  in  the  courts.  The  repudiated 
obligations  of  the  Southern  States  are  mostly 
locked  up  in  Northern  safes,  being  held  by 
persons  who  hope  that  at  some  period  m  the 
future  the  States  in  question  may  follow  the 
example  of  Minnesota,  and  decide,  notwithstand- 
ing alleged  fraud  and  illegality,  to  redeem  the 
promises  to  which  the  State  seal  is  affixed. 

Spanish-American  republics,  with  some  hon- 
orable exceptions,  have  persistently  ignored  their 
financial  obligations.  An  attempt  by  France, 
England,  and  Spain,  to  collect  debts  due  by 
Mexico,  was  the  cause,  or  more  correctly  the 
excuse,  for  the  ill-fated  effort  to  establish  an 
empire  in  Mexico,  with  Maximilian  on  the 
throne.  Since  the  growth  of  Mexico  in  pros- 
perity and  position  among  the  nations,  under 
the  beneficent  despotism  of  Diaz,  the  Mexican 
government  has  voluntarily  taken  steps  to  meet 
its  financial  obligations.  Venezuela's  indiffer- 
ence to  foreign  claims  led  to  the  blockade  of 
Venezuelan  ports  in  1902-3  by  Germany,  Great 
Britain,  and  Italy,  and  The  Hague  Tribunal 
decided  in  February  1904  that  the  nations  who 
took  part  in  these  warlike  proceedings  were 
entitled  to  preferential  treatment  in  the  settle- 
ment which  Venezuela  had  agreed  to  make  with 
all  her  creditors.  This  decision  caused  much 
dissatisfaction  on  the  part  of  the  United  States 
government,  as  it  was  apprehended  that  it  would 
encourage  the  collection  of  debts  by  European 
powers  from  the  weaker  American  republics  by 
violent  methods. 

Repulsion,  in  physics,  the  force  which 
compels  certain  bodies  or  their  particles  to  re- 
cede from  each  other.  No  repulsion  exists  be- 
tween bodies  at  sensible  distances,  except  when 
they  are  in  certain  electric  or  magnetic  states, 
in  which  case  the  repulsions  between  them  are 
in  the  inverse  ratio  of  the  square  of  the  distance. 
At  insensible  distances,  some  influence  keeps  the 


particles  of  a  body  from  being  in  absolute  con- 
tact, whence  results  the  phenomenon  of  elas- 
ticity. The  motions  produced  by  heat  are  also 
a  cause  of  strong  molecular  repulsion.  The 
molecules  of  gases  are  always  in  a  state  of  mu- 
tual repulsion. 

Reputed  Ownership,  in  law,  is  a  phrase 
used  of  one  who  has  to  all  appearances  the  right 
and  actual  possession  of  property.  "The  false 
credit  raised  by  a  person  exercising  all  the  rights 
of  ownership  over  a  subject  not  his  own  has 
led  to  the  adoption  of  the  rule  that  the  creditors 
of  the  reputed  owner  may  take  the  subject  as  if 
it  were  his  own."    See  Bankruptcy. 

Requena,  ra-ka'na,  Spain,  town  in  the 
province  of  Valencia,  40  miles  west  of  Valencia. 
The  remains  of  the  tower  of  the  ancient  church 
of  San  Salvador;  the  castle  towering  above  Las 
Cabrillas  (a  prominent  summit),  and  the  ruins 
of  walls  which  formerly  surrounded  the  city, 
are  the  chief  points  of  architectural  interest. 
The  chief  industry  consists  in  the  culture  of 
silk,  saffron,  grain,  fruit,  and  wine.    Pop.  14,Sool 

Reredos,  rer'dos,  in  church  architecture, 
usually  the  screen  back  of  the  altar,  which  is 
adorned  with  sculptured  work  comprising  the 
tabernacle,  niches,  statuary,  and  the  like;  in 
some  great  cathedrals,  for  example,  in  England, 
the  cathedrals  of  Durham,  Winchester,  and  St. 
Albans,  the  reredos  is  a  mass  of  most  elaborate 
carving  which  reaches  nearly  to  the  g^raining. 

Res  Judicata,  rez  joo-di-ka'ta,  a  law  term 
meaning  that  the  subject  matter  of  an  action  has 
been  already  decided  by  a  court  of  competent 
jurisdiction.  A  matter  so  decided  cannot  again 
be  made  a  ground  of  action  between  the  same 
parties. 

Resaca,  ra-sa-ka.  Battle  of.  While  the 
armies  of  Gens.  Thomas  and  Schofield  were 
threatening  an  advance  from  the  north  on  Dal- 
ton,  Ga.  (q.v.).  Gen.  Sherman  ordered  Gen. 
McPherson,  commanding  the  Army  of  the 
Tennessee,  to  move  southward  through  Snake 
Creek  Gap  and  interpose  between  Dalton  and 
Resaca.  McPherson  moved  from  Gordon's 
Springs  8  May  1864,  his  advance  bivouacked 
that  night  in  the  Gap  and  next  morning  pushed 
through  it,  defeated  a  brigade  of  Confederate 
cavalry  at  the  eastern  end  of  it,  and  approached 
to  within  a  mile  of  Resaca,  on  the  Oostanaula, 
where  he  found  the  enemy  in  position  too  strons 
to  be  attacked ;  and  being  unable  to  find  a  good 
road  by  which  he  could  quickly  reach  the  rail- 
road, north  of  Resaca,  and  fearing  an  attack 
upon  his  own  left  flank,  he  prudently  withdrew, 
after  some  severe  skirmishing,  and  took  a 
strong  position  near  the  east  end  of  Snake 
Creek  Gap.  Sherman  now  resolved  to  transfer 
the  greater  part  of  his  army  to  join  McPherson. 
Howard's  Fourth  corps  and  a  small  force  of 
cavalry  were  to  demonstrate  on  Buzzard  Roost 
Gap  and  occupy  Confederate  attention  north  of 
Dalton.  On  the  loth  Hooker's  Twentieth  corps 
moved  through  Snake  Creek  Gap  and  joined 
McPherson.  Palmer's  Fourteenth  corps  and 
Schofield's  Twenty-third  corps  followed,  and 
on  the  1 2th  the  whole  army,  except  Howard's 
corps  and  the  cavalry  with  it,  was  through  the 
Gap.  On  the  morning  of  the  13th  McPherson, 
preceded  by  Gen.  Kilpatrick's  cavalry,  led  the 
advance  on  the  direct  road  to  Resaca.  Thomas, 
with  the  coros  of  Palmer  and  Hooker,  was  ta 
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move  on  McPherson's  left,  and  Schofield  on  the 
left  of  Thomas.  The  country  was  covered  by 
dense  forest,  and  the  movement  of  troops  was 
difficult.  Kilpatrick  drove  the  Confederate  cav- 
alry to  within  two  miles  of  Resaca,  and  was 
wounded,  and  his  cavalry  wheeled  out  of  the 
road,  allowing  McPherson  to  pass,  who,  en- 
countering the  Confederate  pickets  near  Resaca, 
drove  them  in  and  occupied  a  range  of  bald 
hills,  his  right  on  the  Oostanaula,  about  two 
miles  below  the  railroad  bridge,  and  his  left 
abreast  the  town.  Thomas  came  up  on  Mc- 
Pherson's left  and  faced  Camp  Creek.  Scho- 
field worked  his  way  through  dense_  forest  and 
came  up  on  the  left  of  Thomas,  but  it  was  noon 
of  the  14th  when  these  movements  were  com- 
pleted, at  which  time  Howard's  Fourth  corps, 
following  Johnston  from  Dalton,  had  reached 
a  position  about  a  mile  north  of  Schofield's  left. 
Johnston  abandoned  Dalton  about  midnight  of 
the  I2th,  and  during  the  13th  formed  his  army 
covering  Resaca,  Polk's  and  Hardee's  corps  west 
of  the  place,  facing  west  and  covering  the 
railroad  bridge  and  a  trestle  bridge  Polk 
rested  his  left  on  the  Oostanaula,  and  Hood's 
corps,  on  the  right  of  Hardee's,  extended  across 
the  railroad  to  the  Connesauga,  facing  to  the 
northeast.  Wheeler's  cavalry  was  on  the  right, 
and  Jackson's  cavalry,  on  the  left,  guarded  the 
Oostanaula  from  Resaca  to  Rome.  There  had 
been  severe  skirmishing  on  the  afternoon  of  the 
13th  between  the  troops  of  McPherson  and 
Polk,  and  it  was  renewed  on  the  morning  of 
the  14th,  and  in  the  afternoon  McPherson  car- 
ried a  bridge  on  Camp  Creek,  crossed  it,  and 
secured  a  commanding^  position  very  close  to 
Polk's  main  line  and  intrenched-  Confederate 
efforts  to  retake  the  position  were  repulsed. 
Farther  to  the  left  Palmer's  Fourteenth  and 
Schofield's  Twenty-third  corps  became  severely 
engaged  with  Hardee  on  Camp  Creek,  parts  of 
Schofield's  corps  were  repulsed  with  great  loss, 
another  part  succeeded  m  making  a  lodgment 
beyond  the  creek.  Two  divisions  of  Howard's 
corps,  coming  in  from  the  north,  were  sent  to 
Schofield's  support,  leaving  Stanley's  division 
in  echelon  to  the  left.  Hooker's  corps  was  sent 
to  the  left.  Johnston  had  noted  the  exposed 
position  of  Sherman's  left  and  ordered  Hood, 
with  the  divisions  of  Stewart  and  Stevenson,  to 
attack  and  turn  it.  Late  in  the  afternoon  Hood 
attacked  Stanley,  outflanked  him,  and  was 
driving  him  back  when  the  advance  of  Hooker's 
corps,  Williams'  division,  came  up,  repulsed  Hood 
and  drove  him  back  to  his  intrenchments. 
Skirmishing  was  resumed  along  the  entire  line 
on  the  morning  of  the  isth,  and  Sherman  or- 
dered an  advance  of  Hooker  on  the  left,  and  the 
two  divisions  of  the  Twenty-third  corps  were 
withdrawn  from  the  centre  and  marched  to  the 
extreme  left  in  support.  It  was  after  noon 
when  Hooker  advanced,  Butterfield's  and 
Geary's  divisions  on  the  right  and  centre,  and 
Williams'  on  the  left.  Hood,  with  the  divisions 
of_  Stevenson  and  Stewart,  supported  by  three 
brigades  from  Polk's  and  Hardee's  corps,  made 
a  simultaneous  advance  from  his  works.  Stev- 
enson on  his  left  was  struck  first  by  Butterfield 
and  then  by  Geary,  before  he  had  gone  far 
from  his  works,  and  after  a  severe  fight  was 
driven  back  to  them,  leaving  a  four-gun  battery 
in  advance  of  his  line,  which  remained  between 
the  two  lines  until  night,  when  it  was  secured 


by  a  detachment  of  Geary's  division.  On 
Hood's  right  Stewart's  division  swung  to  the 
left,  drove  Williams'  skirmishers  from  the  rail- 
road and,  crossing,  assaulted  Williams'  main 
line  most  vigorously,  but  was  bloodily  repulsed 
and  fell  back  to  its  intrenchments.  A  part  of 
Schofield's  corps  on  Hooker's  left  took  part  in 
this  engagement.  Hooker's  loss  was  over  1,600. 
On  the  14th  Sherman  had  ordered  a  pontoon- 
bridge  to  be  thrown  across  the  Oostanaula  at 
Lay's  Ferry,  in  the  direction  of  Calhoun,  and 
Sweeny's  division  of  the  Sixteenth  corps  was 
ordered  to  cross  it  and  threaten  Calhoun. 
Sweeny  crossed  one  brigade,  drove  some  Con- 
federate cavalry  from  the  opposite  bank,  then 
hearing  that  the  Confederates  were  crossing 
above  him,  he  withdrew  the_  brigade  and  retired 
his  entire  division  half  a  mile  to  a  less  exposed 
position.  On  the  morning  of  the  isth  he  moved 
back  to  the  river  and  crossed  it,  laid  a  pontoon- 
bridge,  and  constructed  works.  Here  he  was 
fiercely  attacked  by  Walker's  Confederate  divi- 
sion, which  was  repulsed.  The  presence  of  a 
part  of  Sherman's  army  east  of  the  Oostanaula 
determined  Johnston  to  retreat,  and  that  night 
he  abandoned  Resaca  and  marched  for  Calhoun. 
Sherman  occupied  Resaca  on  the  morning  of 
the  i6th  and  started  in  pursuit.  The  Union  loss 
at  Resaca  was  about  600  killed  and  2.147 
wounded.  The  Confederate  loss  was  about  300 
killed,  1.500  wounded,  and  1,000  missing.  Con- 
sult: 'Official  Records,>  Vol.  XXXVHI.;  Cox, 
'Atlanta' ;  Van  Home,  'History  of  the  Army 
of  the  Cumberland.'  Vol.  H. ;  Sherman,  'Per- 
sonal Memoirs,'  Vol.  U.;  The  Century  Com- 
pany's 'Battles  and  Leaders  of  the  Civil  War,' 
Vol.  IV.;  Johnston,  'Narrativ.;  of  Military 
Operations.'  £.  A.  Carman. 

Pesaca  de  la  Palma,  ra-sa'ka  da  la  pal'ma. 
Texas,  a  ravine  in  Cameron  County;  four  miles 
north  of  Brownsville.  On  9.  May  1846,  an  en- 
gagement took  place  here  between  2,300  Ameri- 
cans under  General  Taylor,  and  5,000  Mexicans 
under  General  Arista.  The  Americans  were 
victorious;  their  loss  was  39  killed  and  83 
wounded.  The  Mexican  loss  was  200  killed,  228 
wounded,  and  100' missing.  Consult:  Howard, 
'Life  of  General  Taylor' ;  Bancroft,  'History  of 
Mexico.' 

Re'script,  the  term  applied  in  Roman  law 
to  the  answers  of  popes  and  emperors  to  ques- 
tions in  jurisprudence  propounded  to  them  offi- 
cially. The  rescripts  of  the  Roman  emperors 
constitute  one  of  the  authoritative  sources  of  the 
civil  law.  These  were  usually  addressed  to  the 
provincial  magistrates,  to  corporations,  or  even 
to  individuals.  The  rescripts  of  Justinian  ad- 
mitted into  the  code  have  acquired  great  au- 
thority. The  rescripts  of  the  popes  concern 
principally  theological  matters. 

Rescue,  or  Schrader's  Brome  Grass.    See 

Grasses  in  the  United  States. 

Resection,  in  surgery,  the  operation  of 
cutting  out  the  diseased  bone  of  a  joint.  It 
frequently  obviates  the  necessity  of  amputating 
the  whole  limb,  and  by  the  removal  of  the  dead 
parts  leaves  the  patient  a  limb  which,  though 
shortened,  is  in  the  majority  of  cases  better 
than  an  artificial  one.  Resection,  which  is  one 
of  the  triumphs  of  modern  surgery,  became  a 
recognized  form  of  surgical  operation  in  185a 
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Reservation  of  the  Eucharist,  the  keeping 
cf  the  sacramental  species  against  emergent  os- 
casions,  as  the  communion  of  the  sick  in  their 
homes,  for  the  Mass  of  the  Fresanctified  on  Good 
Friday,  for  the  rite  called  Benediction  of  the 
Blessed  Sacrament,  and  for  perpetual  adoration. 
Mention  is  made  in  authors  of  the  times  imme- 
diately following  the  apostolic  age,  of  the  cus- 
tom of  bishops  sending  to  one  another  the 
Eucharist  in  token  of  Christian  union  and  fra- 
ternity. St.  Ambrose  (4th  c.)  tells  of  the  Eu- 
charist being  carried  by  lay  persons ;  in  the  Mid- 
dle Ages  this  custom  was  still  in  vogue.  Thomas 
a  Becket  carried  the  Eucharist  with  him  when 
he  went  to  meet  Henry  II.  and  Saint  Louis 
carried  the  sacred  species  with  him  on  his  cru- 
sade. The  sacred  host  is  now  customarily  re- 
served in  all  Catholic  churches  whether  of  Latin 
or  Oriental  rite,  being  kept  usually  in  the  taber- 
nacle of  the  high  altar  in  the  Latin  Church,  and 
in  Greek  churches  in  a  special  receptacle,  arto- 
phorion,  behind  the  altar:  whenever  it  is  re- 
served, a  lamp  is  kept  ever  burning  before  it. 

Reservation,  Mental,  in  moral  theology 
and  ethics,  the  withholding  from  speech  words 
that  are  necessary  to  convey  the  sense  in  which 
the  speaker  wishes  his  interlocutor  to  take  his 
words:  in  general.  Mental  Reservation  is  the 
using  of  words  in  a  sense  other  than  that  which 
is  obvious  and  which  the  speaker  knows  they  are 
likely  to  convey :  this  is  commonly  called  equivo- 
cation. Is  Mental  Reservation  or  equivocation 
ever  lawful?  The  obligation  to  speak  truth  is 
acknowledged  by  all  moralists.  Catholic  and 
Protestant  alike;  all  theologians  agree  in  the 
cardinal  doctrine  that  it  is  never  lawful  to  lie. 
But,  mental  reservation  or  equivocation  has  the 
same  effect  as  lying :  can  resort,  then,  be  made  to 
equivocation  without  sin?  "Almost  all  authors,' 
answers  John  Henry  Newman  {Apologia,  Ap- 
pend.), ''Catholic  and  Frotestant,  admit  that 
■when  a  just  cause  is  present,  there  is  some  kind 
or  other  of  verbal  misleading,  which  is  not  sin.* 
The  Catholic  casuist  is  bound  by  authoritative 
decisions  of  the  Roman  See  to  hold  that  equivo- 
cations and  mental  reservations  that  cannot  be 
perceived  by  the  hearer  are  forbidden  by  the 
law 'of  God:  but  nearly  all  Catholic  moralists 
teach  that  sometimes  a  mental  reservation  is 
lawful,  which  may  be,  though  very  likely  will 
not  be,  understood  from  the  circumstances:  on 
this  ground  a  priest  may  deny  that  he  knows  of 
a  crime  which  he  has  learnt  through  sacramental 
confession,  Newman  mentions  various  modes 
of  verbal  misleading  which  have  received  the 
sanction  of  moralists :  one  is  the  straightforward 
way  of  saying  the  thing  that  is  not,  as  when  one 
gives  false  direction  to  one  who  intends  murder ; 
authors  hold  that  veracity  is  a  kind  of  justice, 
and  therefore  when  we  have  no  duty  of  justice 
to  tell  truth  to  another,  it  is  no  sin  not  to  do  so. 
Another  defense  of  certain  untruths  resorted  to 
for  just  cause  is,  that  veracity  is  for  the  sake  of 
society,  and,  if  in  no  case  we  might  lawfully 
mislead  others,  we  should  actually  be  doing  so- 
ciety great  harm.  On  the  other  hand,  certain 
strict  moralists  hold  that  all  equivocations  are 
in  their  nature  lies,  and  therefore  under  no  cir- 
cumstances may  we  without  sin  equivocate.  And 
then  there  is  the  rough-and-ready  way  of  deal- 
ing with  lies,  namely,  that  of  admitting  that  on 
a  great  or  cruel  occasion  a  man  cannot  help 
tellmg  a  lie,  and  he  would  not  be  a  man  did  he 


not  tell  it.  "This  view  cannot  fbr  a  moment  bi 
defended,*  Newman  remarks,  *but,  I  suppose^ 
it  is  very  common.* 

Reservation,  Papal,  of  Benefices,  the  tak- 
ing of  the  bestowal  of  certain  church  benefices 
and  dignities  out  of  the  hands  of  the  local 
church  rulers  and  the  attribution  to  the  Roman 
Pontiff  of  the  right  to  confer  the  same;  or, 
what  amounts  to  the  same  thing,  the  requiring 
of  bishops,  chapters  and  other  persons  or  eccle- 
siastical bodies  possessing  the  right  of  conferring 
benefices,  that  in  case  of  vacancies  they  should 
bestow  such  benefices  on  persons  nominated  by 
the  Pope.  One  reason  alleged  in  favor  of  this 
practice  was  that  thus  the  several  national 
churches  were  linked  more  closely  by  personal 
ties  of  gratitude  and  affection  to  the  central 
see,  and  through  it  to  each  other;  another  was 
that  thus  the  Supreme  Pontiff  was  provided  with 
the  means  of  rewarding  those  who  had  labored 
meritoriously  in  the  cause  of  the  Holy  See  and 
the  Church  Catholic. 

Reservations,  Indian.  When  the  settlers 
from  Europe  came  to  realize  that  the  Indians 
had  human  rights,  and  ought  not  to  be  enslaved 
or  exterminated,  the  rule  was  generally  adopted 
of  confining  the  tribes  to  reservations,  both  for 
their  own  protection  from  unprincipled  whites, 
and  for  the  security  of  the  white  population. 
New  York,  Massachusetts,  Connecticut,  Rhode 
Island  and  other  States  enforced  this  policy  in 
the  colonial  period  and  after  independence,  and 
the  United  States  government  has  carried  it  out 
from  an  early  date.  Southern  tribes  east  of  the 
Mississippi  were  removed  to  the  Indian  Terri- 
tory, designated  by  solemn  pledge  of  the  Na- 
tional government  as  a  permanent  home  for  their 
race,  and  there  some  of  the  tribes  have  achieved 
a  high  degree  of  civilization, 'and  gained  con- 
siderable wealth.  They  are  largely  intermar- 
ried with  whites,  and  to  some  extent  with 
negroes,  whom  they  formerly  held  as  slaves. 
Other  tribes,  chiefly  from  the  Southwest,  have 
been  gathered  into  the  Indian  Territory,  but 
large  Indian  reservations,  mainly  of  Sioux,  are 
still  maintained  in  the  Northwest,  and  altogether 
the  various  tribal  reservations  in  the  different 
States  and  Territories  number  about  18^.  The 
reservations  are  carefully  guarded  agamst  in- 
trusion by  unscrupulous  whites,  and  provision 
is  made  for  the  intellectual  and  physical  welfare 
of  the  Indians,  and  for  leading  them  to  adopt 
civilized  methods  of  self  support,  instead  of 
depending  on  the  chase,  which  now  offers  only 
the  most  precarious  returns,  or  on  government 
aid,  which,  however,  is  not  withdrawn  under  any 
circumstances  while  an  Indian  is  in  need  of  it. 
The  sale  of  intoxicating  liquor  to  Indians  is 
severely  punished  when  detected,  but  the  law  is 
frequently  evaded. 

Reserve,  in  military  affairs,  has  several 
significations.  In  battle  the  reserve  consists  of 
those  troops  not  in  action,  and  destined  to  sup- 
ply fresh  forces  as  they  are  needed,  to  support 
those  points  which  are  shaken,  and  to  be  ready 
to  act  at  decisive  moments.  Napoleon's  guards, 
and  his  disposition  of  them,  are  models.  They 
often  decided  the  victory  when  the  enemy  fejt 
sure  of  success.  The  reserve  of  ammunition  is 
the  supply  oi  warlike  stores  placed  close  to  the 
scene  of  action  to  allow  of  the  supply  actually 
in  the  field  being  speedily  replenished. 

The  term  reserves  is  also  applied  to  those 
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forces  which  are  liable  to  be  called  into  the 
field  on  great  emergencies,  for  the  purposes  of 
national  defense ;  which  have  received  a  military 
training  but  follow  the  ordinary  occupations  of 
civil  life,  and  do  not  form  part  of  the  standing 
army.  Such  reserves  now  form  a  part  of  all 
national  troops  organized  on  a  great  scale.  The 
militia  of  the  various  States  is  practically  a 
reserve  force  for  the  National  Government  in 
the  event  of  war. 

Reserved  Cases,  in  the  canon  law  of  the 
Roman  Catholic  Church,  certain  sins  the  power 
of  absolving  from  which  is  reserved  to  the  eccle- 
siastical superior  himself  —  the  pope,  the 
bishop,  the  ruler  of  a  monastery  or  other  re- 
ligious house.  The  "faculties*  conferred  reg- 
ularly on  priests  who  administer  the  sacrament 
of  Penance  do  not  extend  to  reserved  cases,  and 
the  penitent  must  sue  personally  or  through  an 
intermediary  for  absolution  by  the  pope,  bishop 
or  other  superior  to  whom  the  case  is  reserved. 
Bishops  have  the  right  to  limit  the  absolving 
power  of  those  who  under  them  have  cure  of 
souls,  but  in  the  United  States  this  right  is  sel- 
dom exercised,  and  the  "faculties"  accorded  in 
this  country  to  rectors  of  churches  and  other 
confcssarii  is  practically  as  large  as  that  pos- 
sessed by  the  ordinaries  themselves. 

Res'ervoir,  a  receptacle  for  storing  water 
for  any  purpose,  but  more  commonly  for  sup- 
plying cities  and  towns,  feeding  canals,  driving 
maclimery,  and  the  like.  The  construction  of  a 
reservoir  is  of  much  importance,  and  requires 
great  engineering  skill.  In  the  selection  of  a  site 
the  great  object  should  be  to  choose  a  position 
which  will  give  the  means  for  collecting  a  large 
supply  of  rainfall  with  as  little  recourse  as  pos- 
sible to  artificial  constructions.  An  advanta- 
geous site  would  be,  for  instance,  in  the  narrow 
gorge  of  a  valley  through  which  a  stream  passes, 
and  at  a  place  where  the  gorge  widens  out  on 
the  side  looking  toward  the  source  of  the  stream. 
Particular  care,  however,  is  necessary  to  dis- 
cover whether  the  position  chosen  communicates 
with  the  courses  of  underground  waters  or 
springs,  as  disastrous  results  have  frequently 
been  occasioned  by  ignoring  this.  As  a  general 
rule  the  best  and  safest  method  is  to  establish 
reservoirs  in  valleys  filled  in  with  clays  derived 
from  the  decomposition  of  the  primary  forma- 
tions, which  are  very  slightly  permeable.  The 
embankments  or  dams  may  be  constructed  either 
of  masonry  or  earth-work,  the  latter  being  gen- 
erally the  more  economical  method.  Where  the 
reservoir  requires  to  be  constructed  on  perfectly 
level  ground  the  excavation  should  be  calculated 
so  as  to  equal  the  embankment.  The  earth- 
work of  dams  should  be  as  much  as  possible  of 
material  —  such  as  a  mixture  of  clay  and  gravel 
—  which  would  resist  the  infiltration  of  the 
water;  but  as  it  is  impossible  always  to  obtain 
such  material  in  sufficient  quantities,  engineers 
have  recourse  to  a  device  which  consists  in  the 
construction  of  a  kind  of  wall  termed  a  puddle- 
wait,  formed  in  the  middle  of  the  embankment. 
This  wall  is  constructed  of  well-worked  clay, 
the  foundation  of  the  puddle  being  a  trench  dug 
down  to  impervious  rock  or  clay,  and  its  breadth 
should  be  on  an  average  about  one  third  the 
height  of  the  embankment.  The  inside  slope  of 
the  embankment  is  usually  I  perpendicular  to  3 
horizontal,  sometimes  it  is  steeper;  the  outside 
slope  is   I   perpendicular  to  2  horizontal;  and 


the  height  above  the  surface  of  the  water  is  4 
to  7  feet.  The  earth-work  ought  to  be  con- 
structed of  thin  layers,  carefully  rammed  so  as 
to  secure  their  equal  settlement;  the  inner  face 
requires  to  be  protected  by  stones  in  order  to 
resist  the  action  of  the  water.  The  waste-weir, 
to  admit  of  the  surplus  water  flowing  over, 
should  be  from  4  to  6  feet  below  the  surface 
line  of  the  embankment,  built  of  strong  mason- 
work,  and  of  a  width  such  that  with  a  flow 
of  2  feet  over  the  crown  it  should  be  able 
to  discharge  all  the  water  brought  down  by 
the  severest  floods  ever  known  to  fall  upon  the 
basjn  supplying  the  reservoir.  Many  of  the 
accidents  that  have  occurred  were  due  to  defi- 
ciencies in  the  waste-weirs.  In  the  reservoirs 
of  which  the  dams  are  built  of  masonry  there 
is  no  necessity  for  a  waste-weir,  as  then  the 
water  may  be  allowed  to  overflow  the  wall, 
there  being  no  fear  of  its  endangering  the  work. 
The  outlet  at  the  bottom,  by  which  the  water 
to  be  used  is  drawn  off  from  the  reservoir,  may 
consist  either  of  a  tunnel,  culvert,  or  iron  pipes 
provided  with  suitable  sluices,  and  these  should 
be  so  constructed  that  access  may  be  had  to 
them  even  when  the  reservoir  is  full. 

The  true  principles  for  the  proportioning  of 
masonry  dams  were  not  thoroughly  investigated 
until  about  the  middle  of  the  19th  century  and 
subsequently.  This  was  first  done  by  French 
engineers,  and  many  such  dams  have  since  been 
constructed  in  France,  Algeria,  the  United 
States,  etc  The  highest  of  all  such  dams  is  that 
of  the  New  Croton  reservoir.  New  York,  its 
height  being  248  feet:  thickness  at  bottom.  185 
feet ;  at  top,  16.  The  first  great  masonry  dam 
built  in  France  on  the  newer  principle  was  that 
of  Furens  (1860-5);  height,  184  feet;  thickness 
at  bottom,  162;  at  top,  11.  The  San  Mateo 
reservoir  dam  near  San  Francisco,  is  170  feet 
high;  thickness  at  bottom,  176;  at  top,  20.  The 
Periyar  dam,  India  (1890-5),  has  a  height  of  173 
feet;  bottom  thickness,  139;  top,  12.  In  the 
famous  reservoir  of  Alicante,  Spain,  executed 
1579-94,  the  wall  is  67  feet  thick  at  the  top,  112 
feet  at  the  bottom,  and  the  height  141  feet.  In 
England  the  preference  is  generally  given  to 
earthen  dams.  Sometimes  natural  lakes  are 
used  as  resen-oirs,  instaiKes  of  which  are  Loch 
Katrine,  for  the  water  supply  of  Glasgow,  and 
Lake  Thirlmere,  in  Cumberland,  for  the  supply 
of  water  to  Manchester.  Distributing  reservoirs 
for  towns  are  generally  built  of  masonry,  but 
are  sometimes  of  iron.  They  ought  to  be  placed 
high  enough  to  command  the  highest  part  of  the 
town,  and  ought  to  be  capacious  enough  to  con- 
tain half  a  day's  supply,  their  chief  use  being  to 
store  the  surplus  water  during  the  night  Among 
notable  modern  storage  reservoirs  for  towns  are 
those  of  the  Vymwy,  for  supplying  Liverpool, 
containing  11,900  million  gallons;  Vehar  (10,800 
million  gallons),  for  Bombay;  San  Mateo  (31,- 
000  million  gallons),  for  San  Francisco;  and 
the  New  Croton  (32,000  million  gallons),  for 
New  York. 

Resht,  resht,  Persia,  capital  of  the  prov- 
ince of  Ghilan,  150  miles  northwest  of  Teheran, 
near  the  Caspian  Sea,  and  with  a  port  at  En- 
zeli.  On  the  highway  of  commerce  and  travel 
between  Europe  and  Persia,  its  geographical 
position  has  a  special  significance.  _  There  is  an 
extensive  manufacture  and  trade  in  silk.  Pop. 
about  40,000. 
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RESIDENCE  —  RESISTANCE 


Residence,  the  place  which  a  man  regards 
as  his  home,  even  although  he  may  be  absent 
from  it  for  long  periods  of  time.  In  the  United 
States  the  question  of  residence  is  of  the  great- 
est importance,  involving  citizenship,  the  right 
to  vote,  marital  relations,  questions  of  taxation, 
and  of  the  disposition  of  property  by  will  or 
inheritance.  It  has  therefore  frequently  engaged 
the  attention  of  the  courts,  and  the  decisions 
have  not  been  uniform.  As  a  rule  a  man  is  as- 
sumed to  reside  where  his  family  have  their 
home,  provided  he  is  not  separated  from  them 
by  law,  and  provided  they  have  not  refused  to 
accompany  him  to  a  fitting  residence  elsewhere. 
When  a  man  has  a  summer  and  a  winter  home, 
the  question  of  residence  is  usually  determined 
by  his  personal  declaration,  and  his  payment  of 
personal  taxes  in  the  place  which  he  elects  to 
call  his  residence.  Courts  regard  with  suspi- 
cion and  disfavor  change  of  residence  for  the 
obvious  purpose  of  obtaining  a  divorce,  and 
New  York  courts  have  refused  in  several  in- 
stances to  recognize  divorces  granted  in  States 
to  which  citizens  of  New  York  had  removed  in 
order  to  take  advantage  of  liberal  divorce  laws. 
Altogether  the  question  of  residence  is  far  from 
being  governed  by  any  settled  decision,  but  hon- 
est intent  as  shown  by  a  frank  and  open  course 
of  conduct  is  usually^  respected  by  courts  of  law 
h)  passing  upon  the  issue.    See  also  House. 

Resin.     See  Rosm. 

Resin  Weed.     See  Compass  Pu^mt. 

Resistance,  Electrical,  that  property  of 
electrical  conductors  in  virtue  of  which  the 
passage  of  a  current  of  electricity  through  them 
is  necessarily  accompanied  by  the  dissipation  of 
a  part  of  the  energy  in  the  form  of  heat.  It 
is  manifested  not  only  in  a  linear  conductor  like 
a  wire,  but  also  in  solids  of  large  extent  in 
two  or  three  dimensions,  as  when  a  current 
passes  from  one  point  to  another  of  a  sheet  of 
metal,  or  of  a  mass  like  an  ingot  or  casting. 
It  is  chiefly  in  connection  with  wires,  however, 
that  electrical  resistance  is  of  practical  impor- 


tance. The  energy  of  the  moving  current  of 
water  is  gradually  dissipated  in  the  form  of 
frictional  heat,  and  the  energy  of  the  moving 
current  of  electricity  is  similarly  dissipated  on 
account  of  the  electrical  resistance  of  the  con- 
ductor through  which  it  is  passing.  The  unit 
in  terms  of  which  resistance  is  measured  is 
the  "ohm,"  which  may  be  taken  as  sensibly  equal 
to  the  resistance  of  a  column  of  mercury  106.3 
centimetres  long  and  one  millimetre  in  cross- 
section,  at  the  temperature  of  freezing  water. 
(For  a  more  exact  statement  on  this  point,  see 
UNITS.)  The  phenomena  of  electrical  resist- 
ance have  been  studied,  both  mathematically 
and  experimentally,  by  many  eminent  physicists ; 
but  the  most  important  contributions  to  our 
knowledge  are  due  to  Georg  Simon  Ohm  (for 
whom  the  "ohm*  was  named),  and  to  James 
Prescott  Joule.  Ohm  investigated  the  manner 
in  which  the  flow  of  electricity  thrpugh  a  con- 
ductor depends  upon  the  resistance  of  the  con- 
ductor, while  Joule  determined  the  law  that 
governs  the  dissipation  of  energy  from  a  con- 
ductor, in  the  form  of  heat.  In  the  following 
exposition  of  the  laws  of  Ohm  and  Joule,  it 
will  be  assumed  that  the  currents  in  the  con- 
ductors are  steady,  that  the  electro-motive  forces 
in  the  circuits  are  constant,  and  that  the  con- 
ductors are  stationary  (so  that  their  coefficients 
of  induction  remain  constant).  The  laws  may 
still  be  applied,  though  in  a  somewhat  more 
generalized  form,  to  conductors  in  which  these 
three  conditions  are  not  fulfilled;  but  for  the 
proper  understanding  of  the  phenomena  in  such 
cases,  it  is  necessary  to  refer  to  the  more  ad- 
vanced treatises  on  electricity. 

One  of  the  results  of  Ohm's  investigation 
was,  that  in  a  branched  circuit,  in  which  the 
resistances  of  the  two  branches  are  precisely 
equal,  the  current  divides  in  such  a  manner 
that  exactly  one  half  of  it  traverses  each  branch. 
By  taking  advantage  of  this  fact,  we  can  de- 
termine the  resistance  of  a  proposed  conductor 
in  the  following  manner:  Let  R,  in  Fig.  i,  be 
the  resistance  to  be  measured,  and  let  this  be 


—   - 


Fio.  I. 


tance,  and  it  is  only   in   this   aspect  that  the 
subject  will  be  here  considered. 

The  passage  of  a  current  of  electricity 
through  a  wire  or  rod  has  been  likened  to  the 
flow  of  a  current  of  water  through  a  pipe, 
the  water  corresponding  to  the  electricity,  and  the 
friction  between  the  water  and  the  pipe  to  the 
electrical  resistance  of  the  wire.  The  analogy 
is  not  perfect,  but  it  is  certainly  very  useful  in 
forming  a  good  conception  of  electrical  resis- 


f laced  in  one  of  the  branches  of  the  circuit, 
n  the  other  branch  of  the  circuit  is  a  standard 
column  of  mercury,  whose  cross-section  is  one 
square  millimetre,  and  whose  temperature  is 
that  of  freezing  water;  the  resistance  of  such  a 
column  being  (as  noted  above)  one  ohm  for 
(say)  each  106  centimetres  of  its  length.  The 
mercury  column  is  arranged  so  that  the  current 
enters  it  at  the  left  hand  end;  and  the  current 
is  led  away  from  the  mercury  column  again  by 
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means  of  the  movable  wire  P,  whose  point  of 
contact  with  the  mercury  can  be  shifted  to  the 
right  or  left,  at  will.  The  measurement  consists 
in  moving  the  point  P  until  the  two  galvano- 
meters A  and  B,  one  in  each  branch  of  the 
circuit,  show  that  the  currents  in  the  two 
branches  are  precisely  equal.  We  then  know 
that  the  resistances  in  the  two  branches  are 
also  equal.  In  preparing  the  engraving  it  has 
beeen  assumed  that  the  equality  has  been  ob- 
served to  subsist  when  that  part  of  the  mercury 
column  which  is  included  in  the  circuit  is  159 
centimetres  long,  and  therefore  has  a  resistance 
of  1.5  ohms.  If  the  galvanometers  and  con- 
necting wires  are  identical  in  both  branches,  it 
therefore  follows  that  the  resistance  of  the 
coil  R  is  also  1.5  ohms.  The  method  of  mea- 
suring resistances  here  described  is  presented  in 
order  to  illustrate  the  fundamental  idea  of 
electrical  resistance.  In  the  practical  measure- 
ment of  resistances  a  more  refined  method, 
presently  to  be  described,  is  employed. 

It  is  found  that  the  electrical  resistance  of 
a  linear  conductor  of  uniform  cross-section  is 
proportional  (i)  directly  to  the  length  of  the 
conductor,  (2)  inversely  to  the  area  of  its 
cross-section,  and  (3)  directly  to  a  certain 
numerical  factor  characteristic  of  each  material, 
and  which  is  called  the  "specific  resistance"  of 
the  material.  The  specific  resistance  of  a  given 
metal  varies  to  a  certain  extent  with  the  physi- 
cal condition  of  the  metal.  The  following  values 
are  for  annealed  specimens,  except  in  the  case 
of  lead  and  zinc,  where  pressed  'Or  extruded 
metal  is  understood;  and  the  resistance  of  mer- 
cury has  been  taken  as  unity  in  each  case.  The 
temperature  is  also  assumed  to  be  that  of  freez- 
ing water,  in  every  instance. 

SPECIFIC  RESISTANCES  OF  METALS. 

Mercury i.oooa 

Silver   0.0158 

Copper  0.0168 

Gold    0.0216 

.Aluminum   0.0306 

Zinc 0.0592 

Platinum   0.095a 

Iron o.ioaa 

Xickel 0.1310 

Lead   0.2063 

In  practice,  mercury  columns  are  not  used 
as  standards  of  resistance,  because  they  are 
not  convenient  to  manipulate.  The  mercury 
column  is  selected  as  defining  the  "ohm»  for  gen- 
eral purposes,  because  it  is  easy  to  obtain 
mercury  in  a  state  of  purity,  and  also  because 
all  questions  of  internal  stress  and  physical 
state  in  general  are  eliminated  by  the  use  of 
a  fluid  standard.  An  isolated  observer,  for  ex- 
ample, who  wishes  to  construct  a  resistance  of 
one  ohm  for  experimental  purposes,  can  do  so 
readily  enough  by  preparing  a  column  of  pure 
mercury  of  known  length  and  cross-section.  He 
can  then  compute  the  resistance  of  this  column, 
at  the  freezing  point  of  water,  and  in  this  way 
he  can  obtain  a  standard  of  considerable  ac- 
curacy. In  practical  work,  however,  it  is  cus- 
tomary to  employ,  as  standards  of  resistance, 
coils  of  wire  that  are  wound  upon  spools  or 
bobbins.  These  are  standardized  either  by  com- 
parison with  other  coils  whose  resistances  are 
known,  or  by  direct  comparison  with  a  mercury 
column  of  known  dimensions  and  assured  purity. 
A  bobbin  that  is  wound  with  wire  as  an  ordinary 


spool  is  wound  with  thread  possesses  a  con- 
siderable coeflicient  of  self-induction  if  the  length 
of  wire  is  at  all  great;  and  this  tends  to  impair 
its  efficiency  as  a  standard,  because  in  the 
practical  measurement  of  resistance  it  is  de- 
sirable to  have  the  self-induction  of  the  .standard 
as  small  as  possible.  Standard  resistance  coils 
are  therefore  wound  in  a  special  way,  with  the 
idea  of  reducing  the  self-induction  as  much  as 
possible.  One  half  of  the  wire  is  wound  about 
the  central  core  (or  spool)  in  one  direction,  and 
the  other  half  is  wound  in  the  other  direction ; 
so  that  if  an  iron  core  were  placed  in  the  axis 
of  the  spool,  and  a  current  were  sent  through 
coil,  the  magnetic  effect  upon  the  central  iron 
core  would  be  zero.  By  this  device,  the  self- 
induction  of  the  coil  may  be  rendered  neg- 
'.igible. 

The  resistance  of  a  conductor  varies  to  some 
extent  with  temperature;  and  while  the  magni- 
tude of  the  variation  differs  with  different  met- 
als, and  even  with  the  physical  state  of  any  one 
metal,  it  may  be  taken,  roughly,  as  increasing 
by  about  0.21  of  one  per  cent,  for  each  Fahren- 
heit degree  of  rise  of  temperature,  for  copper 
and  silver  and  several  of  the  other  pure  metals. 
The  resistance  of  liquid  mercury  increases  much 
more  slowly  with  temperature,  the  coefficient 
of  mercury  being  only  about  one  fifth  of  that 
stated  above.  The  resistance  of  carbon  dimin- 
ishes as  the  temperature  rises.  In  accurate  elec- 
trical work  it  is  evidently  essential,  in  view  of 
the  variation  of  resistance  with  temperature, 
either  to  keep  the  temperature  of  the  standard 
coils  constant,  or  to  ascertain  the  coefficient 
of  variation  of  resistance  with  temperature  with 
considerable  care,  so  that  a  suitable  correction 
may  be  applied  for  any  departure  of  the  tem- 
perature of  the  standard  coils  from  the  one 
temperature  at  which  their  resistances  are  ac- 
curately known.  In  practice  it  is  usual  to  de- 
termine the  temperature  coefficient  with  as  much 
accuracy  as  possible,  and  then  to  keep  the  tem- 
perature of  the  coil  as  near  as  practicable  to 
the  temperature  at  which  it  has  been  standard- 
ized, .^ny  error  in  the  determination  of  the 
temperature  coefficient  will  then  have  but  small 
effect  upon  the  calculated  resistance  of  the  stand- 
ard. Many  attempts  have  been  made  to  prepare 
alloys  which  shall  have  negligible  temperature 
coefficients;  and  while  no  alloy  has  been  found 
whose  electrical  resistance  is  absolutely  inde- 
pendent of  the  temperature,  several  have  been 
prepared  whose  temperature  coefficients  are 
quite  small.  German  silver  is  one  of  the  com- 
monest of  these  alloys,  the  composition  of  that 
which  is  used  in  the  preparation  of  resistance 
wire  being  (by  weight)  4  parts  of  copper,  2 
of  nickel,  and  I  of  zinc.  The  specific  re- 
sistance of  this  alloy  is  about  13  times  that 
of  copper,  and  its  temperature  coefficient  is 
only  about  0.022  of  one  per  cent,  per  degree 
Fahrenheit.  '"Platinum-silver,'  as  used  for 
electrical  resistance  standards,  is  composed  of 
two  parts  (by  weight)  of  platinum,  to  one  part 
of  silver.  It  has  a  specific  resistance  about  15 
times  as  great  as  that  of  copper,  and  its  tem- 
perature coefficient,  per  Fahrenheit  degree,  is 
only  about  0.017  of  one  per  cent  "Manganin* 
has  largely  come  into  favor  for  electrical  resist- 
ance standards  during  the  past  few  years,  the 
composition  recommended  by  the  Reichsanstalt 
being   (by  weight)  84  per  cent  of  copper,   12 
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?er  cent  of  manganese,  and  4  per  cent  of  nickel, 
ts  specific  resistance  is  about  20  times  that  of 
copper,  and  its  temperature  coefficient  is  only 
about  0.0013  of  one  per  cent,  per  Fahrenheit 
"degree,  at  ordinary  temperatures;  the  coefficient 
diminishing  as  the  temperature  rises,  until,  at 
.about  113°  F.,  the  coefficient  becomes  rigorously 
zero.  At  still  higher  temperatures,  the  coefficient 
•of  manganin  becomes  negative;  but  at  all  tem- 
peratures it  is  so  small  that  it  can  be  neglected 
for  all  purposes  save  those  in  which  the  highest 
-attainable  degree  of  accuracy  is  required. 

In  the  accurate  measurement  of  electrical 
-resistances,  the  device  known  as  "Wheatstone's 
"bridge*  is  employed.  Ohm's  jaw,  which  is  one 
of  the  most  fundamental  principles  jn  the  science 
of  electricity,  states  that  in  any  circuit  of  con- 
stant form,  in  which  a  constant  electrom&tive 
force  is  acting  and  a  uniform  current  is  flowing, 
ihe  current,  resistance  and  electromotive  force 
are  connected  by  a  simple  mathematical  relation, 
■which  may  be  expressed  in  the,  following  man- 
ner: Let  any  two  points  in  the  circuit  be  se- 
lected, and  let  R  be  the  resistance  included  be- 
tween these  points,  as  expressed  in  ohms.  Let 
£  be  the  electromotive  force  between  these  same 
points,  as  expressed  in  volts;  and  let  C  be  the 
•current  between  them,  in  amperes.     Then  the 

relation  in  question  is  C^'p,  or  E  =  CR. 

To  apply  this  principle  to  the  measurement  of 
resistances,  let  A  and  B.  in  Fig.  2,  be  the  two 


-points  selected,  and  let  the  circuit  be  divided 
at  these  points,  into  the  two  branches  AHB 
■and  AKB;  the  resistance  of  AH  being  P, 
while  that  of  HB  is  Q,  that  of  AK  is  S,  and 
that  of  KB  is  T.  The  points  H  and  K  are  to 
te  connected,  later,  by  means  of  a  conductor, 
HGK,  carrying  a  galvanometer,  G;  but  for  the 
■moment  the  conductor  HGK  is  assumed  to  be 
■non-existent.  Let  us  suppose  that  the  difference 
in  electromotive  force  between  A  and  B  is  E, 
■while  that  between  A  and  H  is  e.  Then  Ohm's 
law,  when  applied  to  the  branch  AHB  as  a 
■whole,  gives  £=Ci(P  +  Q)  ;  Ci  being  the  cur- 
■rent  flowing  through  the  branch  AHB.  Sim- 
ilarly, when  applied  to  the  section  extending 
■simply  from  ^  to  H,  Ohm's  law  gives  e  =  CiP. 
Eliminating  Ci  from  these  two  equations,  we 
■find  that  e,  the  electromotive  force  between  the 
two  points  A  and  H,  is  equal  to  EP/(P  +  Q). 
In  the  same  way  we  may  show  that  the  differ- 
•ence  of  electromotive  force  between  A  and  K 
in  the  branch  AKB  is  equal  to  ES/(S+T). 
If  the  electromotive  force  between  H  and  K 
is  zero,  then  these  two  expressions  are  equal, 
and  we  have  P/(P  +  Q)=S/(.S+ T).  which 
as  equivalent  to  Q/P  =  T/S,  or  to  PT  =  QS. 
If  H  and  K  are  connected  by  a  branch  con- 


ductor that  includes  a  delicate  galvanometer, 
G,  then  the  galvanometer  will  indicate  a  current 
except  when  the  electromotive  force  between 
H  and  K  is  zero;  that  is,  it  will  show  a  current 
whenever  the  relation  PT=QS  is  not  fulfilled. 
This  arrangement  of  branch  circuits,  with  a 
galvanometer  bridging  across  from  one  of  the 
branches  to  the  other,  constitutes  "Wheatstone's 
bridge."  Its  use  for  measuring  resistances  may 
be  illustrated  as  follows:  Let  Q  and  T  be  two 
known  resistances,  and  let  P  be  the  unknown 
resistance,  whose  value  is  to  be  determined. 
At  .S"  we  introduce  a  "resistance  box,*  which  is 
merely  a  box  containing  an  assortment  of  known 
resistances,  so  arranged  that  any  or  all  of  them 
can  be  conveniently  thrown  into  the  circuit  or 
out  of  it.  The  resistance  S  is  varied  by  trial 
until  the  galvanometer  G  ceases  to  show  a 
deflection;  and  when  this  condition  is  fulfilled, 
we  know  that  the  equation  PT^QS  holds  true. 
But  we  knew  Q  and  T  to  start  with,  and  we 
have  determined  S  by  trial;  so  that  we  know 
three  of  the  four  resistances  that  enter  the 
foregoing  equation,  and  we  can  therefore  cal- 
culate the  fourth.  Resistances  may  be  deter- 
mined, in  this  manner,  with  exceeding  accuracy. 
(Consult,  for  full  details,  W.  A.  Price,  'Treatise 
on  the  Measurement  of  Electrical  Resistance.') 

One  practical  application  of  Ohm's  law  re- 
lates to  the  arrangement  of  the  cells  of  a  battery, 
so  that  the  current  goes  through  all  of  the 
obtained  in  a  given  circuit,  by  the  use  of  a  fixed 
number  of  cells.  If  the  zinc  electrode  of  one 
cell  is  joined  to  the  carbon  ejectrode  of  another, 
a  compound  element  is  thereby  formed,  which 
has  twice  the  electromotive  force  of  a  single 
cell,  and  whose  internal  resistance  is  also  twice 
as  great  as  the  resistance  of  one  cell.  Similarly, 
if  n  cells  be  arranged  in  series,  so  that  the  carbon 
of  each  is  qDnnected  to  the  zinc  of  the  next,  and 
so  that  the  current  goes  through  all  of  the 
cells  consecutively,  the  electromotive  force  of 
the  battery  will  be  nE  (where  £  is  the  electro- 
motive force  of  one  cell),  and  the  resistance  of 
the  battery  will  be  nr  (where  r  is  the  resistance 
of  one  cell).  If  the  terminals  of  this  battery 
be  connected  by  means  of  a  wire  whose  resist- 
ance is  R,  the  total  resistance  of  the  circuit 
so  formed  will  be  i?  +  nr;  and  hence  the  cur- 
rent through  the  circuit  will  be  (in  accordance 
with  Ohm's  law) 

nE 

Current  = . 

R  +  nr 
If  R,  the  resistance  of  the  external  part  of  the 
circuit,  is  very  small,  it  is  evident  that  the  cur- 
rent will  not  be  very  different  from  E/r;  that 
is,  if  the  external  resistance  is  very  small,  the 
current  sent  through  it  by  the  battery  of  n 
cells  arranged  in  series,  will  not  be  greatly 
different  from  the  current  that  would  be  ob- 
tained by  the  use  of  a  single  cell.  But  if  R 
is  very  large,  so  that  nr  is  negligible  in  com- 
parison with  R,  then  the  current  through  the 
external  circuit  becomes  sensibly  equal  to  nE/R. 
which  is  approximately  n  times  as  great  as  the 
current  that  a  single  cell  would  send  through 
the  given  external_  circuit.  When  the  resistance 
of  the  external  circuit  is  great,  therefore,  the 
maximum  current  is  obtained  by  arranging  the 
cells  of  the  battery  in  "series,"  as  described 
abcve. 

If  the  n  cells  are  arranged  so  that  all  of 
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the  carbons  are  connected  together  to  form  one 
electrode,  and  all  the  zincs  are  connected  to- 
gether to  form  the  other  one,  then  the  electro- 
motive force  of  the  battery  is  the  same  as  that 
of  a  single  cell.  That  is,  it  is  r/n.  The  external 
internal  resistance  of  n  cells  arranged  in  this 
way,  however,  is  only  one  «th  of  the  resistance 
of  a  single  cell  That  is  it  is  r/n.  The  external 
resistance  being  R,  as  before,  the  total  resistance 
of  the  circuit  is  i?  +  r/n,  and  hence  the  current 
in  the  external  circuit  is 

£ 

Current  = . 

R  +r/n 
If  the  external  resistance,  R,  is  large,  then  r/n 
will  be  negligible,  and  the  current  becomes 
practically  E/R,  which  is  approximately  equal 
to  the  current  that  a  single  cell  would  send 
through  the  same  large  external  resistance,  R. 
On  the  other  hand,  if  the  external  resistance,  R, 
is  very  small,  R  may  be  negligible  with  respect 
to  r/n,  and  in  that  case  the  current  through  the 
external  resistance  becomes  nE/r,  which  is  sen- 
sibly n  times  as  great  as  the  current  that  a  single 
cell  of  the  battery  would  send  through  a  very 
small  external  resistance.  When  the  resistance 
of  the  external  circuit  is  very  small,  therefore, 
the  maximum  current  through  it  is  obtained  by 
arranging  the  cells  of  the  battery  "in  parallel"; 
—  that  is,  so  that  all  of  their  carbons  are  con- 
nected to  form  one  positive  electrode,  and  all 
their  zincs  are  connected  so  as  to  form  one 
negative  electrode.  In  general,  it  may  be  shown 
that  the  maximum  turrent  that  any  given  battery 
can  produce  through  a  given  conductor,  is 
realized  when  the  cells  are  so  arranged  that 
the  effective  internal  resistance  of  the  battery 
is  as  nearly  equal  as  possible  to  the  external 
resistance  Uirough  which  the  current  is  to  be 
sent. 

The  quantity  of  energy  dissipated  in  the 
form  of  heat  when  a  current  traverses  a  con- 
ducting circuit  was  investigated  by  Joule,  and 
also  by  Lenz,  Becquerel,  and  others.  It  is 
found  that  the  quantity  of  heat-energy  set  free 
in  any  given  conductor  in  one  second  is  pro- 
portional (i)  to  the  resistance  of  the  conduc- 
tor, and  (2)  to  the  square  of  the  current  that 
is  flowing.  If  the  resistance  of  the  conductor 
is  R  ohms,  and  the  current  is  C  amperes,  then 
the  quantity  of  heat  ^nerated  in  T  seconds  will 
be  0.238  CRT  calories ;  the  *calorie"  being  de- 
fined as  the  quantity  of  heat  required  to  raise 
the  temperature  of  one  gramme  of  water  from 
14°  C.  to  is"  C.  This  is  often  called  "Jovde's 
law"  A.  D.  RisTEEN,  Ph.D., 

Editorial  Staff,  ^Encyclopedia  Americana.* 
Resoltition  Island,  the  name  of  several 
islands,  the  principal  one  being  in  British  North 
America,  at  the  extreme  end  of  Hudson  Strait; 
lat.  61°  39'  N. ;  long.  65°  W.  The  island  is  about 
40  miles  in  length  and  breadth,  and  Cape  Reso- 
lution is  on  the  east  side.  Resolution  Island, 
in  Dangerous  Archipelago,  Pacific  Ocean,  is  in 
lat  17°  22'  S.,  long.  141  35'  W.  Resolution,  a 
lagoon  island  in  Low  Archipelago,  is  in  lat.  17° 
25'  S.,  long.  143°  24'  W. 

Resolu'tioners,  a  designation  of  party 
which  had  its  origin  in  Scotch  church  history. 
When  the  Scotch  with  their  covenanted  king, 
Charles  Stuart  (Charles  II.)  had  been  defeated 
by  Cromwell  at  Dunbar   (13  Sept.   1650),  the 


Scotch  parliament  repealed  an  act  under  which 
royalists  were  excluded  from  the  army.  The 
repealing  act  was  approved  by  a  large  majority 
of  the  Scotch  Kirk  as  being  wise  and  politic  in 
the  circumstances,  but  it  was  reprobated  by  a 
small  but  zealous  minority  in  the  Kirk  as  a  be- 
trayal of  the  true  interests  of  religion ;  this  party 
was  known  as  that  of  the  Protestors,  the  other 
party  as  that  of  the  Resolutioners ;  each  of  the 
two  maintained  that  it  was  itself  the  genuine 
Scotch  Kirk,  the  only  church  that  remained  faith- 
ful to  the  Covenant  and  to  the  church's  bead, 
Christ. 

Resolutions  of  '98,  the  designation  com- 
monly given  to  the  Kentucky  and  Virginia  reso- 
lutions of  1798,  defining  the  relations  between  the 
State  and  Federal  governments,  and  protesting 
against  certain  acts  of  Congress  as  tmconstitu- 
tional,  and  as  violating  the  rights  reserved  to 
the  States.  The  Resolutions  offered  in  the  Ken- 
tucky legislature,  and  adopted  by  that  body, 
were  drafted  by  Thomas  Jefferson,  who,  in  com- 
mon with  other  leading  American  statesmen, 
and  the  majority  of  the  people,  was  alarmed  by 
the  enactment  of  the  Alien  and  Sedition  Laws, 
and  other  measures  regarded  as  indicating  a  pur- 
pose to  create  a  centralized  despotism  in  place  of 
the  Union  formed  under  the  Constitution. 

The  first  Resolution  declared  that  the  Federal 
Constitution  was  a  compact  between  the  States, 
by  which  a  general  government  was  created  for 
special  purposes,  and  that,  *as  in  other  cases  of 
compact  between  parties  having  no  common 
judge,  each  party  has  an  equal  right  to  judge 
for  itself,  as  well  of  infractions  as  of  the  mode 
and  measure  of  redress."  The  Alien  and  Sedi- 
tion and  other  laws  were  pronounced  "not  law, 
but  altogether  void  and  of  no  force,"  and  one  of 
the  Resolutions  postponed  to  ®a  time  of  greater 
tranquillity"  the  "revisal  and  correction"  of 
other  acts  of  Congress  alleged  to  be  unconstitu- 
tional. 

The  eighth  Resolution  directed  the  appoint- 
ment of  a  committee  of  correspondence,  to  com- 
municate the  Resolutions  to  the  several  States, 
and  to  inform  them  that  the  State  of  Kentucky 
was  determined  fto  submit  to  undelegated  and 
consequently  unlimited  powers  in  no  man  or 
body  of  men  on  earth;  that  in  the  case  of  an 
abuse  of  the  delegated  powers,  the  members  of 
the  general  government  being  chosen  by  the 
people,  a  change  by  the  people  would  be  the 
constitutional  remedy;  but  when  powers  are 
assumed  which  have  not  been  delegated,  a  nulli- 
fication of  the  act  is  the  right  remedy ;  and  that 
every  State  has  a  natural  right,  in_  cases  not 
within  the  compact,  to  nullify  of  their  own  au- 
thority all  assumptions  of  power  by  others  within 
their  limits."  The  Committee  of  Correspond- 
ence was  instructed  to  request  the  other  States 
"to  concur  in  declaring  those  acts  void  and  of 
no  force,  and  each  to  take  measures  of  its  own 
for  providing  that  neither  these  acts,  nor  any 
other  of  the  general  government,  not  plainly  and 
intentionally  authorized  by  the  Constitution, 
shall  be  exercised  within  their  respective  terri- 
tories." 

The  Resolutions  passed  the  Kentucky  legis- 
lature, 14  Nov.  1798,  with  only  two  or  three 
dissenting  votes,  and  similar  Resolutions,  drafted 
by  James  Madison,  were  adopted  by  the  Virginia 
legislature,  24  Dec.  1798,  by  a  vote  of  100  to  63 
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in  the  House  of  Delegates,  aud  14  to  3  in  the 
Senate.  The  fact  that  both  Jefferson  and  Madi- 
son w^e  afterward  elected  Presidents  of  the 
United  States,  and  that  the  Democratic  party, 
which  they  represented,  remained  in  power  for 
many  years,  has  been  accepted  as  indicating  that 
the  Kentucky  and  Virginia  Resolutions  had  the 
substantial  approval  of  the  American  people. 
See  United  States. 

Res'onance,  a  strengthening  of  sound. 
When  a  person  speaks  in  an  empty  room  the 
walls  reflect  the  words.  There  is  an  echo  from 
each  wall ;  and  when  the  person  is  not  equidistant 
from  the  different  reflecting  surfaces  the  echoes 
strengthen  one  another,  and  strengthen  the 
sound.  Resonance  includes  such  strengthening 
cf  sound  as  occurs  when  a  sounding-board  is 
used  to  strengthen  the  note  from  a  string  or  the 
note  of  a  tuning-fork,  or  when  the  air  contained 
in  an  open-mouthed  vessel  is  made  to  vibrate  and 
strengthen  a  particular  note. 

Resorcin,  or  Resoi'cinol,  a  chemical  sub- 
stance having  the  formula  C«H4(0H)a,  and 
therefore  belonging  to  the  group  of  phenols 
(q.v.).  It  may  be  regarded  as  derived  from 
benzene,  CVH«,  by  replacing  two  of  the  hydrogen 
atoms  by  two  hydroxyl  radicals.  Three  substi- 
tution compounds  of  this  character  are  possible 
(see  Abomatic  Compounds),  and  all  three  are 
actually  known.  Catechol  (or  pyrocatechin)  is 
the  "ortho*  di-substitution  product;  resorcin  is 
the  "meta"  di-substitution  product,  and  quinol 
(or  hydroquinone)  is  the  ®para"  di-substitution 
product.  Resorcin  was  first  prepared  by 
Hlasiwetz  and  Barth,  in  1864,  by  fusing  gal- 
banum  resin  with  caustic  potash.  It  is  now  pre- 
pared commercially  by  fusing  caustic  soda  with 
the  sodium  salt  of  benzene-meta-disulphonic 
acid ;  this  acid  being  itself  prepared  by  the  action 
of  fuming  sulphuric  acid  upon  benzene.  The 
resorcin  that  is  formed  is  abstracted  from  the 
solution  so  obtained  by  agitation  with  ether,  or 
with  some  other  substance  in  which  the  resorcin 
is  soluble,  but  which  does  not  itself  mix  with 
water;  and  after  isolation  in  this  manner,  the 
resorcin  is  purified  by  distillation  or  otherwise. 
Resorcin  is  soluble  in  water,  in  alcohol,  in  ben- 
zene, and  in  ether,  and  is  insoluble  in  carbon 
disulphide  and  in  chlorofo.Ti.  From  water, 
alcohol  and  ether  it  crystallizes  '.1  trimetric  tab- 
lets, and  from  benzene  it  is  obtained  in  the  form 
of  needles.  Pure  resorcin  is  colorless,  but  upon 
exposure  to  the  air  it  becomes  reddish.  It  melts 
at  244*  R,  and  boils  at  about  530°  F.  Resorcin, 
like  ordinary  phenol  (or  carbolic  acid),  is  largely 
used  in  the  manufacture  of  the  coal  tar  colors 
(q.v.),  and  it  is  also  used  extensively  in  medi- 
cine. _  It  has  marked  antiseptic  properties,  and  is 
used  in  the  treatment  of  skin  diseases  in  washes, 
ointments  and  salves.  It  is  also  administered  in- 
ternally, though  less  commonly. 

Req>iration.  The  essential  process  in 
respiration  is  the  taking  in  of  oxygen  and  the 
giving  out  of  carbon  dioxide  by  the  living  ce|ls 
of  a  plant  or  animal.  In  higher  animals  special 
organs,  the  lungs  (q.v.),  and  a  special  tissue, 
the  blood  (q.v.),  are  the  mairt  factors  in  this 
exchange;  but  in  the  lower  animals  lungs  are 
not  necessary,  and  in  plants,  as  well  as  in  many 
of  the  lower  animals,  there  is  no  true  blood. 
Even  in  those  higher  animals  in  which  the  major 


part  of  the  oxygen  exchange  takes  place  in  the 
lungs  (external  respiration),  there  is  also  an 
internal  respiration  constantly  taking  place  in 
the  exchange  between  the  blood,  the  lymph,  and 
other  tissues.  Respiration  in  plants  is  of  the 
same  general  character  as  in  animals.  It  is  not 
to  be  confounded  with  the  much  more  active 
process  of  photosynthesis,  by  which  plants  utilize 
carbon  dioxide  and  give  off  oxygen,  a  process 
which  was  termed  respiration  by  the  older  plant 
physiologists. 

Historical  Summary. — The  earliest  naturalists 
and  philosophers,  Aristotle  and  others,  even 
down  to  the  anatomists  of  the  isth  century, 
taught  that  the  function  of  respiration  was  to 
draw  air  into  the  arteries  and  heart,  and  thus 
to  cool  the  blood.  The  old  Galenic  doctrine  was 
that  the  "air  introduced  by  breathing  served  to 
regulate,  to  maintain,  and  at  the  same  time  to 
temper,  to  refrigerate  the  innate  heat  of  the 
heart.**  Again  the  pumping  action  of  the  thorax 
introduced  into  the  blood  the  air  which  was 
necessary  to  generate  the  vital  spirits  in  the  left 
side  of  the  heart,  and  finally  the  same  pumping 
action  jgot  rid  of  the  foul  vapors,  the  product 
of  the  innate  fire  burning  in  the  heart.  Harvey 
was  one  of  the  first  to  show  that  the  same 
chaimel  probably  did  not  serve  to  carry  these 
two  different  currents.  But  the  chemical  prob- 
lems involved  were  too  intricate  for  Harvey, 
although  it  was  chiefly  through  the  work  of 
a  group  of  Englishmen  of  the  17th  century  that 
the  unraveling  of  the  mystery  of  respiration 
came  about.  Von  Helmont  had  taught  a  theory 
of  fermentations,  and  he  had  noted  the  difference 
in  color  in  blood  passing  through  the  lungs. 
Borelli  approached  the  mechanical  side  of  the 
problem  and  showed  the  truth  regarding  the 
mechanics  of  the  chest,  the  bellows-like  action  of 
which  took  in  by  atmospheric  pressure  and  ex- 
pelled the  air  by  the  muscular  relaxation  and  the 
elasticity  of  the  chest-walls.  Malpighi  had  in 
the  meantime  discovered,  with  the  aid  of  his 
crude  microscopes,  the  minute  structure  of  the 
lung,  and  Borelli,  as  well  as  others  (Hooke, 
1667;  Croon  and  Boyle,  1666),  working  with  the 
newly  discovered  principle  of  the  air-pump  and 
vacuum,  had  learned  that  air  was  absolutely 
essential  to  the  life  of  the  animal,  and  had 
advanced  to  the  point  that  the  particles  of  the 
air  taken  into  the  lungs  enter  into  and  become 
mixed  with  the  blood.  But  Borelli  was  a  physi- 
cist, and  had  no  sympathy  with  the  new  chernical 
learning,  which  was  then  a  very  vague  subject 
Hooke  and  Lower  made  the  next  steps  possible, 
the  former  by  his  artificial-respiration  experi- 
ments, proving  the  necessity  for  air,  and  the 
latter  by  his  careful  transfusion  experiments, 
demonstrating  that  the  diflference  between  dark 
venous  blood  and  lighter  arterial  blood  was  due 
to  the  admixture  of  air,  thus  explaining  this 
color  change,  which  had  been  recorded  for  thou- 
sands of  years  and  referred  to  thousands  ot 
causes.  Up  to  this  time  it  had  always  been 
thought  that  the  air  was  a  simple  substance, 
and  not  a  mixture.  John  Mayow  (1643)  first 
showed  that  not  all  of  the  air  was  used  by  the 
lungs  in  influencing  the  blood,  but  only  a 
certain  part;  and  although  he  called  it  by  a 
different  name  (nitro-aerial  gas),  it  was  that 
part  now  known  as  oxygen.  Mayow  thus  devel- 
oped the  first  _  full  adequate  physico-chemical 
theory   of   respiration.     He   saw   that   respira- 
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tion  was  a  process  analogous  to  combustion,  and 
that  the  movements  were  to  take  in  the  nitro- 
aerial  gas  and  give  out  the  vapors  arising  from 
the  btood.  But  he  did  not  know  at  all  what  these 
vapors  were.  He  had  grasped  at  the  meaning  of 
the  intake,  but  had  no  knowledge  of  the  ex- 
change products.  This  and  other  wonderful  dis- 
coveries were  made  by  a  young  man  of  25,  and 
who  died  at  the  age  of  34.  Mayow's  work  was 
then  forgotten  for  almost  100  years.  As  Foster 
expresses  it,  "that  which  in  the  first  years  of 
the  latter  half  of  the  17th  century  as  igneo-aerial 
particles  shone  out  in  a  flash  and  then  died  away 
again  into  darkness,  in  the  last  years  of  the 
i8th  century,  as  oxygen,  lit  a  light  which  has 
burned,  and  which  has  lighted  the  world  with 
increasing  steadiness  up  to  the  present  day." 
The  names  of  Stahl,  Haller,  Boerhaave  appear 
as  keeping  alive  the  study  of  respiration. 
Stephen  Hales,  an  active  parish  priest,  and  the 
earliest  sanitarian,  was  an  ardent  student  of 
chemistry.  He  first  enunciated  the  principle  of 
free  and  combined  gases,  and  led  the  way  to 
the  work  of  Joseph  Black,  who  rediscovered 
Von  Helmont's  "fixed  air,"  which  was  given  off 
by  the  lungs,  and  that  animals  placed  in  the 
"fixed  air"  died  much  as  if  they  were  deprived 
of  fresh  air.  The  next  step  was  made  by  Priest- 
ley, who  in  1772  rediscovered  Mayow's  "igneo- 
aerial"  spirit  and  isolated  oxygen.  Priestley's 
views,  however,  were  permeated  by  the  century- 
old  phlogiston  theory,  and  it  remained  for 
Lavoisier  clearly  to  demonstrate  what  oxygen 
really  was  and  to  overthrow  the  phlogiston 
theory.  Thus  the  problem  of  animal  respiration 
was  solved.  The  air,  composed  mostly  of  in- 
nocuous nitrogen  and  of  small  proportions  of 
active  oxygen,  passes  into  the  fine  air  vesicles, 
first  seen  by  Malpighi,  the  blood  there  takes  up 
the  free  oxygen,  giving  off  carbon  dioxide,  which 
exchange  constitutes  the  essential  feature  of 
respiration.  It  should  be  added  that  it  was 
not  until  Gustavus  Magnus  (1837)  proved  the 
presence  of  the  blood-gases  in  different  propor- 
tions in  the  blood  that  the  present  theory  of 
respiration  assumed  a  definite  form.  The  study 
of  the  relation  of  the  iron  of  the  hxmoglobin  in 
the  blood  to  this  oxygen  exchange  constitutes 
the  last  chapter  in  the  unraveling  of  this  secret 
of  nature. 

Mechanics  of  Respiration. —  Breathing  con- 
sists in  the  rhythmical  expansion  and  contrac- 
tion of  the  walls  of  the  chest,  by  means  of  which 
process  air  passes  into  the  lungs  and  thus  comes 
in  contact  with  the  blood.  The  lung  structure 
itself  possesses  no  marked  expansile  power,  but 
it  is  in  a  constant  state  of  tension,  there  being 
negative  pressure  in  the  pleural  cavity.  The 
muscles  attached  to  the  ribs,  including  the  dia- 
phragm (q.v.),  expand  the  cavity  of  the  chest 
m  all  three  diameters  by  raising  the  ribs 
and  lowering  the  diaphragm;  the  air  rushes  in 
and  inflates  the  lungs;  the  muscles  then  relax, 
the  elasticity  of  the  ribs  causes  the  chest-wall 
to  contract,  the  lungs  themselves  contract  some- 
what and  the  air  is  forced  out  through  the 
bronchi  and  larynx.  Thus  it  is  evident  that  the 
lungs  themselves  are  merely  passive  agents  in 
inspiration,  being  filled  and  emptied  of  air  largely 
in  consequence  of  the  movements  of  the  chest- 
wall.  The  control  of  the  muscular  movements 
is  partly  voluntary  and  partly  involuntary,  and 
the  breathing  centre  so  called  is  in  reality  a 


complex  one,  or  rather  a  series  of  centres,  all 
co-ordinated.    Thus  the  motor  centres  for  cer- 
tain muscles  attached  to  the  ribs  are  located  in 
the  spinal  cord,  and  their  excitation  can  bring 
about  restricted  movements  of  expansion,  while 
their  destruction  may  result  in  paralysis  of  cer- 
tain   of   the   muscles   of    respiration.    Another 
breathing  centre,  the  most  important  one,  spoken 
of  as  the  automatic  or  true  respiratory  centre,, 
is  found  in  certain  ganglion  cells  in  the  floor  of 
the  fourth  ventricle  of  the  medulla  oblongata 
(q.v.).    Their   destruction   destroys   the  co-or- 
dination of  the  muscular  movements,  and  brings 
about  death.    A  third  centre  is  present  in  some 
portion  of  the  fore  brain,  probably  in  the  frontal 
lobes.    It  is  this  centre  that  enables  one  to  "hold 
the  breath,"  or  to  make  extra  deep  breaths,  etc. 
The  distinction  between  conscious  and  uncon« 
scious  breathing  is  very  distinct  and  yet  very 
subtle.    Voluntary  influences  constantly  modify 
the  rate  of  breathing.    While  one  is  asleep  these 
conscious  influences  are  usually  temporardy  ex- 
cluded, and  then  the  so-called  normal  rhythm  i» 
seen.    This   is   usually   from   18   to  20  to   the 
minute  in  the  adult,  the  ratio  of  length  of  in- 
spiration to  that  of  expiration  being  about  10 
to  12.    Numerous  individual  variations  may  be 
present,  however,  the  rate  varying  from  infancy 
to  old  age,  and  in  diseased  conditions  the  rate  is- 
nearly   always   modified,   usually   quickened   in 
consequence  of  the  increased  oxidation  that  often 
accompanies  disease.    Occasionally  respiration  is- 
slowed  when  there  is  painful  breathing,  or  some 
form  of  poisoning;  opium-poisoning  is  a  noted 
illustration.    In    this    condition    the    breathing- 
rhythm  may  sink  as  low  as  4  to  S  to  the  minute. 
In    children   of   both   sexes   the   movement   of 
breathing  are  similar,  but  as  adult  conditions 
develop,    and    changes    in    dress    become    pro- 
nounced, it  happens  that  women  are  more  apt  to 
breathe  more  in  the  chest   (costal  breathmg), 
while  men  make  more  use  of  the  lower  ribs  and 
the    diaphragm     (diaphragmatic    or    abdominal 
breathing).    The  amount  of  air  taken  into  the 
lungs  varies  widely  with  the  size  of  the  individ- 
ual, the  shape  of  his  chest,  and  a  number  of  other 
factors  that  make  it  impossible  to  give  a  general 
average.    It  is  usual  to  measure  that  portion  of 
air  that  passes  in  and  out  of  the  lungs  during- 
normal  respiration  as  tidal  air;  this  has  been 
known  to  be  from  150  to  700  cubic  centimetres. 
In  forced  breathing  a  certain  extra  amount  of 
complemental  air  can  be  taken  into  the  chest; 
its  average  being  about  1,500  cubic  centimetres. 
A  certain  amount  of  air  (residual  air)  cannot  be 
expelled  from  the  chest  even  by  forced  expira- 
tion.   This  has  been  found  to  vary  in  amount 
from  400  to  1,500  cubic  centimetres.    The  vital 
capacity,  or  the  amount  of  air  which  can  be  ex- 
pelled from  the  thorax  by  forced  expiration  fol- 
lowing  a    deep    inspiration  —  a    spirometer,   or 
the  "lung-tester"  of  the  circus,  being  the  instru- 
ment   for    measuring    the    same  —  varies    very 
widely  according  to  practice,  height,  weight,  and 
age.    For  the  comparative  anatomy  of  respira- 
tion, see  Anatomy,  Comparative,  Respiratory 
System. 

ArtHicial  Respiration. —  When  death  is  im- 
minent, owing  to  a  cessation  of  the  natural  res- 
piration movements,  it  may  sometimes  be  averted 
by  an  imitation  of  them  carried  on  regularly  for 
a  while.  Such  a  condition  may  occur  in  disease 
(for  example,  asthma,  epilepsy),  though  very 
rarely;  it  is  most  common  in  suffocation,  either 
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by  drowning,  choking,  or  strangulation,  and  is 
sometimes  met  with  also  in  poisoning  by  nox- 
ious vapors  (for  example,  carbonic  acid,  car- 
bonic oxide,  coal-gas,  chloroform,  etc.).  In 
order  that  any  method  may  have  a  chance  of  be- 
ing successful^  it  is  of  course  necessary  that  the 
entrance  of  air  into  the  lungs  be  not  impeded, 
whether  by  a  piece  of  food  or  by  water  in  the 
windpipe,  or  by  the  tongue  falling  back  and 
closing  the  upper  opening.  A  piece  of  food  may 
sometimes  be  removed  through  the  mouth  by 
the  finger;  if  this  fails,  the  windpipe  should  be 
opened.  In  those  apparently  drowned  the  body 
should  first  be  laid  on  the  face,  with  the  head 
low,  and  the  thorax  and  abdomen  be  pressed  on 
in  order  to  expel  fluids  which  may  have  been 
drawn  into  the  trachea  and  bronchial  tubes. 
The  tongue  may  need  to  be  held  forward;  this 
may  be  done  by  an  assistant;  or  an  elastic  band 
passedroimd  the  tongue  and  the  chin  will  effect 
the  object.  No  general  concensus  of  opinion  has 
yet  been  arrived  at  as  to  which  is  the  best  method 
of  producing  artificial  respiration.  The  meth- 
ods most  employed  fall  into  three  divisions: 
(i)  insufflation,  or  blowing  of  air  into  the  lungs, 
either  by  the  mouth  or  by  means  of  bellows; 
(2)  manual  methods,  in  which  external  manipu- 
lations of  the  chest-walls  are  made  to  effect  the 
entrance  and  exit  of  air;  (3)  electrical  stimula- 
tion of  the  respiratory  muscles.  In  all  cases 
where  artificial  respiration  is  required  every 
moment  is  of  importance.  It  is  doubtful  whether 
life  can  ever  be  restored  when  the  heart  has 
ceased  to  beat  for  more  than  a  few  seconds ;  and 
when  breathing  has  stopped  failure  of  the  hearths 
action  is  always  imminent.  That  method  is 
therefore  best  which  can  be  applied  with  the 
least  possible  loss  of  time,  so  that  under  ordi- 
nary circumstances  the  methods  which  require 
bellows  or  electric  batteries  are  out  of  the  ques- 
tion. Direct  insufflation,  or  blowing  of  air  into 
the  patient's  lungs  by  the  mouth  applied  to  his 
mouth,  is  now  hardly  ever  used  except  in  the 
case  of  very  young  children,  although  within 
recent  years  specially  devised  pumps  have  been 
made  that  are  at  times  very  serviceable.  Of  the 
manual  methods  those  most  in  use  are  Marshall 
Hall's  (1856),  Silvester's  (1857),  and  Howard's 
(1877).  The  second  is  certainly  the  most  easy 
to  learn,  but  is  more  fatiguing  to  carry  out  for 
a  length  of  time  than  either  of  the  others.  In 
Marshall  Hall's  method  the  body  is  laid  upon 
its  face  and  rolled  "in  what  may  be  termed 
cradle-fashion"  from  this  position  on  to  one  side 
and  a  little  beyond  it  (inspiration),  and  then 
back  on  to  the  face  (expiration).  In  Silvester's 
method  the  patient  is  laid  on  his  back  on  a 
plane,  inclined  a  little  from  the  feet  upward, 
and  the  shoulders  are  gently  raised  by  a  firm 
cushion  placed  under  them,  which  also  throws 
the  head  back.  The  operator  then  grasps  the 
patient's  arms  just  above  the  elbows,  and  raises 
them  till  they  nearly  meet  above  the  head.  This 
action  imitates  inspiration.  The  patient's  arms 
are  then  turned  down,  and  firmly  pressed  for  a 
moment  against  the  sides  of  the  chest.  A  deep 
expiration  is  thus  imitated.  In  Howard's 
method  the  patient  is  laid  on  his  back  with  a 
cushion  below  the  middle.  The  operator  kneels 
astride  his  hips,  places  his  hands  with  fingers 
spread  outward  over  the  lower  part  of  the  chest- 
wall,  and  alternately  bends  forward,  throwing  his 
weight  on  the  chest  to  imitate  expiration,  and 


springs  back  to  allow  the  elastic  recoil  of  the 
chest-wall  to  imitate  inspiration. 

Whatever  method  be  adopted,  the  movements 
must  be  gentle,  regular,  and  perseveringly  car- 
ried on,  at  the  rate  of  from  10  to  15  times  in 
the  minute ;  and  when  the  faintest  natural  effort 
at  respiration  is  observed  they  must  at  once  be 
timed  so  as  to  reinforce  and  not  to  oppose  it.  In 
some  cases  life  has  been  restored  under  artificial 
respiration  when  no  respiratory  movements  have 
occurred  for  an  hour  or  even  several  hours.  In 
all  cases,  but  especially  in  that  of  persons  appar- 
ently drowned,  artificial  respiration  should  be 
conducted  in  a  warm  atmosphere,  90°  F.,  or  even 
more  if  possible,  and  should  be  supplemented 
by  warmth  applied  to  the  body  and  by  vigorous 
friction.  In  those  apparently  drowned  recovery- 
is  very  rare  after  complete  immersion  for  as 
much  as  five  minutes.  If  stunning  or  fainting 
has  occurred  at  the  moment  of  immersion,  so 
that  the  respiratory  movements  have  been  an- 
nulled or  much  diminished  for  the  time,  less  wa- 
ter  will  have  entered  the  lungs,  and  the  chance 
of  recovery  may  be  greater.  In  other  modes  of 
death  by  suffocation,  such  as  choking  or  strang- 
ulation, the  action  of  the  heart  may  continue 
longer,  and  restoration  to  life  be  therefore  pos- 
sible after  a  longer  deprivation  of  air.  See 
Asphyxia  ;    Drowning. 

Consult:  Bert,  <Le?ons  sur  la  Physi- 
ologie  comp.  de  la  Respiration'  (1870)  ;  Foster, 
<  Lectures  on  the  History  of  Physiology' 
(igoi);  Schafer,  <Text-Book  of  Physiology' 
(1901).    See  Anatomy;  Hemoglobin. 

Smith  Ely  Jelliffe,  M.D., 
Editor  ^Journal  of  Nervous  and  Mental  Dis- 
ease.^ 

Respirator,  an  instrument  used  as  a 
mouth-covering  to  give  warmth  to  the  air  in- 
haled into  the  lungs.  They  are  also  frequently 
employed  to  secure  the  inhalation  of  a  medicated 
atmosphere,  containing  a  layer  of  lint  or  wool  on 
which  a  few  drops  of  terebene,  eucalyptol,  or 
other  antiseptic  are  placed. 

Responden'tia,  a  term  now  seldom  used, 
but  meaning  a  loan  raised  by  the  master  of  a. 
ship,  when  he  has  no  other  means  of  doing  so, 
upon  security  of  the  cargo  or  goods  on  board  the 
ship.  The  contract  has  reference  to  a  particular 
voyage,  and  the  conditions  are  that  if  the  subject 
on  which  the  money  is  advanced  be  lost  by  sea, 
risk,  or  superior  force  of  the  enemy,  the  lender 
shall  lose  his  money ;  and  that  if  the  goods  arrive 
in  safety  the  loan  shall  be  repaid  with  a  greater 
than  ordinary  rate  of  interest,  called  marine  in- 
terest. When  the  ship  itself  is  hypothecated  the 
contract  is  called  bottomry.  As  a  matter  of  fact 
the  expression  bottomry  is  employed,  whether 
the  vessel  or  her  cargo  or  both  be  the  security. 

Ressel,  rSs'sel,  Joseph,  Austrian  inventor: 
b.  Chrudim,  Bohemia,  29  June  1793 ;  d.  Laibach, 
Austria,  10  Oct.  1857.  He  was  educated  at 
Vienna  and  at  Mariabrunn,  and  from  1817  until 
his  death  was  employed  in  the  Austrian  Depart- 
ment of  Forestry.  He  was  skilled  in  mechanics 
and  invented  several  machines.  His  claim  to  the 
invention  of  the  screw-propeller  seems  as  well 
founded  as  those  of  Ericsson,  Sauvage,  Smith, 
and  Wilson,  but  owing  to  an  accident  on  the  trial 
trip  of  his  invention  he  failed  to  secure  a  patent. 
Consult  Reitlinger,  'Joseph  Ressel'   (1863). 
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Rest-cure,  a  method  of  treatment  advo- 
cated by  Dr.  S.  Weir  Mitchell  in  1875  for  cases 
of  nervous  prostration  and  various  conditions 
characterized  by  poor  blood,  and  lack  of  muscu- 
lar and  nervous  tone.  It  is  a  systematic  treat- 
inent  extending  over  several  weeks,  a  combina- 
tion of  absolute  rest  of  body  and  mind,  regular 
diet  at  fixed  hours,  a  separation  from  relatives 
and  friends,  passive  exercise  b^  massage,  the  use 
of  electricity,  and  the  supervision  of  a  trained 
nurse.  The  use  of  medicines  is  of  secondary  im- 
portance, but  _  frequently  of  value.  As  Dr. 
Mitchell  puts  it,  the  rest-cure  is  of  service  to 
"invalids,  unable  to  attend  to  the  duties  of  life, 
and  sources  alike  of  discomfort  to  themselves 
and  anxiety  to  others.*  Consult  Mitchell,  <Fat 
and  Blood>  (1877). 

Res'tarick,  Henry  Bond,  American  Prot- 
estant Episcopal  bishop:  b.  Somersetshire,  Eng- 
land, 26  Dec.  1854.  He  studied  at  the  King 
James  collegiate  school  in  Bridgewater,  England, 
and  after  coming  to  this  country  was  graduated 
from  Griswold  College,  Davenport,  Iowa.  He 
took  priest's  orders  in  the  Episcopal  Church  in 
1883,  was  rector  of  St.  Paul's  Church,  San  Diego, 
Cal.,  1882-1902,  and  in  July  of  the  last  named 
year  was  consecrated  the  first  American  bishop 
of  Honolulu.  He  has  published  'The  Love  of 
God* ;  'Addresses  on  the  Seven  Last  Words.* 

Restigouche,  res-ti-goosh',  a  river  of 
Canada,  in  its  lower  course  separating  New 
Brunswick  from  the  province  of  Quebec,  and 
flowing  northeast  into  the  Bay  of  Chaleur  at 
Dalhousie.  It  rises  in  eastern  Quebec,  is  225 
miles  long,  is  navigable  for  16  miles  to  Campbel- 
ton,  and  forms  a  tidal  estuary  for  24  miles.  It 
drains  6,000  square  miles,  and  its  basin  supplies 
great  quantities  of  timber. 

Restitu'tionists,  a  Christian  religious  sect 
in  New  England  whose  distinguishing  tenet  is 
that  the  restoration  of  mankind  to  the  condi- 
tion from  which  he  lapsed  through  Adam's  sin 
of  disobedience  is  near  at  hand,  and  that  the 
reign  of  perfect  love,  justice,  purity,  and  holi- 
ness is  soon  to  commence.  They  observe  the 
Sabbath  of  the  Hebrews  as  a  holy  day  of  rest 
and  assemble  weekly  for  worship  on  the  even- 
ing (Friday)  before  the  Sabbath. 

Restoration,  in  matters  of  fine  art,  the 
putting  of  a  building,  a  work  of  sculpture, 
a  painting  or  other  work  of  art  into  what 
is  thought  to  have  been  its  original  perfect 
condition.  There  is,  however,  a  secondary 
meaning  which  is  often  used  in  a  way  to  cause 
confusion:  this  is  the  preparation  of  drawings 
showing  what,  in  the  opinion  of  the  draughtsman 
or  his  director,  would  be  the  appearance  of  the 
building  or  other  work  of  art  if  restored  accord- 
ing to  the  above  definition.  The  term  "conjec- 
tural restoration"  is  applied  to  these  drawings, 
though  all  restoration  is  more  or  less  conjectural, 
but  the  adjective  is  used  in  these  cases  because 
the  drawings  often  represent  much  more  com- 
plete and  precise,  and  much  less  tlioroughly  ver- 
ified statements  concerning  the  original  state 
of  the  work  of  art  than  those  which  are  ac- 
tually carried  out. 

To  treat  first_  of  these  suggestions  for  restora- 
tion embodied  in  drawings:  Among  the  most 
useful  in  the  way  of  architecture  are  some  l^ 
Sibil,  who  continued  the  work  of  Letarouilly  in 
his  folio  work  on  the  Vatican  in  Rome,  and 


those  by  the  well-known  author  and  architect, 
VioUet-le-Duc,  especially  in  the  plates  to  'En- 
tretiens  sur  I'Architecture,*  and  in  three  or  four 
large  lithographs  for  display  on  the  walls  of 
schools  and  the  like.  These  are  based  upon  a 
very  exact  knowledge  of  the  processes  of  build- 
ing. There  are  some  of  singular  interest  in 
the  work  on  the  discoveries  at  Pergamon,  by 
Pontremoli  and  Collignon  ('Pergame,*  Paris, 
1900) ;  in  the  kindred  work  on  'Epidauros*  by 
Defrasse  and  Lechat,  Paris,  1895 ;  also  in  a 
three-volume  book  called  'La  Restauration 
d'Olympie'  by  Laloux  and  Monceaux.  In  such 
drawings  a  building  will  be  shown  complete  and 
in  use,  with  figures  near  it  and  passing  up  and 
down  its  flights  of  steps,  or  seated  on  its  stone 
benches.  Life  is  given  to  the  representation 
by  landscapes  fitted  to  the  purpose,  or  by  other 
carefully  considered  surroundings.  In  connec- 
tion with  these  there  should  be  mentioned  also 
the  models  in  plaster,  the  preparation  of  which 
is  a  serious  art_  in  Paris  and  in  other  g^eat 
centres  of  artistic  study.  These  models,  when 
concerned  with  a  non-existent  building,  may 
be  a  complete  rendering  of  that  building,  as  in 
the  case  of  the  model  of  the  Parthenon  and 
that  of  the  Hypostyle  Hall  at  Kamak,  both  at 
the  Metropolitan  Museum  of  Art,  New  York. 
In  these  there  has  been  a  bold  attempt  to 
show,  as  if  definitely  known,  the  entirely 
uncertain  structure  of  the  roof  of  the  great  tem- 
ple, and  also  the  painting  on  the  same  building, 
according  to  the  theory  of  the  accomplished 
architect  who  designed  the  model,  the  late 
Charles  Chipiez:  but  the  Egyptian  temple  has 
its  paintings  modified  on  account  of  modem 
notions  of  propriety.  The  model  of  the  Pan- 
theon at  Rome,  in  the  Sitne  collection,  can  be 
visited  both  within  and  without,  and  is  more 
nearly  trustworthy  than  that  of  the  Parthenon. 
All  of  this,  however,  is  conjectural  restoration 
of  excellent  quality. 

Restoration  of  buildings,  when  carried  out 
in  reality,  is  extremely  open  to  error  of  the 
most  mischievous  sort,  because  it  is  never  safe 
to  assume  that  the  last  word  has  been  spoken 
in  the  matter  of  demonstration  of  the  building's 
original  condition.  We,  in  1904,  cannot  for  a 
moment  accept  the  archaeological  knowledge  of 
our  predecessors  of  i860,  and  yet  in  the  years 
following  the  middle  of  the  19th  century  nearly 
all  the  most  important  medixval  buildings  of 
Europe  were  restored,  and  too  often  in  a  radical 
way.  In  too  many  cases  the  original  character 
of  the  building  is  destroyed  altogether,  as  in 
the  famous  instance  of  the  Church  of  Saint 
Front  at  Perigueux,  and  in  the  case  of  the  Fon- 
daco  dei  Turchi  at  Venice,  now  the  Museo 
Civico;  but  in  a  vastly  greater  number  of  cases 
the  restoration  has  been  conscientious  and  in 
a  way  judicious,  but  has  still  destroyed  much 
that  would  be,  had  it  been  spared,  the  best 
possible  evidence  for  the  original  study  of  the 
structure.  It  will  be  noted  that  the  ambition 
of  the  official  or  committee  in  charge  of  a 
great  building,  religious  or  secular,  is  nearly 
always  to  have  it  as  cotnplete  and  elegant  as 
,may  be_;  that  this  ambition  is  more  than  re- 
peated in  the  architect  whose  reputation  and 
pecuniary  gain  are  closely  connected  with  the 
great  and  costly  undertaking;  and  finally  that 
these  ambitions  find  an  echo  in  die  opinions 
of  the  general  public,  who,  of  course,  like  to 
see  the   famous   monument   of  their   city  pot 
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into  first-rate  order  and  kept  as  clean  and  per- 
fect and  bright-colored  as  the  new  buildings 
near.  To  this  is  added  the  actual  demand  for 
safety.  Thus,  in  the  case  of  the  Ducal  Palace 
at  Venice,  of  which  the  restorations  were  car- 
ried on  between  1881  and  1884,  a  conscientious 
desire  to_  preserve  the  famous  building  intact  was 
present  in  the  mind  of  the  controlling  intelli- 
gence: but  the  great  capitals  of  the  lowermost 
arcade  upon  which  the  whole  weight  of  wall 
reposes  were  in  many  cases  found  to  be  so  split 
that  they  were  unsafe.  It  may  well  have  been 
thought  with  perfect  honesty  that  the  preserva- 
tion of  the  building  required  their  removal ; 
they  were  removed  and  placed  with  all  care 
in  a  hall  of  the  building,  while  newly  cut  capi- 
tals were  put  in  their  place.  St.  Mark's  was 
more  hardly  treated,  for  the  exquisite  marbles 
with  which  the  exterior  was  sheathed  were 
carried  off  and  replaced  by  slabs  of  a  vastly 
inferior  quality  and  color,  a  certain  smoothness 
and  a  certain  appearance  of  finish  being  thus 
got  at  the  expense  of  the  chromatic  beauty  of 
the  original  work.  Nothing  need  be  said  of  the 
mosaics,  because  they  are  always  in  a  state  of 
change,  repairs  and  restorations  going  on  all 
the  time :  but  the  change  in  the  great  floor  of  the 
church  by  which  the  singular  waves  and  hollows 
which  had  marked  it  for  so  many  years  were  all 
graded  and  the  floor  smoothed  out  into  a  glossy, 
modern  pavement,  excited  at  the  time  the  great- 
est indignation  on  the  part  of  many,  and  can 
hardly  be  satisfactorily  criticized;  there  being 
so  much  doubt  as  to  the  true  cause  of  the  old 
ine^alities. 

There  is  still  another  difficulty  in  the  restora- 
tion of  buildings,  namely,  the  introduction  of 
later,  though  still  earljr,  details.  Thus  in  a 
Gothic  cathedral,  especially  in  England,  one 
whole  bay  of  the  north  or  south  aisle  will  have 
been  built  up  with  14th  century  windows, 
contrasting  oddly  with  the  "early  English" 
fenestration  of  the  neighboring  bays.  Shall 
the  restorer  respect  these  changes  of  an  earlier 
time,  or  shall  he  sweep  them  all  away  and  make 
the  church  that  which,  according  to  his  best 
lights,  it  was  in  (say)  1195?  It  is  evident  that 
there  is  great  room  for  disagreement  as  to  this, 
and  that  no  restoration  of  such  building  can 
ever  satisfy  the  student  altogether.  It  is  evi- 
dent that  every  precaution  should  be  taken  to 
save  the  old  work  and  that  the  interests  of  fine 
art  and  archaeology  alike  demand  the  preserva- 
tion of  every  bit  and  scrap  of  building  as  it  has 
reached  us  from  antiquity,  repairs  being  car- 
ried out  only  in  so  far  as  to  save  the  ancient 
pile  with  all  its  details.  At  the  same  time  ex- 
cuses can  readily  be  found  for  those  who  advo- 
cate a  sweeping  restoration:  for,  as  they  would 
say,  the  building  was  meant  to  be  used  and  was 
meant  to  have  a  certain  general  aspect:  is  it 
not  probable  that  we  know  enough  to  put  it 
back  to  its  original  character?  Unbelieving 
critics  can  never  persuade  these  people  of  their 
own  probable  ignorance. 

_  In  sculpture  the  case  is  more  simple.  Until 
within  the  last  zs  years  an  important  antique 
statue  was  generally  restored,  and  the  most  skil- 
fully carried  out  restoration  was  perhaps  that 
of  the  JEgina  sculptures  in  the  Glyptothek  in 
Munich.  These  are  said  to  have  been  directed 
by  the  celebrated  sculptor.  Bertel  Thorwaldsen, 
and  they  have  a  wonderful  appearance  of  verity, 
while  at  the  same  time  no  one  can  say  how  far 
Vol.  16 — 28 


the  surface  of  the  marbles  found  in  .SIgina 
have  been  lowered  in  places  to  agree  w.ith  the 
restoration.  It  has  always  been  considered  a 
wonderful  piece  of  good  fortune  at  a  time  too 
early  for  such  intelligence  in  archaeological  mat- 
ters—  the  preservation  from  restorations  of  the 
Venus  of  Milo  in  the  Louvre,  this  preservation 
having  been  largely  the  result  of  disagreement. 
On  the  other  hand,  the  finds  of  the  years  since 
1870  are  much  more  commonly  preserved  intact ; 
no  one  will  think  of  restoring  the  Hermes  of 
Olympia.  Even  in  our  own  time,  however,  such 
slight  injuries  as  the  breaking  of  two  or  three 
fingers  in  the  Augustus  of  Otricoli  in  the  Vati- 
can, or  in  the  Venus  of  the  Capitol,  are  pretty 
certain  to  be  repaired,  but  then  it  is  the  custom 
of  all  properly  managed  museums  that  a  label 
shall  hang  on  the  pedestal  with  a  full  descrip- 
tion of  the  additions  made,  and  the  catalogues 
of  the  better  organized  museums  contain  also 
such  a  mention  in  full.  _ 

In  the  matter  of  jiainting  it  has  long  been 
understood  that  there  is  only  one  safe  way,  and 
that  is  to  refrain  from  bringing  a  brushful  of 
paint  anywhere  near  the  canvas.  The  old  pic- 
ture has  suffered  certain  injuries;  it  must  not 
therefore  be  subjected  to  the  greater  injury 
of  falsification.  As  late  as  1885  paintings  in 
several  of  the  museums  of  Europe  were  under- 
going repainting  of  themost  radical  sort.  Any 
person  who  was  looking  into  the  matter  at 
that  time  would  miss  from  its  place  in  a  church 
or  gallery  some  great  canvas.  If  he  were  shrewd 
and  bold  he  would  get  sight  of  that  canvas 
set  up  against  a  wall  on  its  side,  or  on  its  head 
perhaps,  and  there  undergoing  a  process  of 
repainting  in  sky  or  drapery  at  the  hands-  of  the 
most  unintelligent  operative  who  could  use  a 
palette  and  a  painter's  pencil.  By  and  by  the 
picture  would  be  in  its  old  place  again,  and  then 
the  few  who  look  closely  into  a  picture  would 
feel  that  their  old  friend  and  inspirer  was  gone. 
The  director  of  just  such  a  restoration  saidto 
the  writer  that  he  was  quite  aware  of  the  opinion 
of  the  foreign  visitors  that  this  ought  not  to  be 
done  —  that  only  a  patch  of  neutral  colorshould 
be  put  in  where  an  actual  blister  had  existed  — 
where_  color  had  left  the  canvas  altogether  — 
that,  in  short,  the  picture  should  be  mended, 
but  not  repaired  and  renewed  with  an  attempt 
to  imitate  its  original  surface.  He  was  a  good- 
tempered  old_  gentleman,  and  made  no  pretense 
at  artistic  pride  in  his  work,  which  indeed  was 
going  on  at  the  hands  of  the  most  forlorn  and 
careless  copyists,  but  it  was  his  work,  for  which 
his  salary  was  paid.  It  was  suggested  long  ago 
that  every  picture  in  a  public  gallery  should 
have  hung  on  its  frame  an  exact  account  of 
what  had  been  done  to  it  and  when  —  whether 
partial  repainting  or  repairing  of  positive  in- 
juries, revarnishing.  transferring  from  wood  to 
canvas,  or  the  like.  This,  however,  has  not 
been  done  as  jret,  and  the  student  of  the 
most  precious  paintings  in  the  world  is  griev- 
ousljr  handicapped  by  the  primary  difficulty 
of  discovering  what  is  really  the  artist's  work 
and  what  is  the  ignorant  tinkering  of  irrespon- 
sible modems.  Russell  Sturcis. 

Restoration,  The,  in  English  history  a 
term  applied  to  the  accession  of  King  Charles 
II.,  in  1660,  after  the  civil  war,  to  the  throne 
of  England,  after  an  interregnum  of  11  years 
and  four  months,  from  30  Jan.  1649  (when 
Charles  I.  was  beheaded)  to  29  May  1660.    In 
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French  history,  the  first  restoration  begins  3 
May  1814,  when  Louis  XVIII.  made  his  entry 
into  Paris  under  the  protection  of  foreign  bayo- 
nets, and  ended  with  the  return  of  Napoleon 
from  Elba,  20  March  1815.  The  beginnmg  of 
the  secoad  restoration  is  generally  reckoned 
from  the  battle  of  Waterloo,  18  June  1815 ;  and 
terminated  on  29  July  1830,  with  the  abdica- 
tion of  Charles  X. 

Restora'tionistB,  the  followers  of  Origen 
in  the  opinion  that_  after  a  certain  purgation 
proportionate  to  their  delinquencies  all  will  be 
restored  to  God's  favor  and  to  paradise.  In 
the  Middle  Ages,  the  Brethren  of  the  Free 
Spirit  held  this  doctrine;  at  the  time  of  the 
Reformation,  it  was  taught  by  the  Anabaptists 
and  in  the  i8th  century  by  the  Rationalists. 
See  also  Universalism. 

Resomption,  the  return  to  specie  payment 
by  a  government.  The  Resumption  Act  of  14 
Jan.  1875  fixed  i  Jan.  1879  as  the  day  on 
which  specie  payments  should  be  resumed 
by  the  United  States  government.  Resumption 
actually  took  place  on  17  Dec.  1878,  when  the 
premium  on  gold  disappeared. 

Resurrectioii,  an  article  of  belief  contained 
in  all  the  formularies  of  the  Christian  faith, 
namely,  that  at  the  last  day  all  the  human  crea- 
tures that  shall  have  lived  on  earth  will  rise  from 
their  graves  in  the  bodies  which  they  had  in 
life.  It  is  a  doctrine  peculiar  to  the  Christian 
religion,  one  not  entertained  by  the  pagan  na- 
tions of  antiquity  nor  by  the  Hebrews^  till  the 
latter  period  of  their  history  as  a  nation.  In 
the  Hebrew  scriptures  are  many  passages  which 
favor  more  or  less  the  doctrine  of  the  resur- 
rection of  the  dead;  but  such  passages  are  in  no 
instance  free  from  ambiguity;  and  even  were  it 
to  be  granted  that  they  unequivocally  assert  a 
resurrection,  they  do  not  accord  with  the  doc- 
trine that  is  taught  in  all  the  creeds  of  Christen- 
dom, namely,  that  when  the  period  of  man's  life 
upon  the  earth  is  closed  then  he  entire  human 
race,  not  the  good  alone,  but  the  wicked,  not 
the  blest  alone,  but  those  also  who  are  destined 
to  everlasting  punishment  shall  arise  from  the 
grave  with  the  bodies  which  they  had  in  life  and 
appear  before  the  supreme  tribunal.  The  pas- 
sages of  Hebrew  Scripture  that  have  been  re- 
garded as  intimating  this  doctrine  are  chiefly 
Isaiah  xxvi.  19,  Job  xix.  23-27,  and  Daniel  xii. 
2.  The  passage  of  Isaiah,  as  rendered  in  the  Au- 
thorized Version  is,  ®Thy  dead  men  shall  live; 
together  with  my  dead  body  they  shall  arise." 
The  words  italicized  are  supplied  by  the  trans- 
lators. In  the  Septuagint  the  latter  half  of  the 
passage  _  is  rendered,  "and  those  in  the  graves 
shall  arise.*  If  this  is  unequivocally  a  declara- 
tion of  the  resurrection  of  the  bodies  of  men,  at 
least  it  does  not  assert  that  there  will  be  such  a 
resurrection  of  the  entire  human  race.  Job  xix. 
25-27  reads:  "I  know  that  my  redeemer  liveth 
and  that  he  shall  stand  at  the  latter  day  upon  the 
earth ;  and  though  after  my  skin  worms  destroy 
this  body,  yet  in  my  flesh  shall  I  see  God :  whom 
I  shall  see  for  myself,  and  mine  eyes  shall  behold, 
and  not  another."  Again  a  mutilated  Hebrew 
text,  with  variant  readings  and  variously  trans- 
lated in  the  versions:  but  granted  that  it  tells 
of  a  resurrection  on  the  last  day,  it  says  at  most 
only  that  Job  will  then  appear  in  his  body  as 
when    he    lived  —  one    man,   not   all   mankind. 


Much  clearer  and  stronger  is  the  passage,  Daniel 
xii.  2,  "Many  of  them  that  sleep  in  the  dust  of 
the  earth  shall  awake,  some  to  everlasting  life, 
and  some  to  shame  and  everlasting  contempt": 
this  is  explicit,  but  it  does  not  say  that  all  the 
dead  will  arise  clothed  in  their  bodies;  and  this 
becoming  "awake"  does  not  necessarily  imply  re- 
assumption  of  the  bodies  at  all.  Toward  the 
time  of  the  downfall  of  the  Jewish  nation  the 
belief  in  the  resurrection  of  the  body  was  gen- 
erally entertained  among  the  Jews :  in  the  apoc- 
ryphal book  2  Maccabees  the  doctrine  of  the  res- 
urrection is  strongly  asserted,  yet  even  there 
nothing  is  said  about  a  resurrection  of  all  the 
dead;  and  though  the  resurrection  of  all  the 
dead  is  now  the  13th  article  of  the  Jewish  creed, 
it  is  a  doctrine  that  cannot  be  proved  from  the 
Talmud  or  the  Midrashim,  according  to  which 
only  the  just  will  rise  again.  But  in  the  books 
of  the  New  Testament  the  resurrection  of  all  on 
the  last  day  is  explicitly  declared,  and  in  all  the 
formularies  of  Christian  belief,  beginning  with 
the  Apostles'  Creed,  this  doctrine  is  most  dis- 
tinctly asserted.  That  not  onl/  the  just  but  also 
the  wicked  shall  rise  again  is  explicitly  taught 
by  the  Founder  of  Christianity  in  Matt  v.  29, 
X.  28,  and  particularly  in  John  v.  28,  29,  "The 
hour  is  coming  in  which  all  that  are  in  the  graves 
shall  hear  his  voice,  and  shall  come  forth;  they 
that  have  done  good,  unto  the  resurrection  of 
life ;  and  they  that  have  done  evil,  unto  the  res- 
urrection of  damnation." — The  RESuwtECTioii 
OF  Jesus  Christ  on  the  third  day  after  his  cruci- 
fixion is  by  Saint  Paul  made  the  very  basis  of 
Christian  faith:  "If  Christ  be  not  risen  then  is 
our  preaching  vain,  and  your  faith  is  also  vain." 
The  evidence  of  the  truth  of  Christ's  resurrec- 
tion, for  those  who  were  to  form  the  first  nu- 
cleus of  his  church  was  the  fact  that  on  eleven 
different  o>ccasions  between  the  resurrection  and 
the  ascension  into  heaven  he  manifested  himself 
to  his  apostles  and  others,  his  companions  and 
friends:  and  these  testify  to  the  truth  of  this 
resurrection  in  clear,  definite,  positive  state- 
ments. Those  who  deny  the  objective  reality  of 
Christ's  resurrection  —  and  it  was  denied  in  the 
very  first  age  of  the  Church — attempt  to  ex- 
plain it  away  on  various  grounds ;  but  his  disci- 
ples distinctly  testified  that  it  was  Jesus  himself, 
in  corporeal  presence,  who  conversed  with  them 
at  sundry  times  during  the  40  days  preceding  the 
ascension. 

Resurrection,  a  novel  by  Leon  Tolstoy, 
published  in  1900.  It  presents  in  the  author's 
strongest  manner  the  theme  of  the_  development 
of  a  great  character,  besides  offering  a  picture 
of  Russian  society,  from  the  wealthy  office- 
holding  circle,  to  the  peasants  and  common  sol- 
diers, jailers,  and  criminal  classes.  Nekhlu- 
doff.  a  noble,  in  the  effort  to  right  the  wrong 
he  has  done  to  another,  unconsciously  rights  the 
wrong  done  in  himself  by  the  false  social  out- 
look and  inadequate  education  which  had  made 
him  what  he  was,  and  constructs  for  himself 
a  new  and  broadly  human  creed  of  living. 

Resurrection  Fern.  See  Ferns  and  Fern- 
Allies. 

Resurrection  Plant    See  Rose  of  Jericho. 

Resurrection  Sisters.      See  Orders,  Reug- 

lOUS. 

Resurrectionists,    or     Body-snatchers,     a 

class   of  miscreants   who,   in   Britain   previoiis 
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to  the  passing  of  the  Anatomy  Act  of  1832, 
made  a  livelihood  by  rifling  graves,  taking  out 
the  corpses  and  selling  them  to  schools  of  medi- 
cine and  surgery  as  "subjects"  for  dissection  or 
demonstration.  So  long  as  in  Britain  the  sup- 
ply of  "subjects*  from  the  gallows  sufficed  for 
the  needs  of  the  schools,  there  was  no  call  for 
a  resort_  to  illegal  means.  But  when,  in  the 
progressive  reform  of  criminal  law,  capital  pun- 
istiment  was  less  frequently  inflicted,  while  med- 
ical and  surgical  schools  were  greatly  multiplied, 
the  necessity  for  "subjects"  overrode  the  laws, 
and  the  trade  of  the  resurrectionist  flourished. 
As  the  schools  were  mostly  in  London,  the 
graveyards  in  the  vicinity  of  the  metropolis  were 
the  main  resource  of  the  body-snatchers,  with 
whom  the  grave-diggers  and  the  caretakers  were 
usually  in  league.  As  the  business  was  naturally 
risky  and  precarious  the  price  of  "subjects*  was, 
for  each,  $40  to  $50.  To  protect  the  bodies  of 
the  newly  interred,  their  graves  would  be  pro- 
tected with  strong  gratings,  or  spring-guns 
•would  be  set  at  night,  or  the  friends  of  the  de- 
ceased would  keep  watch,  armed,  over  the  graves 
for  several  nights  till  the  bodies  had  become 
unfit  for  use  in  the  schools.  These  precautions 
made  the  business  of  the  body-snatchers  even 
more  risky,  and  "subjects"  would  be  sought  in 
various  localities  throughout  the  kingdom.  As 
the  price  paid  by  the  doctors  rose  and  the  risk 
grew  greater,  it  occurred  to  one  Burke  at  Edin- 
burgh to  provide  subjects  for  the  dissecting 
table  by  killing  people  instead  of  violating 
graves.  He  was  hanged  at  Edinburgh  28  Jan.  1829, 
convicted  of  having  despatched  15  victims  and 
sold  their  bodies  to  the  doctors.  The  first  Anat- 
omy Act  of  the  British  Parliament  (1832)  pro- 
vides that  schools  of  anatomy  and  teachers  and 
demonstrators  of  anatomy  shall  be  licensed ;  such 
schools  and  such  teachers  are  empowered  to  re- 
ceive as  subjects  for  dissection  the  cadavers  of 
persons  dying  friendless,  in  poorhouses,  hos- 
pitals, and  elsewhere ;  and  the  trade  of  the  resur- 
rectionist was  practically  done  away  in  Brit- 
ain by  the  passage  of_  the  act  In  the  United 
States  there  are  not  in  any  of  the  individual 
States  anv  statutes  regulatmg  the  practice  of 
anatomical  dissection:  the  plundering  of  graves 
for_  subjects  of  dissection  is  a  misdemeanor  for 
■which  the  offender  may  be  indicted  at  common 
law.  Instances  are  not  very  rare  of  the  bodies 
of  persons,  not  friendless,  who  die  in  public  or 
quasi-public  hospitals,  being,  without  legal  war- 
rant, sold  to  the  schools  by  subordinate  em- 
ployees of  such  hospitals.  Body-snatching,  or 
rifling  of  graves  for  the  purpose  of  exactmg  a 
ransom  from  the  families  of  the  dead  is  not  in- 
frequent: a  notable  instance  was  that  of  the 
stealing  of  the  body  of  the  late  A.  T.  Stewart  in 
1878.  The  body-snatchers  in  this  case  demanded 
a  ransom  of  $200,000,  which  afterward  they  re- 
duced to  half  that  sum :  finally,  they  received 
$20,000  with  the  assurance  that  they  should  not 
be  prosecuted :  since  that  time  extraordinary  pre- 
cautions are  taken  against  body-snatching  from 
the  graves,  especially  of  very  rich  persons. 

Reszke,  rSshlce,  Edouard  de,  Polish  opera 
singer:  b.  Warsaw  2}  Dec.  1856.  He  studied  at 
the  College  de  1' Agriculture  of  Proskao,  and  then 
turned  attention  to  the  cultivation  of  his  re- 
markable bass  voice.  He  appeared  in  Paris  in 
1876  at  the  Theatre  Italien.  and  since  then  has 
sung  in  the  large  cities  of  Europe  and  America. 


He  created  the  role  of  the  King  in  Catalini's 
*Edda»  and  Carlo  V.  in  Marchetti's  'Dor 
Giovanni  d'Attstria*  at  Turin.  He  is  especially 
identified  with  Mephistopheles  in  *Faust* ; 
Frere  Laurent  in  'Romeo  et  Juliette,*  and  the 
Wagnerian  roles  of  Hans  Sachs,  Wotan  and 
King  Mark. 

Reszke,  Jean  de,  Polish  opera  singer: 
brother  of  Edouard  de  Reszke  (q.v.)  :  b.  War- 
saw 14  Jan.  1853.  He  completed  the  law  course 
at  the  Warsaw  University ;  but  having  been  sur- 
rounded by  a  musical  atmosphere  in  his  home, 
and  having  sung  as  a  boy  in  the  cathedral,  he 
decided  upon  singing  as  a  career.  He  studied 
with  Ciaffei  and  Cologni  in  Italy  and  made  his 
debut  in  Venice  in  1874  as  Alfonso  in  *La 
Favorita.'  In  the  two  fcrtlowin^  years  he  ap- 
peared in  London  and  Paris.  Hitherto  he  had 
sun^  baritone  roles,  but  in  1876  he  retired  to 
cultivate  his  natural  voice  whose  register  was 
that  of  a  tenor.  In  1880  he  reappeared,  singing 
at  Madrid  in  'Robert  le  Diable.'  Following 
this  he  created  the  part  of  Jean  in  Massenet's 
'Herodiade'  in  Pans  and  was  engaged  at  the 
Opera  where  he  sanp;  from  1885  to  1890,  appear- 
ing in  'Le  Prophete,'  'L'Airicaine,'  'Aida,' 
<Faust,>  'Romeo  et  Juliette,'  'Don  Juan,>  and 
'Le  Cid'  which  Massenet  composed  for  him. 
From  1893  to  1899  he  appeared  continuously  at 
the  Metropolitan  Opera  House,  New  Y'>rk, 
where  he  added  to  the  foregoing  roles  several 
Wagnerian  parts,  particularly  'Siegfried.*  In 
recent  years  he  has  been  associated  artistically 
with  his  brother  Edouard. 

Retaining  Wall,  a  wall  erected  for  the 
purpose  of  confining  a  body  of  water  in  a  reser- 
voir, or  for  resisting  the  thrust  of  the  ground 
behind  it.  Without  such  a  wall  the  earth  would 
lie  at  a  considerable  angle  off  the  perpendicular. 
The  angle  it  makes  with  the  horizontal  is  called 
the  angle  of  repose,  and  varies  with  the  nature 
of  the  material.  The  amount  of  resistance  neces- 
sary to  be  afforded  by  the  wall  depends  partly 
on  *he  riaterial  and  partly  on  the  angle  of  re- 
pose. For  the  pressure  against  the  wall  is  pro- 
duced by  the  material  filling  the  space  between  the 
angle  of  repose  and  the  face  of  the  wall ;  and  the 
less  this  angle  the  greater  the  quantity  of  ma- 
terial required  to  fill  the  space,  and  the  heavier  the 
material  the  greater  the  pressure.  It  will  hence 
appear  that  the  great  condition  to  be  observed 
in  the  erection  of  these  walls  is  that  the  sum  of 
the  forces  tending  to  displace  the  wall  shall 
be  exceeded  by  the  force  tending  to  produce 
stability.  As  a  general  rule  the  thickness  of 
retaining  walls  is  made  one  third  the  height 
of  the  bank  which  they  are  intended  to  support. 
In  estimating  the  requisite  thickness  of  the  wall, 
account  must  be  taken  of  the  different  ways  in 
which  it  may  be  displaced,  as  by  overturning, 
slipping  along  its  entire  base,  or  the  giving  way 
of  the  upper  parts  while  the  base  remains.  In 
reservoir  walls  of  masonry,  the  thickness  should 
be  made  practically  double  that  of  ordinary 
earth  retaining  walls. 

Retentiveness,  a  quality  of  memory  by 
which  the  after-effects  of  mental  processes  are 
long  held,  with  capability  of  reproduction.  Re- 
tention is  of  primary  importance  in  judgment, 
particularly  in  the  study  of  processes  that  ar« 
continuous,  or  in  which  there  is  a  continuity  of 
interest.  Thus  when  one  hears  a  succession  of 
sounds,  and  judges  that  tlie  second,  for  instance, 
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Js  louder  than  the  first,  the  property  of  retention, 
by  which  the  after-effect  of  the  hearing  of  the 
iirst  sound  is  compared  with  the  second,  is  of 
sreat  importance.  In  many  this  attribute  of 
retentiveness  is  weak,  seriously  impairing  their 
judgment  See  Judgment;  Memory  and  its 
Diseases. 

Rethel,  ra'tel,  Alfred,  German  painter:  b. 
Aix-la-Chapelle  15  May  1816;  d.  Diisseldorf 
1  Dec.  1859.  He  studied  at  the  Academy  of 
Dusseldorf  (under  W.  Schadow)  and  afterward 
at  Frankfort  (under  Philip  Veit  and  Schwind). 
Here  he  painted  'The  Resurrection  of  Christ' 
(in  the  Church  of  Saint  Nicholas),  'Daniel'  (in 
the  city  museum),  and  'Justice  Pursuing  a  Flee- 
ing Murderer.*  When  there  was  a  competitive 
exhibition  held  of  designs  for  frescoes  in  the 
town-house  of  Aix-la-Chapelle  representing  in- 
cidents in  the  life  of  Charlemagne,  he  was  chosen 
to  do  the  work,  and  lived  to  complete  four  of 
them;  the  other  four  being  executed  from  his 
designs  after  his  death.  These  are  considered 
the  finest  productions  of  his  brush.  He  painted 
in  water-color  a  series  of  pictures  illustrative  of 
'Hannibal's  Passage  of  the  Alps,'  which  were 
afterward  reproduced  by  wood  engraving.  In 
1848  he  executed  his  _ 'Dance  of  Death' ;  and 
drew  a  number  of  designs  on  wood.  His  style 
was  notable  for  grandeur  and  energy,  and  his 
frescoes  are  among  the  finest  modem  examples 
of  that  style  in  Europe.  In  1852  he  was  seized 
■with  a  nervous  affection  for  which  he  sought  re- 
lief by  traveling,  but  died  insane. 

Retiarius,  re-shl-a'ri-iis,  a  netman,  that  is, 
A  Roman  gladiator  who  wore  only  a  short  tunic 
and  carried  a  trident  and  net,  with  which  he 
endeavored  to  entangle  and  dispatch  his  adver- 
sary, who  was  armed  with  helmet,  shield,  and 
sword. 

Retina.     See  Eye. 

Retreat,  Spiritual,  or  Retreat,  in  devo- 
tional language,  a  season  of  retirement  from 
ordinary  secular  occupations  and  of  prayer,  of 
meditation  upon  the  truths  of  religion  and  the 
duties  of  the  Christian  life,  of  examination  of 
conscience,  of  serious  consideration  of  one's 
spiritual  state,  etc.  The  Retreat  is  also  called 
the  Spiritual  Exercises,  that  being  the  name 
given  to  it  by  Saint  Ignatius  de  Loyola,  whose 
plan  of  the  Exercises  (Exercilia  spiritualia) 
has  ever  since  his  day  been  the  directory  of  the 
Spiritual  Retreat.  The  Exercises  are  arranged 
for  a  retreat  of  4  weeks,  but  usually  the  time 
is  abridged  to  10  days  or  a  week.  See  Exer- 
cises, Spiritual. 

In  military  language,  a  retrograde  movement, 
whether  forced  or  strategical,  by  which  troops 
retire  before  an  enemy:  it  differs  from  a  flight 
in  being  orderly  and  under  control.  An  army 
in  retreat  must  be  covered  by  a  powerful  rear- 
guard, which  from  time  to  time  must,  if  the 
■  enemy  is  pursuing,  hold  the  pursuers  at  bay, 
while  the  artillery  and  the  baggage  pass  defiles, 
cross  streams  or  overcome  any  obstacles. 

Retribu'tion,  in  anthropology  and  in  law: 
in  anthropology  the  retribution  theory  ex- 
presses the  belief  in  states  of  happiness  or  of 
tnisery  in  another  world,  allotted  to  men  accord- 
ing to  their  deserts  while  living  on  earth.  Tylor 
('Primitive  Culture.'  ch.  xiii.)  does  not  find 
this  idea  existing  universally  in  the  religions 
of  the  lower  range  of  culture  that  have  not  been 
affected  by  contact  with  higher  religions.    The 


most  primitive  view  of  the  life  beyond  the  grave 
was,  he  holds,  that  it  is  simply  a  continuation  of 
the  present:  to  this  succeeds  the  belief  that  ex- 
cellence valor,  social  rank,  etc.,  modify  circum- 
stances and  surroundings  in  the  next  life;  out 
of  this,  he  believes,  was  finally  developed  a  doc- 
trine of  future  rewards  and  punishments. —  In 
law,  the  theory  of  retribution,  or  retributive 
theory  is,  that  punishment  is  inflicted  in  retri- 
bution for  an  offense,  and  ought  to  be  similar 
the  misdeed :  this  is  the  principle  of  the  retribu- 
tion prescribed  in  the  Hebrew  law  —  *an  eye 
for  an  eye,  and  a  tooth  for  a  tooth.*  In  modem 
legislation  deterrence  displaces  retribution:  it  is 
held  that  no  more  punishment  should  be  inflicted 
than  suffices  to  deter  others  from  committing 
the  offense:  even  the  death  penalty  is  not  de- 
fended on  the  principle  of  "Life  shall  go  for  life,* 
but  because  with  abandoned  criminals  capital 
punishment  has  a  more  deterrent  effect  than 
has  life  imprisonment. 

Retriever,  a  dog,  trained  to  find  out  and 
bring  back  any  killed  or  wounded  _^me.  fhe 
two  varieties  of  British  retriever  differ  only  in 
coat  The  larger  and  more  familiar  breed  of 
retrievers,  the  wavy-coated,  is  formed  by  cross- 
ing the  Newfoundland  and  the  setter;  the 
smaller  or  curly-coated  breed  is  formed  by 
crossing  the  water-spaniel  and  the  terrier.  The 
typical  retriever  is  20  or  more  inches  high,  with 
a  stoutly-built  body,  strong  limbs,  webbed  toes, 
and  black  and  curly  fur.    See  Doc. 

Returning  Boards.  All  State  governments 
have  provision  for  the  final  canvass  of  votes  in 
State  elections  by  some  central  authority,  known 
as  a  returning  board,  or  by  some  similar  desig- 
nation. The  duties  of  these  boards  are  minis- 
terial, and  they  have  no  right  to  go  outside  the 
face  of  the  returns.  In  the  Presidential  election 
of  1876  the  returning  boards  of  Florida,  South 
Carolina  and  Louisiana,  controlled  by  the 
"carpetbag*  and  negro  element,  went  behind  the 
returns,  and  assumed  to  cast  out  sufficient  votes 
on  the  ground  of  alleged  fraud  and  intimidation 
to  give  those  States  to  the  Republican  electors. 
A  great  ferment  resulted,  and  in  order  to  allay 
the  agitation  and  arrive  at  a  correct  conclusion, 
an  electoral  commission  was  appointed,  which 
decided  in  favor  of  the  Republican  candidate, 
Rutherford  B.  Hayes. 

Retz,  retz,  Rais,  raz,  or  Rays,  raz,  GfUes 
de  Laval  de,  French  military  officer:!).  1404; 
d.  26  Oct.  14^.  He  was  a  Breton  of  high  rank, 
and  distinguished  himself  under  (Charles  VII.  in 
the  struggle  with  the  English,  fighting  by  the 
side  of  the  Maid  of  Orleans.  Subsequently  he 
received  the  baton  of  marshal.  He  retired  to  his 
estates,  but  was  brought  to  trial  by  the  Bishop 
of  Nantes,  charged  with  sorcery  and  the  prac- 
tice of  cruelty  in  the  celebration  of  demoniac 
rites.  He  was  convicted  and  burned.  Attempts 
were  once  made  to  find  in  Retz  a  historical 
original  of  Bluebeard,  but,  of  course,  in  vain. 

Retz,    Jean    Fransois    Paul    de    Gondi, 

Cardinal  de,  French  politician:  b.  Montmirail 
19  Sept.  1613;  d.  Paris  24  Aug.  1679.  His  in- 
structor was  the  celebrated  Vincent  de  Paul. 
In  1643  he  received  a  doctorate  at  the  Sorbonne, 
and  was  appointed  coadjutor  of  the  archbi<hop 
of  Paris.  Although  preferring  military  service 
he  found  he  could  gratify  his  ambitions  in  the 
church  and  his  impassioned  eloquence  won  him 
the  favor  of  the  Parisians.    Aiming  at  political 
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influence  he  incurred  the  enmity  of  Richelieu, 
and,  after  his  death,  of  Mazarin.  The  Fronde, 
or  the  party  opposed  to  the  court  and  Mazarin, 
received  the  coadjutor  as  a  man  whose  genius 
and  popularity  made  him  a  valuable  accession, 
and  De  Retz  embraced  their  cause  with  zeal. 
The  various  insurrections  of  the  people  and  the 
Frondeurs  obliged  Mazarin  to  leave  France, 
whereupon  De  Retz  seemed  to  have  it  in  his 
power  thenceforth  to  hold  the  reins  of  govern- 
ment. But  Mazarin  soon  returned  from  his 
banishment,  more  powerful  than  ever.  The 
Fronde,  which  had  never  been  firmly  united,  and 
the  members  of  which,  with  the  exception  of 
Conde  and  De  Retz,  were  weak  and  wavering, 
was  dissolved;  and  soon  after  the  latter,  not 
without  the  management  of  his  enemy  Mazarin, 
had  obtained  the  cardinal's  hat,  he  was  unex- 
pectedly seized  and  confined  in  the  castle  of 
Vincennes,  whence  he  was  subsequently  removed 
to  Nantes.  Here  he  found  means  to  escape, 
and,  perpetually  pursued  by  officers  of  Mazann, 
wandered  for  eight  years  through  Europe. 

After  the  death  of  Mazarin  in  1661  he  was 
allowed  to  return  to  France,  after  having  prom- 
ised never  to  take  part  again  in  political  com- 
binations. He  now  resigned  his  archbishopric, 
governed  the  abbey  of  St.  Denis,  lived  retired, 
restricted  his  wants^  paid  his  immense  debts, 
and  distributed  pensions  to  his  friends.  _  Recon- 
ciled with  all  parties  he  lived  the  retired  and 
auiet  life  of  a  philosopher.  His  posthumous 
'Memoires*  (1710)  give  an  interesting  picture 
of  his  character."  The  best  edition  of  his  works 
is  that  in  the  'Grands  Ecrivains  de  la  France* 
series  (1872-90).  An  abridged  edition  was  pub- 
lished in  1865  in  one  volume.  Consult:  Chan- 
telauze,  'Le  Cardinal  de  Retz,  Etude  historique' 
(1878);  'Le  Cardinal  de  Retz  et  ses  Missions 
diplomatiques  a  Rome*   (1819). 

Retzsch,  retsh,  Moritz,  German  artist:  b. 
Dresden  9  Dec.  1779 ;  d.  Holflossnitz,  near  Dres- 
den, II  June  1857.  As  a  painter  his  sub- 
jects were  taken  largely  from  German  and 
Greek  mythology  and  display  beauty  in  drawing 
and  color.  Retzsch's  illustrations  of  the  great 
poets,  comprehending  the  drawings  executed  by 
him  for  editions  of  Goethe's  'Faust,'  and  the 
works  of  Schiller  and  Biirger,  have  rendered 
him  deservedly  famous.  He  executed  a  'Shake- 
speare Gallery*  consisting  of  80  plates.  In 
1824  he  was  appointed  a  professor  in  the  Art 
Academy  at  Dresden.  His  illustrations  of 
poetry  and  legend  were  done  in  outline  and  are 
distinguished  by  exquisite  delicacy  and  refine- 
ment of  form  and  expression. 

Reuchlin,  roiH'lin,  Johann  (Hellenized 
K.\PNio),  German  Hebrew  scholar  and  human- 
ist :  b.  Pforzheim,  Baden,  22  Feb.  1455 ;  d.  Lieb- 
enzell  30  June  1522.  The  excellence  of  his  sing- 
ing procured  him  a  place  in  the  chapel  of  the 
Margrave  of  Baden,  who  appointed  him  travel- 
ing companion  to  his  son  Frederick,  afterward 
bishop  of  Utrecht.  In  1473  Reuchlin  accom- 
panied that  prince  to  Paris,  and  there  studied 
Greek  under  Hieronymus  of  Sparta,  besides 
applying  himself  assiduously  to  Latin  composi- 
tion and  Hebrew.  In  1475  he  went  to  Basel,  and 
after  some  time  spent  in  the  study  of  Greek 
began  to  teach  that  language,  with  Latin  and 

C' ilosophy.    At   this    time   also    he   wrote   his 
tin  dictionary,   'Breviloquus,  id  est  Diction- 
arium  singulas  Voces  Latinas  breviter  explicans' 


(1478),  the  first  published  in  Germany.  In  1  -8 
he  went  back  to  France,  and  studied  law  at  Or- 
leans, while  he  taught,  at  the  same  time,  the 
ancient  languages.  In  1481  he  returned  to  Ger- 
many, and  taught  law  and  the  belles-lettres  at 
Tubingen.  Eberhard,  count  of  Wiirtemberg, 
soon  after  took'him,  as  the  best  Latinist  in  Ger- 
many, in  his  train  on  an  embassy  to  Rome.  The 
Emperor  Frederick  II.  created  him  a  noble  of 
the  empire  in  1492.  After  Eberhard's  death 
Reuchlin  lived  several  years  at  the  court  of 
Philip,  elector  of  the  Palatinate.  Here  he  en- 
riched the  Heidelberg  library  with  manuscripts, 
and  productions  of  the  new  art  of  printing.  He 
was  subsequently  appointed  president  of  the 
court  of  the  confederacy  which  had  been  estab- 
lished by  the  Swabian  princes  against  the  en- 
croachments of  the  house  of  Bavaria.  He  was 
also  engaged  in  translating  the  penitential 
psalms,  preparing  a  Hebrew  grammar  and  dic- 
tionary, and  correcting  the  translation  of  the 
Bible.  A  converted  Jew,  John  Pfeffercorn,  and 
Hoogstraten,  an  inquisitor,  obtained  from  the 
Emperor  Maximilian,  in  1509,  an  order  that  all 
Hebrew  works,  the  Old  Testament  only  ex- 
cepted, should  be  burned,  on  the  ground  that 
they  were  full  of  blasphemies  against  Christ. 
The  emperor,  however,  consulted  Reuchlin,  who 
assured  him  that  these  works,  instead  of  injur- 
ing Christianity,  contributed,  on  the  contrary,  to 
its  honor  and  glory,  since  the  study  of  them 
produced  learned  and  bold  champions  to  fight 
for  the  honor  of  the  Christian  religion,  and  that 
to  destroy  these  books  would  be  to  put  arms 
into  the  hands  of  its  enemies.  The  order  was 
thereupon  recalled,  but  a  war  of  pens  raged  for 
ten  years.  Passages  were  extracted  from 
Reuchlin's  works  and  their  meaning  perverted ; 
on  the  ground  of  which  a  charge  of  heresy  was 
brought  against  him.  He  was  summoned  in  1513 
before  the  Inquisition  at  Mainz,  presided  over 
by  Hoogstraten,  and  by  a  decree  of  that  tribunal 
his  writings  were  consigned  to  the  flames.  This 
roused  the  indignation  of  the  friends  of  classical 
literature,  and  an  appeal  was  made  to  Pope  Leo 
X.,  who  referred  the  whole  matter  to  the  Bishop 
of  Spires.  That  prelate  declaring  Reuchlin  in- 
nocent, ordered  the  monks  to  pay  the  expenses 
of  the  investigation.  A  counter  appeal  was  made 
by  Hoogstraten;  but  Reuchlin  was  then 
acquitted  by  a  commission  of  prelates  held  at 
Augsburg  in  1516;  and  the  pope  issued  a  mandate 
that  all  proceedings  against  Reuchlin  should  be 
stopped.  In  the  course  of  this  contest  appeared 
the  'Epistolse  Obscurorum  Virorum,'  in  which 
the  enemies  of  Reuchlin  were  ridiculed.  When, 
in  1517,  he  received  the  theses  propounded  by 
Luther,  he  exclaimed,  "Thanks  be  to  God,  at  last 
they  have  found  a  man  who  will  give  them  so 
much  to  do  that  they  will  be  compelled  to  let  my 
old  age  end  in  peace.*  In  1518  he  was  appointed 
professor  of  Hebrew  and  Greek  at  Wittenberg, 
but  sent  his  nephew  Melanchthon  instead,  and 
William  of  Bavaria  appointed  him  professor  in 
the  University  of  Ingolstadt.  Although  sus- 
pected of  a  leaning  toward  Protestantism,  he 
never  left  the  Roman  Catholic  Church.  Consult : 
Geiger,  'Johann  Reuchlin:  sein  Leben  und  seine 
Werke*  (1871);  Geiger,  'Johann  Reuchlins 
BriefwechseP  (1875);  Horawitz,  'Zur  Bio- 
graphic und  Korrespondenz  J.  Reuchlins* 
(1877) ;  Holstein,  <J.  Reuchlins  Komodien* 
(1888). 
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Reuleaux,  re-lo,  Franz,  German  mechan- 
ical engineer:  b.  Eschweiler,  Prussia,  30  Sept. 
1829.  He  served  an  apprenticeship  at  Koblenz, 
studied  at  Karlsruhe  and  for  a  year  was  director 
of  a  factory  in  Cologne.  In  1856-64  he  taught 
at  Ziirich  and  in  1864-96  was  engaged  in  teach- 
ing in  Berlin,  where  he  was  director  of  the  In- 
dustrial School  from  1868-96.  The  German  ex- 
hibit of  machinery  at  the  Philadelphia  Exhibition 
in  1876  greatly  impressed  Reuleaux  with  the  in- 
feriority of  German  construction  and  design  and 
he  earnestly  strove  to  remedy  the  fault.  He 
gathered  at  Berlin  a  fine  collection  of  kinematic 
models  and  wrote:  <Der  Konstrukteur* 
(1860-2);  <Br!efe  aus  Philadelphia*  (1877); 
'Kurzgefasste  Geschichte  der  Dampfmaschine* 
(1891);  *Thomassche  Rechenmaschine'  (1892); 
etc. 

Reuling,  roi'lTng,  George,  American  oph- 
thalmologist :  b.  Romrod,  Germany,  1 1  Nov.  1839. 
He  was  educated  in  Berlin  and  Vienna,  served 
as  surgeon  in  the  Prussian  army  during  the  war 
with  Austria,  and  in  1866-7  was  assistant  surgeon 
at  the  Eye  Hospital  in  Wiesbaden.  He  studied 
in  Paris  in  1867-8,  came_  to  _  Baltimore  and  in 
1869  was  appointed  physician-in-chief  to  the  Eye 
and  Ear  Infirmary  there.  He  was  professor  of 
ophthalmology  at  the  University  of  Baltimore;  of 
eye  and  ear  surgery  at  Washington  University, 
Baltimore,  and_  smce  1886  has  been  professor  of 
e^e  and  ear  diseases  at  the  Baltimore  Medical 
College.  He  is  eye  and  ear  surgeon  to  various 
hospitals  and  institutions,  has  invented  an  a^ 
paratus  for  eye  and  ear  surgery  and  written  vari- 
ous articles  on  the  subject. 

Reumont,  roT'mont,  Alfred  von,  German 
historian :  b.  Aix-larChapelle,  Prussia,  15  Aug. 
1808;  d.  Burtscheid,  near  Aix-la-Chapelle,  27 
April  1887.  He  was  educated  at  Bonn  and  Hei- 
delberg, and  in  1835  entered  the  Prussian  diplo- 
matic service.  From  1857-60  he  was  minister 
resident  at  Florence,  Modena  and  Parma  suc- 
cessively. Besides  several  valuable  biographies, 
including  'Michelangelo'  (1834)  ;  'Andrea  del 
Sarto>  (1835)  ;  and  'Benvenuto  Cellini>  (1887)  ; 
he  wrote:  'Ganganelli,  seine  Briefe  und  seine 
Zeit>  (1847):  'Geschichte  der  Stadt  Rom> 
(1867-70) ;  'Charakterbilder  aus  der  neueren 
Geschichte  Italiens*    (1886);  etc. 

Riunion,  Isle  de  la,  el  de  la  rS-ii-nS-dn,  or 
Isle  of  Bourbon,  in  the  Indian  Ocean,  about 
400  miles  east  of  Madagascar,  a  French  insular 
colony,  with  an  area  of  about  965  square  miles, 
its  length  being  45  miles  and  breadth  33  miles. 
It  was  discovered  by  Mascarenhas,  a  Portuguese, 
in  1545,  who  called  it  by  his  own  name.  The 
French  took  possession  in  1649,  and  gave  it  the 
name  of  Bourbon.  It  was  captured  by  the  Brit- 
ish in  1810,  and  restored  to  France  in  1815.  The 
island  is  of  volcanic  origin,  composed  of  two 
enormous  volcanic  mountains,  in  one  of  which 
the  fire  is  extinct;  the  other  is  still  in  activity. 
The  loftiest  summit,  Le  Piton  de  Neige,  or  the 
Snowy  Pike,  is  about  10,000  feet  above  the  level 
of  the  sea.  The  climate  is  excessively  hot  from 
November  to  April ;  the  evenings,  however,  are 
refreshed  by  the  sea  breezes,  and  the  mornings 
by  the  land  breezes.  The  capital  is  Saint  Denis, 
a  pretty  town;  pop.  (1899)  32,850.  Other  urban 
centres  are  Saint  Pierre,  and  Saint  Benoit,  con- 
nected by  a  railway  83  miles  long  with  the  chief 
port,   Pointe-des-Galets.     The  principal  articles 


of  export  are  coffee,  sugar,  vanilla,  gums,  lichens 
for  dyeing,  cotton,  hides,  etc  Sugar  is  by  far 
the  most  valuable  export;  vanilla  comes  next 
Commerce  is  impeded  by  Uie  want  of  good  har- 
bors. The  population  consists  of  (1901)  173,230 
native  Africans,  Chinese,  coolies,  Malays,  etc, 
with  a  French  administration  and  military  force 
of  about  1,000. 

Reus,  ra'oos,  Spain,  in  the  province  of 
Tarragona,  is  an  important  railway  station  and 
a  progressive  town,  with  a  port  at  Salou  on  the 
Mediterranean,  four  miles  distant  It  has  ex- 
cellent schools  and  model  public  institutions.  Its 
importance  as  a  commercial  centre  has  increased 
in  a  marked  manner  during  the  last  quarter  of 
a  century.  Its  export  houses  represent  great 
local  industries  in  the  agricultural  products  of 
flour,  wine,  and  fruit 

Reusch,  roish,  Friedrich,  German  sculp- 
tor: b.  Siegen,  Prussian  Westphalia,  S  Sept 
1843.  He  received  lessons  at  the  Berlin  Acad- 
emy, and  afterward  from  Albert  Wolff.  In  1874 
he  traveled  in  Italy  for  purposes  of  study,  and 
on  his  return  executed  some  military  statues 
for  Siegen  and  Bensberg,  and  a  group  in  mar- 
ble for  the  Belle  Alliance  bridge  at  Berlin.  A 
lucky  inspiration  was  his  'Demon  of  Steam.* 
This  spirited  and  highly  original  work  was 
modeled  in  1880,  and  subsequently  cast  in 
bronze  and  set  up  in  the  Scientific  High  School 
at  Charlottenburg.  He  became  teacher  in  the 
Art  Academy  of  Konigsberg  (1881),  and  mean- 
while executed  numerous  busts  and  statues  for 
public  buildings ;  the  monuments  of  Vessel, 
the  astronomer,  and  Jacobson,  the  oculist;  the 
sepulchral  monument  of  Gen.  Bronsart  von 
Schellendorf,  and  the  colossal  figure  of  Em- 
peror Wilhelm  I.  in  his  coronation  robes  which 
stands  in  front  of  the  palace  (1894).  Of  his 
imaginative  works  the  most  notable  are  'Psyche 
Appeasing  Cerberus* ;  'Cupid  Putting  on  the 
Helmet  of  Mars* ;  and  the  'Triumph  of  Cupid 
over  Hercules.* 

Reuss,  rois,  Eduard  Wilhelm  Eugen. 
German  theologian:  b.  Strasburg,  Germany,  18 
July  1804;  d.  there  15  April  1891.  He  was  edu- 
cated at  the  University  of  Strasburg,  in  Halle 
and  in  Paris,  was  privat-docent  at  Strasburg 
and  occupied  the  chair  of  theology  there  in 
1836^8  and  in  1872-88.  He  was  a  leader  among 
the  liberal  Protestant  theologians  of  his  day, 
and  an  able  writer  and  translator.  His  works 
include:  'History  of  the  Sacred  Scriptures  of 
the  New  Testament*  (1842);  'History  of  the 
Canon  of  the  Sacred  Scriptures*  (1862);  'The 
Bible,  New  Translation,  with  Commentary*  (19 
vols.,  1877-9) ;  etc. 

Reuss,  Germany,  two  central  principalities, 
belonging  to  an  older  and  a  younger  line,  some- 
what intermingled  with  and  lying  between  Sax- 
ony, Bavaria,  and  the  Saxon  duchies.  Total 
area  of  both  principalities,  441  square  miles, 
mostly  mountainous.  The  territory  of  the  older 
line,  the  principality  of  Reuss-Greiz,  consists  of 
the  lordships  of  Greiz  and  Burgk,  and  has  an 
area  of  122  square  miles.  These  lordships  are 
separated,  one  being  traversed  by  the  White 
Elster,  while  the  other  lies  along  both  banks  of 
the  Saale.  The  surface  is  better  adapted  for 
pasture  than  agriculture,  rearing  great  num- 
bers of  homed  cattle  and  sheep,  but  scarcely 
raising  grain  sufficient  to  meet  the  consumption. 
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The  most  important  crops  are  potatoes  and  flax ; 
bops  also  are  partially  grown.  The  weaving  of 
woolen,  linen,  and  cotton  fabrics  is  also  among 
the  principal  occupations  of  the  people.  The 
<:apital  is  Greiz,  and  the  only  other  town  is 
Zeulenroda.  The  territories  of  the  younger  line, 
called  the  principality  of  Reuss-Gera-Schleiz- 
Lobenstein-Ebersdorf,  have  together  an  area  of 
.319  square  miles.  These  territories  are,  on  the 
whole,  fertile  and  well  wooded,  raise  sufficient 
grain  to  supply  the  consumption,  and  possess 
among  their  minerals  marble,  salt,  and  iron. 
The  capital  is  Gera,  and  other  towns  are  Schleiz, 
Sealburg,  Hirschfeld,  and  Lobenstein.  The  di- 
vision into  an  older  and  a  younger  branch  dates 
from  1616.  Since  1668  all  the  princes  of  both 
lines  have  been  called  Heinrich  ^Henry).  Both 
lines,  as  well  as  the  great  majority  of  their 
subjects,  are  Protestants.  The  principality  of 
Reuss-Greiz  has  a  population  of  about  70,000; 
Reuss-Schleiz,  of   140,000. 

Reuss,  Switzerland,  a  tributary  of  the  Aar, 
rising  on  the  north  face  of  the  Saint  Gothard, 
flowing  north  past  Andermatt  and  Amsteg,  be- 
tween which  places  its  course  is  through  a  wild 
and  narrow  gorge,  spanned  by  the  Devil's  Bridge 
and  other  wonders  of  Swiss  roadmaking,  and 
■entering  the  south  end  of  the  Lake  of  Lucerne. 
This  it  leaves  again  at.  its  north  end,  at  the  town 
of  Lucerne,  and,  still  going  nearly  due  north, 
reaches  the  Aar  near  Windisch  (Aargau).  Its 
length  is  90  miles. 

Reuter,  roi'ter,  Fritz,  German  dialect  poet 
and  story  writer:  b.  Stavenhagen,  Mecklenburg- 
Schwerin,  7  Nov.  1810;  d.  Eisenach  12  July 
1874.  He  studied  law  at  the  universities  of 
Rostock  and  Jena,  and  in  1833  was  condemned  to 
death  at  Berlin  for  his  share  in  a  students' 
democratic  society.  His  sentence  was,  however, 
«ommuted  by  the  king  to  30  years'  imprisonment. 
Till  1838  he  was  a  close  prisoner  in  various 
Prussian  fortresses,  and  after  a  farther  period 
•of  confinement  in  the  Mecklenburg  fortress  of 
Domitz  was  set  free  in  184a  For  10  years  he 
devoted  himself  to  farming,  but  in  1850  became 
A  private  teacher  in  the  Pomeranian  town  of 
Treptow.  In  1853  he  was  made  famous  by  the 
publication  of  humorous  poems  in  the  Platt- 
Deutsch  dialect,  entitled  'Lauschen  un  Rimels* 
(new  series,  1838).  These  were  followed  by 
<  Polterabendgedichte'  (1855)  and  <Reis'  nah 
Bellegen*  (1855).  His  later  works  comprise: 
<Kein  Hiisung'  (1858),  a  tragical  village  story 
in  verse;  'Hanne  Niite  und  de  liitte  Pudel' 
(1859);  <Schiirr-Murr'  (1861),  a  collection  of 
tales  in  both  Low  and  High  German;  and  <011e 
Kamellen*  (1860-8),  his  chief  prose  work,  a 
series  of  tales  in  Platt-Deutsch,  including  *Ut 
de  Franzosentid'  (i860);  *Ut  mine  Festungs- 
tid,^  an  accoimt  of  his  conviction,  and  impris- 
onment (1862)  ;  <Ut  mine  Strontid,'  his  master- 
-piece  (1864);  <D6rchlauchting>  (1866);  and 
<De  Reis'  nah  KonstantinopeP  (1868);  'Die 
Drei  Langhause'  (1878),  a  satirical  play;  'Lust- 
«piele  und  Polterabendgedichte>  (1883);  and 
'Reuter-Reliquien'  (i^s).  Renter's  stories 
are  lacking  in  plot,  but  are  marked  by  clever 
-episodes,  skilful  character  drawing,  and  a  humor, 
which,  despite  the  difficulty  of  his  medium,  was 
■universally  appreciated  in  Germany.  An  addi- 
tion of  his  works  appeared  in  i8(53-S,  and  in 
187s  two  volumes  of  'Nachgelassene  Schriften,' 
with  biography,  were  added  by  Wilbrandt.  Con- 


sult the  <Briefe  an  seinen  Vater'  (ed.  Engel, 
1896)  ;  Lives  by  Romer  (1895)  :  and  Wilbrandt 
(in  <Geisteshelden'  2d  ed.  iSsfc). 

Reuter,  Paul  Julius,  Bason,  German  tele- 
graph promoter:  b.  Cassel,  Germany,  21  July 
1816;  d.  Nice,  France,  25  Feb.  1899.  He  settled 
in  Aix-la-Chapelle  in  1849,  where  he  first  estab- 
lished his  system  of  transmitting  news  by  tele- 
graph to  the  leading  towns  on  the  continent,  and 
in  1858  removed  to  London,  where  he  undertook 
to  supply  the  English  newspapers  with  foreign 
news.  His  enterprise,  known  as  "Reuter's 
Agency,*  occupied  a  unique  field  and  grew  in 
importance  from  year  to  year  until  it  is  now  in 
operation  in  all  parts  of  the  worlds  In  1865  he 
obtained  the  permission  of  the  government  to  lay 
a  cable  from  England  to  Cuxhaven,  and  shortly 
after  to  lay  one  between  France  and  the  United 
States.  In  1872  the  shah  of  Persia  granted  to 
him  the  exclusive  rights  of  constructing  rail- 
ways, farming  customs,  and  control  of  the  nat- 
ural resources  of  the  country,  but  later  ex- 
changed these  privileges  for  that  of  establishing 
the  bank  of  Persia.  He  was  created  baron  by 
the  Duke  of  Saxe-Coburg-Gotha  in  1871. 

Reuterdahl,  roi'ter-dal,  Henry,  American 
naval  artist:  b.  Malmo,  Sweden,  12  Aug.  1871. 
He  received  his  academic  education  at  Stock- 
holm, Sweden,  and  after  remaining  in  this 
country  served  as  newspaper  correspondent  dui- 
ing  the  Spanish-American  War.  He  has  con- 
tributed to  various  prominent  periodicals  in  this 
country  and  England,  and  illustrated  the  < His- 
tory of  the  New  American  Navy>  (1903)  by 
John  D.  Long  (q.v.). 

Reutlingen,  roit'ling-en,  Germany,  in  Wiir- 
temberg,  capital  of  the  circle  o'f  the  Schwarz- 
wald  or  Black  Forest,  on  the  Echaz,  affluent  of 
the  Neckar,  20  miles  south  of  Stuttgart  The 
Church  of  St.  Mary  is  of  great  antiquity  (13th 
century),  and  its  tower,  325  feet  high,  of  Gothic 
type,  considered  the  most  beautiful  in  the  king- 
dom. The  environs  of  the  town  are  most  ro- 
mantic. Its  leather  and  textile  industries  are 
important. 

ReveilU,  re-val'ye,  or  rev-e-le',  the  signal 
given  in  camp  and  garrison  at  break  of  day,  by 
beatof  drum  or  sound  of  bugle,  for  the  soldiers 
to  rise  and  begin  the  duties  of  the  day. 

Revel,  rev'el,  or  Reval,  rev'al,  Russia,  cap- 
ital of  Esthonia,  on  a  small  bay  of  the  same 
name,  238  miles  southwest  of  Saint  Petersburg. 
The  ancient  part  of  the  city  on  a  rocky  emi- 
nence is  surrounded  by  Gothic  walls  and  con- 
tains the  cathedral,  castle,  governor's  residence, 
high  school,  and  aristocratic  quarters;  other 
churches,  the  town-hall,  several  fine  halls, 
schools,  etc.,  are  located  in  the  lower,  or  com- 
mercial, town.  There  are  two  harbors:  mer- 
cantile- and  naval.  Commerce  is  comparatively 
unimportant.  Flax,  linseed,  grains,  skins,  and 
potato  brandy  are  exported ;_  salt,  wine,  fruits, 
and  manufactured  and  colonial  goods  imported. 
Pop.  about  68,000. 

Revelation,  in  theology,  the  communica- 
tion of  truth  by  God  to  men;  also,  the  truth 
so  conveyed,  and  especially  in  the  Scripture. 
There  is  a  revelation  of  God's  will  and  his  pur- 
poses made  through  man's  reason  and  the  voice 
of  conscience:  Nature  everywhere  reveals  God's 
attributes  —  his  power,  his  goodness,  his  wis- 
dom,  his   providence;   so,   too,   the   history  of 
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the  triDes  of  mankind  upon  the  earth  affords 
proofs  of  divine  governance.  But  the  most  ex- 
press revelation  of  God's  purposes  toward  man 
is  made  in  the  written  word,  in  the  record  of 
special  divine  communications  made  in  time  past 
to  holy  men  "who  spake  as  they  were  moved 
by  the  Holy  Spirit*;  and  this  written  word  is 
the  key  to  all  the  other  revelations  of  the  divine 
nature  and  the  divine  will.  See  Inspiration  ; 
Bible. 

Revelation,  Book  of.     See  Apocalypse. 

Revelganj,  or  Godna,  India,  in  Bengal, 
near  the  confluence  of  the  Ganges  with  the 
Ghagra,  has  an  active  local  trade.  It  is  famous 
as  the  home  of  Gautama,  the  founder  of  Bud- 
dhism, who  also  taught  here.    Pop.  14,750. 

Rev'els,  Hiram  R.,  American  legislator 
and  Methodist  clergyman :  b.  Fayetteville,  N. 
C,  I  Sept.  1822;  d.  Aberdeen,  Miss.,  16  Jan. 
1501.  He  was  of  African  descent,  was  educated 
at  Knox  _  College,  Illinois,  and  ordained  to  the 
ministry  in  1847.  For  several  years  he  traveled 
among  the  colored  people  in  Ohio,  Illinois,  In- 
diana, and  Missouri,  engaged  in  preaching  and 
lecturing,  and  later  settled  in  Baltimore,  Ohio, 
where  he  acted  as  a  minister  and  as  principal 
of  a  high  school  for  colored  students.  In  the 
Civil  War  he  assisted  in  the  organization  of 
colored  regiments  and  went  to  the  front  as 
chaplain.  He  settled  in  Natchez,  Miss.,  after  the 
war,  and  became  an  influential  citizen.  He  was 
a  member  of  the  city  council  of  Natchez,  elected 
to  the  State  senate  in  1869.  and  in  1870  was 
sent  to  the  United  States  Senate,  the  first  of 
his  race  to  become  a  member  of  that  body.  He 
was  president  of  the  Alcorn  Agricultural  and 
Mechanical  University,  Rodney,  in  1871-83,  and 
at  his  death  was  a  presiding  elder  in  his  church. 

Revels,  Master  of  the,  an  English  court 
officer  in  former  times  appointed  to  superintend 
the  revels  or  amusements,  consisting  of  dancing, 
masking,  etc.,  in  the  courts  of  princes,  the  inns 
of  court,  and  noblemen's  houses,  during  the  12 
Christmas  holidays. 

Revenue,  the  income  of  a  nation,  derived 
from  taxation  in  various  forms.  In  England 
the  principal  source  of  revenue  is  the  income 
tax.  In  the  United  States  the  national  govern- 
ment derives  its  revenue  chiefly  from  tariff  du- 
ties, and  internal  taxes  on  alcoholic  liquors  and 
tobacco.  The  revenues  of  the  various  States  and 
municipalities  are  mainly  from  taxes  on  land 
and  buildings,  and  personal  property.  New 
York  and  some  other  States  have  an  inheritance 
tax  which  brings  in  large  returns,  so  that  the 
New  York  State  government  is  supported  almost 
without  direct  taxation.  So  far  as  the  large 
majority  of  citizens  are  concerned,  the  forms 
of  taxation  in  the  United  States  are  not  directly 
appreciable.  In  some  countries  of  Europe  reve- 
nue is  collected  by  most  vexatious  methods.  In 
Vienna  a  small  tax  is  exacted  every  time  the 
resident  of  an  apartment  house  goes  in  or  out 
of  the  building  between  10  p.m.  and  6  a.m.,  the 

fierson  in  charge  of  the  building  being  the  col- 
ector,  and  responsible  to  the  authorities.  Meth- 
ods hardly  less  annoying  are  practised  in  other 
European  cities.  The  "octroi,"  a  tax  on  pro- 
duce of  any  kind  brought  into  a  city  from  the 
country  districts,  is  prevalent  thronehotit  Eu- 
rope, and  adds  to  the  cost  of  all  kinds  of  food. 


Revenue  Cutter,  a  small  armed  steam 
vessel,  designed  for  the  prevention  of  smug- 
gling ;  so  called  from  the  fact  that  originally  the 
vessel  was  of  the  cutter-yacht  type.  The  United 
State  Revenue  Cutter  Service  is  a  branch  of 
the  Treasury  Department  and  its  purpose  is, 
principally,  to  enforce  the  customs  revenue  laws. 
Its  immediate  supervision  resides  in  a  bureau  of 
the  department  known  as  the  Division  of  Reve- 
nue Cutter  Service,  which  is  in  charge  of  a  chief 
and  a  number  of  assistants. 

Revenue  Cutter  Service,  United  States. 
This  service  was  bom  in  the  evening  of  the 
i8th  century,  and  therefore  on  the  4th  of  .A.ugust, 
the  current  year  (1904),  it  will  have  been  in 
existence  during  114  years  of  the  lifetime  of 
the  Republic. 

The  organization  of  this  service  was  the 
conception  of  our  first  great  secretary  of  the 
treasury  under  the  Constitution,  Alexander 
Hamilton,  and  his  recotmnendations  in  the 
premises  had  the  approval  of  George  Wash- 
ington. In  emphasizing  its  importance  Hamil- 
ton recommended  "giving  the  oiKcers  military  or 
naval  rank,  which  will  not  only  induce  fit  men 
to  engage,  but  attach  them  to  their  duties  with 
a  nicer  sense  of  honor." 

The  original  purpose  was  to  inaugurate  a 
"preventive  service,"  as  against  illicit  trade  by- 
sea,  and  in  that  sense,  to  aid  the  customs  serv- 
ice in  the  collection  of  the  revenue  from  duties, 
on  imposts.  The  organic  act  provided  for  ten 
small  vessels,  armed  and  equipped,  and  for 
each  a  complement  of  officers  and  enlisted  men, 
and  these  formed  the  nucleus  from  which  has 
grown  the  service  of  to-day. 

From  the  beginning  the  service  was  placed 
upon  the  same  plane  as  to  pay  and  allowances 
for  its  officers  and  enlisted  men,  with  the  officers 
and  soldiers  of  the  army. 

Various  acts  of  Congress  (i  Oct.  1790,  z 
March  1793,  6  March  1796,  i  July  1797)  provided 
for  additional  and  larger  vessels,  increase  of 
crews,  armaments  and  equipments. 

It  is  interesting  to  note  that  this  service 
was  the  only  semblance  of  a  navy  possessed 
by  our  government  from  1790  to  1797,  when  on 
10  July,  in  the  latter  year,  the  first  vessel  of 
the  then  new  navy,  the  44-gun  frigate  United 
States,  was  launched. 

In  the  meantime  the  duties  of  the  service 
were  such  as  were  required  of  an  armed  serv- 
ice, in  guarding  the  coast  and  commercial  inter- 
ests, and  also  against  piratical  incursions.  But 
during  those  years  our  relations  with  France 
were  becoming  strained,  culminating  finally  in 
active  hostilities  at  sea  between  vessels  of  the 
United  States  and  of  France.  The  difficulties  with 
France,  generally  known  as  the  "Quasi  French 
war,"  may  be  said  to  have  been  the  first  war 
of  the  young  republic  with  a  foreign  power. 
During  its  continuance  (17^  to  1801)  several  en- 
gagements were  fought  and  many  captures  were 
made  by  our  vessels. 

The  revenue  cutter  service  took  an  active  and 
brilliant  part  in  co-operation  \nth  the  nsixy. 
Thus,  while  this  service  was  organized  as  a  pre- 
ventive service  to  be  operated  in  the  interest 
of  contjierce  and  for  the  protection  of  the  rev- 
enue, it  had,  in  these  early  years,  rapidly  de- 
veloped into  an  armed  and  equipped  military 
or  naval  service,  offensive  and  defensive,  and 
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this  character  has  been  well  and  continuously 
maintained. 

At  the  breaking  out  of  hostilities  with  France 
provision  for  an  armed  force  upon  the  sea,  to 
convoy  merchantmen  and  to  defend  the  coast, 
became  indispensable.  To  accomplish  these 
purposes  the  President  was  authorized  (Act  I 
July  1797)  to  increase  the  complements  of  the 
several  revenue  cutters,  and  to  employ  them 
in  defensive  operations  on  the  coast.  Under 
authority  of  previous  enactments  the  service  had 
been  provided  with  a  number  of  vessels  which, 
for  that  time,  were  of  considerable  size  and  able 
sea-going  qualities,  so  that  in  this  year  (1798) 
there  were  in  commission  the  following  named 
efficient  vessels,  aggregating  1,140  tons,  carry- 
ing 96  guns  and  416  men: 


Brig  Pickering 

"     Eagle    

Schooner  General  Greene. 

Scammel    

"         Governor  Jay  ... 
•*         Virpnia    ....... 

**         Diligence    

"         South  Carolina. . 


Tons 


''I 

'I' 
187 

98 

98 


Guns 


>4 


'4 
>4 
10 
10 


Seamen 

and 
Marines 


70 
70 
34 
34 
70 
70 
34 
34 


When  it  was  determined,  in  1798,  to  extend 
hostile  operations  against  France,  to  the  waters 
of  the  West  Indies,  four  fleets,  under  Commo- 
dores Barry,  Tnixton,  Tingey,  and  Decatur, 
U.  S.  N.,  comprising  in  all  some  20  national  ves- 
sels, were  formed  to  prey  upon  French  com- 
merce and  destroy  that  nation's  privateers,  the 
above  named  vessels  of  the  revenue  cutter  ser- 
vice were  placed  in  co-operation  with  the  navy, 
and  sailed  with  the  fleets,  and  in  the  summer 
and  fall  of  1799  did  fine  service.  It  was  during 
this  war  that  the  frigate  Constellation,  under 
Commodore  Truxton,  captured  the  French  frig- 
ates Insurgent,  40  guns,  and  Vengeance,  44  guns. 
During  the  naval  operations  against  France  22 
vessels,  privateer  and  other,  under  the  French 
flag,  were  captured,  and  of  these  16  were  made 
prizes  by  the  revenue  cutters,  unaided,  while 
they  assisted  in  the  capture  of  two  others. 

The  Slave  Trade. —  Under  the  provisions  of 
law  inhibiting  the  slave  trade,  between  the  United 
States  and  foreign  countries,  the  revenue  cutter 
service,  in  common  with  the  navy,  took  an  active 
part  in  its  suppression,  and  in  the  course  of 
its  work  captured  many  slavers  and  liberated 
an  aggregate  of  487  negroes. 

The  War  of  1812. —  The  well-known  causes 
which  led  up  to  the  War  of  1812  between  the 
United  States  and  Great  Britain  need  not  be 
re-told  here.  But,  for  the  enforcement  of  the 
embargo  laws  of  1807,  Congress  by  the  Act  of  6 
Jan.  1809,  and  another  enactment  of  the  same 
date,  made  provision  for  additions  to  the  fleet 
of  revenue  cutters  of  42  vessels.  Following  the 
proclamation  of  the  President  ordering  all  Brit- 
ish armed  vessels  to  leave  the  ports  of  the 
United  States,  and  laying  the  first  embargo  in 
December  1807,  to  the  close  of  the  War  of 
1812,  which  ensued,  the  service  bore  an 
honorable  and  conspicuous  part.  Numerous 
and  varied  duties  in  the  enforcement  of  the 
embargo  laws  up  to  the  date  of  their  repeal, 
and  subsequently  the  non-intercourse  act,   fell 


to  the  revenue  cutter  service  until  the  declara- 
tion of  war,  4  June  1812,  when  the  service  en- 
tered upon  an  active  career,  to  capture,  burn, 
sink,  and  destroy  the  commerce  of  the  enemy 
in  co-operation  with  the  navy.  The  first  prize 
in  that  war  was  the  British  trading  schooner 
Patriot,  with  a  valuable  cargo,  and  was  cap- 
tured by  the  revenue  cutter  Jefferson,  Capt 
William  Ham,  25  June  1812,  just  21  days  after 
the  declaration  of  war. 

Following  this  the  cutters  Madison  and  Gal- 
latin made  valuable  prizes.  The  British  priva- 
teer Dart,  14  guns,  had  been  for  some  time 
cruising  and  committing  depredations  on  our 
coast  near  Newport,  R.  I.  On  4  Oct.  1813,  the 
revenue  cutter  Vigilant,  Capt.  John  Cahoon,  hav- 
ing augmented  his  crew  by  a  draft  of  some  20 
men  from  the  United  States  frigate  President, 
Commodore  John  Rogers  commanding,  sailed 
from  Newport  in  pursuit.  Soon  after  coming  up 
with  the  enemy  he  carried  him  by  boarding 
and  conveyed  the  prize  and  prisoners  to  New- 
port. 

One  of  the  most  notable  actions  fought  upon 
the  water  in  the  War  of  1812  took  place  in  York 
River,  near  Chesapeake  Bay,  on  the  night  of  12 
June  1813,  between  the  cutter  Surveyor,  com- 
manded by  Capt.  William  Travis,  and  forces 
from  the  British  man-of-war  Narcissus.  The 
Surveyor  carried  15  men  and  was  armed  with 
six  i2-pounder  carronades.  The  attack  was 
made  upon  this  little  vessel  by  the  barges  of 
the  British  frigate  Narcissus,  which  carried  to 
the  conflict  50  men,  commanded  by  Lieut.  John 
Crerie.  The  enemy  was  discovered  by  Travis 
when  within  150  yards  of  the  cutter,  but  the 
latter's  guns  could  not  be  brought  to  bear,  so 
that  the  defense  was  necessarily  confined  to  small 
arms.  To  each  of  the  Surveyor's  crew  was 
given  two  muskets,  with  instructions  not  to  fire 
until  the  enemy  were  within  pistol  range.  The 
engagement  was  of  brief  duration,  and  the 
enemy  by  dint  of  superior  force  carried  the 
cutter  by  boarding,  with  loss  of  three  killed  and 
seven  wounded,  while  of  the  crew  of  the  Sur- 
veyor five  were  wounded  and  the  rest  made 
prisoners  of  war.  On  the  day  following  this 
action  the  British  commander  returned  Capt 
Travis'   sword   with   the   following   letter: 

His  Majesty's  Ship  Narcissus, 

J""^  '3'  1813. 
Sir : —  Your  gallant  and  desperate  attempt  to  defend 
your  vessel  against  more  than  double  your  number,  on 
the  night  of  the  12th  inst.,  excited  such  admiration  on 
the  jKirt  of  your  opponents  as  I  have  seldom  witnessed, 
and  induced  me  to  return  you  the  sword  you  bad  so 
nobly  used,  in  testimony  of  mine.  Our  poor  fellows 
have  severely  suffered,  occasioned  chiefly,  if  not  solely, 
by  the  precautions  you  had  taken  to  prevent  surprise; 
in  short,  I  <>m  at  a  loss  which  to  admire  most,  the  previ- 
ous engagement  on  board  the  Surveyor,  or  the  deter- 
mined manner  by  which  her  deck  was  disputed,  inch  by 
inch.       I  am  sir,  with  much  respect, 

John  Ckekie. 
Captain  S.  Travis,  U.  S.  cutter  Surveyor. 

The  lack  of  space  forbids  detailed  mention 
of  many  other  incidents  to  the  credit  of  the 
service  in  the  War  of  18 12.  But  mention  is 
made  of  the  defense  of  the  cutter  Eagle  in  Long 
Island  Sound,  pursued  by  the  British  frigate 
Pomone,  44  guns,  and  gun  brig  Despatch,  18 
guns,  and  a  sloop.  The  Eagle  was  cornmanded 
by  Capt.  Frederick  Lee,  R.C.S.  On  14  Oct.  1814 
the  enemy  was  discovered.  Lee,  to  escape,  ran 
his  vessel  ashore  near  Negro  Head,  Long  Island, 
stripped  it  of  sails  and  guns,  dragged  the  latter 
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©nto  the  bluff,  and  there  the  enemy  was  fought 
from  9  A.M.  until  late  in  the  afternoon.  When 
Lee  had  exhausted  his  shot  and  fixed  ammuni- 
tion, he  tore  up  his  logbook,  made  cartridges  and 
returned  the  enemy's  fire.  Near  nightfall  the 
enemy  withdrew  and  the  next  day  Lee  succeeded 
in  floating  his  vessel  and  was  about  getting 
under  way  when  the  enemy  returned  in  force, 
and  this  time  secured  the  prize.  During  this 
engagement  the  Eagle's  colors  were  shot  away 
three  times,  and  as  often  replaced  by  volunteers 
from  her  crew. 

During  this  war  the  revenue  cutter  service 
captured  lo  merchantmen,  3  barges,  3  officers 
and  60  men;  i  privateer  mounting  14  guns. 
The  cutters  Eagle,  Mercury,  and  Active  did 
duty  as  scouts  and  on  blockade  service. 

The  cutters  Commodore  Barry,  Surveyor  and 
Eagle  were  captured  by  the  enemy,  but  after 
a  hard  struggle  and  most  gallant  defense. 

Neutrality  Laws. —  The  enforcement  of  the 
neutrality  laws,  during  the  European  troubles 
from  1815  to  1823,  engaged  much  of  the  atten- 
tion of  the  service,  but  this  duty  has  always 
been  a  part  of  the  vigilant  work  of  the  service, 
and  is  no  less  true  of  the  earlier  years  than  in 
the  operations  of  later,  times. 

Nullification,  1832. —  During  the  attempt  to 
nullify  the  laws  relating  to  the  collection  of  rev- 
•cnue  from  imposts,  by  the  State  of  South  Caro- 
lina, five  vessels  of  the  revenue  cutter  service 
were  ordered  to  Charleston  harbor,  with  instruc- 
tions "to  take  possession  of  any  vessel  arriving 
from  a  foreign  port,  and  defend  her  against  any 
attempt  to  dispossess  the  customs  officers  of 
lier  custody  until  all  the  requirements  of  the 
law  had  been  complied  with.* 

The  silent  influence  exerted  by  the  presence 
of  this  fleet  was  a  large  factor  in  the  solution 
of  the  difficulties  which  menaced  peace. 

Piracy. —  During  the  early  years  of  the  last 
century,  piracy  which  prevailed  along  the  Gulf 
coast  of  our  possessions  acquired  from  France 
and  Spain,  was  suppressed,  chiefly  by  the  rev- 
enue cutter  service.  That  service  waged  re- 
lentless war  upon  the  corsairs,  pursued  them 
into  every  bay  and  bayou,  broke  up  their  resorts 
and  rendezvous,  attacked  and  dispersed  them 
whenever  found.  While  engaged  m  this  work 
the  cutters  Louisiana  and  Alabama  were  attacked 
off  the  south  coast  of  Florida  by  the  pirate 
Bravo,  commanded  by  Jean  La  Farge,  a  lieu- 
tenant of  the  notorious  Jean  Lafitte.  The 
Bravo  was  signally  defeated,  and  carried  by 
boarding  in  a  hand-to-hand  struggle.  The  ren- 
dezvous of  the  pirates  on  Breton  s  Island,  La., 
was  attacked  by  the  cutters  Alabama,  Capt. 
Cartigan,  and  Louisiana,  Capt  Loomis,  and 
the  resort  broken  up.  This  practically  put  an 
end  to  organized  piracy  on  our  Gulf  coast, 
though  piratical  craft  from  Mexico,  Central 
America  and  South  America,  subsequently  made 
incursions  on  that  coast.  The  pirate  Bolivia 
with  its  prizes  Antoinette  and  Isabella  were 
found  by  the  cutter  Louisiana,  Capt.  Jackson, 
at  the  South  West  Pass  of  the  Mississippi  River. 
Jackson  attacked  at  once,  captured  the  Bolivia 
and  liberated  the  prizes,  and  carried  his  pris- 
oners to  New  Orleans.  The  Bolivia  carried 
3  guns  and  34  men ;  the  cutter  Louisiana  2  guns 
and  16  men. 

Seminole  War,  1836-42. —  During  the  Flor- 
ida war  for  the  suppression  of  Indian  troubles 


in  that  region,  the  revenue  cutters  Dallas,  Wash- 
ington, Dexter,  Jefferson,  Jackson,  Madison, 
Campbell  and  Van  Buren  rendered  valuable  and 
conspicuous  service  in  Florida  waters,  co-operat- 
ing principally  with  the  army.  Their  services 
were  so  important  and  efficient  as  to  induce 
from  the  officers  under  whose  direction  they 
operated  the  following: 

Their  prompt  and  helpful  cooperation  with  the  army 
has  called  forth  the  highest  commendation  from  com- 
manding generals,  who  take  occasion  to  eulogize  the 
services  rendered  by  the  cutters. 

There  were  numerous  instances  of  gallant 
and  meritorious  services  by  the  officers  and 
men  of  the  revenue  cutter  service  in  this  war, 
but  the  scope  of  this  article  forbids  more  than 
mention  of  the  fact. 

The  Mexican  War,  1845-7. —  The  revenue 
cutter  service  was  represented  in  this  war  by 
the  following  named  cutters:  Schooners  For- 
ward, Ewing,  Van  Buren,  Wolcott,  Woodbury, 
Morris,  and  steamers  McLane,  Le^re,  Spencer, 
Bibb  and  Polk.  They  took  an  active  part  prin- 
cipally in  co-operation  with  the  armies  under 
Scott  and  Taylor. 

Some  of  these  vessels,  notably  the  Forward 
and  McLane,  served  in  co-operation  with  the 
navy,  in  the  fleet  commanded  by  Commodore 
Conner.  In  the  squadron  of  Commodore  M.  C. 
Perry,  at  the  capture  of  Frontera  and  Tabasco, 
the  Forward  took  a  brilliant  part,  so  much  so 
that  the  Commodore  was  moved  to  say  in  his 
official  report:  «I  am  gratified  to  bear  witness 
to  the  valuable  services  of  the  revenue  schooner 
Forward,  commanded  by  Capt  H.  B.  Nones, 
and  to  the  skill  and  gallantry  of  her  officers  and 
men.* 

The  records  of  the  time  are  replete  with 
incidents  of  pliant  services  by  the  revenue 
cutter  service  m  the  war  with  Mexico,  but  the 
fact  can  only  be  stated  here. 

Paraguay  Expedition. —  In  the  naval  expedi- 
tion to  Paraguay,  in  1858,  the  purpose  of  which 
is  matter  of  history,  the  steam  revenue  cutter 
Harriet  Lane,  7  guns,  8  officers  and  104  men, 
served  in  co-operation  with  the  navy,  and  ren- 
dered valuable  services.  In  acknowledgment  of 
it  the  Secretary  of  the  Navy  wrote: 

This  department  in  closing  its  official  connection  with 
Captain  Faunce  (the  commander  of  the  Harriet  Lane), 
is  happy  to  express  to  you  its  satisfaction  at  the  prompt, 
energetic  and  able  manner  in  which  he  has  conducted 
his  command  whilst  in  its  service. 

Winter  Cruising. —  The  Act  of  Congress,  ap- 
proved 22  Dec.  1837,  now  embodied  in  Section 
1536,  Revised  Statutes,  requires  that  a  suitable 
number  of  public  vessels  shall  cruise  upon  the 
coast  in  the  severe  portion  of  the  winter  weather 
to  afford  aid  to  distressed  navigators.  The 
work  outlined  in  the  law  has  always  been  ef- 
fectively performed  by  the  revenue  cutter  service, 
and  from  i  December  to  i  April  of  every  year 
the  patrol  of  the  coast  from  West  Quaddy  Head, 
Maine,  to  Cape  Fear,  N.  C,  is  energetically 
maintained.  As  a  result  of  the  work  many  hun- 
dreds of  lives  and  many  million  dollars'  worth  of 
property  have  been  saved.  Vessels  of  commerce 
are  frequently  fallen  in  with  at  sea,  with  sails 
blown  away,  crews  frost-bitten,  and  unable  to  re- 
spond to  duty;  they  are  taken  in  tow  and  to  a 
harbor ;  others  short  of  provisions  and  water  are 
supplied,  while  others  again,  found  stranded, 
are  floated  when  possible.    In  short,  everything 
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possible  is  done  for  the  relief  and  care  of  the 
distressed  mariner  of  whatever  nationality  wher- 
ever found,  during  the  hard  weather  on  our 
storm-driven  coast  from  December  to  April,  and 
prompt  response  is  always  made  by  the  ser- 
vice at  the  cry  of  distress  at  all  seasons  and  all 
jiours. 

In  the  Life-saving  Service. —  This  is  an 
outgrowth  of  the  revenue  cutter  service,  as  it 
formed  part  of  the  division  of  revenue  cutter 
service  prior  to  its  organization  as  a  separate 
service  under  the  act  approved  i8  June  1878. 
From  its  inception  in  1848  all  stations  have  been 
constructed  and  equipped  under  the  supervision 
of  officers  of  the  revenue  cutter  service  assigned 
for  the  purpose.  When  this  service  was  sepa- 
rated from  the  revenue  cutter  service  by  the 
act  referred  to,  provision  was  made  for  the  in- 
spection, drilling,  and  disciplining  of  the  crews 
of  life-saving  stations  by  officers  of  the  rev- 
enue cutter  service,  and  there  are  at  this  time 
(April,  1904)  14  officers  of  the_  revenue  cutter 
service  on  duty  in  connection  with  that  service. 
It  may  fairly  be  said  that  the  efficiency  of  the 
life-saving  service  in  all  that  relates  to  its 
technical  features,  is  due  to  the  energetic  and 
capable  officers  of  the  revenue  cutter  service, 
who  have  made  the  inspections,  formulated  the 
drills,  practised  and  drilled  the  crews  of  that 
service.  As  a  matter  of  course,  the  able  cen- 
tral management  of  the  general  superintendent. 
Summer  I.  Kimball,  is  recognized  to  the  full 
measure. 

In  the  Civil  War,  1861-5. —  The  service 
was  conspicuous  and  valuable  throughout  this 
period.  The  limits  of  this  article  forbid  any 
detail  of  duty  performed  during  that  trying 
period.  It  must  therefore  suffice  to  say  in  the 
main  that  from  the  attempted  relief  of  Sumter 
in  April  1861,  to  the  close  of  hostilities  in  1865, 
the  service  was  at  the  front. 

The  Harriet  Lane  co-operated  with  the  navy 
at  the  capture  of  the  fortifications  at  Hatteras 
Inlet;  the  Forward  rendered  support  and  as- 
sistance to  Gen.  Butler  at  Annapolis,  Md. ;  the 
Miami  covered  the  landing  of  troops  at  Lynn 
Haven  Bay  for  the  recapture  of  Norfolk;  the 
cutter  Naugatuck  took  part  in  the  attack  on 
Sewell's  Point,  led  the  naval  fleet  up  the  James 
River  and  participated  in  the  bombardment  of 
Drewry's  Bluff  15  May  1862;  the  Nemaha  ren- 
dered efficient  aid  to  the  army  and  navy  on  the 
South  Atlantic  coast,  received  on  board  Gen. 
Sherman  at  Fort  McAllister,  Savannah,  Georgia, 
just  from  his  "march  to  the  sea,"  and  conveyed 
him  to  the  naval  fleet  below.  The  Forward, 
Brown,  Agassiz,  Toucy,  and  Antietam  rendered 
important  service  in  the  waters  of  North  Caro- 
'  lina,  while  the  Jackson,  Hercules,  Reliance,  Ti- 
ger, and  Allen  performed  excellent  service  in 
the  Chesapeake,  co-operating  with  the  naval 
forces  in  the  gunboat  flotilla  in  those  waters. 

In  Peace  from  1867  to  1898. —  The  service  is 
always  active,  always  ready  for  work.  Its 
achievements  have  been  numerous  and  varied 
during  times  of  peace,  and  honorable,  often 
heroic  in  both  peace  and  war.  It  blazed  the 
way  to  and  through  Alaska,  and  for  many  years 
from  the  date  of  the  acquisition  of  that  ter- 
ritory in  1867,  except  for  the  occasional  visit  of 
a  naval  vessel,  was  the  orvly  service  to  exercise 
authority  or  to  display  the  national  emblem  in 
the  watery  of  that  coast  from  Sitka  to  Bering 


Sea,  and  the  Arctic  Ocean  to  Point  Barrow.  It 
is  on  guard  in  the  waters  of  Alaska  from  early 
in  May  until  late  in  December  of  every  year, 
rendering  aid  to  shipping,  caring  for  the  ship- 
wrecked, and  assisting  to  their  homes  tlie  un- 
fortunate and  the  destitute.  Its  surgeons  yearly 
prescribe  for  and  as  far  as  possible  aid  the  sick, 
and  hardly  a  year  goes  by  in  which  more  than  a 
thousand  cases  are  not  treated  or  relieved  by 
the  medical  officers  of  our  cutters  in  Alaskan 
waters.  In  these  waters  alone  the  service  has 
rescued  and  brought  home  from  the  Arctic 
Circle  hundreds  of  shipwrecked  whalers,  and 
others,  who,  but  for  the  timely  aid  of  the  ser- 
vice, must  have  perished. 

The  memorable  cruise  of  the  cutter  Bear  in 
the  winter  of  1897-8,  for  the  relief  of  whalers 
in  the  Arctic  Ocean,  was  performed  by  officers 
of  the  revenue  cutter  service.  The  overland 
expedition  from  that  ship,  composed  of  Lieut 
D.  H.  Jarvis,  Lieut.  E.  P.  Bertholf  and  Surgeon 
Samuel  J.  Call,  was  landed  on  Nunivak  Island, 
in  Bering  Sea,  in  the  dead  of  an  Arctic  winter, 
and  from  that  point  commenced  a  wearying 
march  through  the  snow-covered,  ice-bound 
region  that  lay  between  them  and  their  destina- 
tion, nearly  2,000  miles.  Starting  on  17  Dec 
1897  they_  reached  their  destination  on  29  March 
18^,  taking  with  them  a  herd  of  reindeer  as 
food  for  the  crews  of  whalers  congregated  there, 
and  the  cheering  news  that  the  Bear  would  ar- 
rive with  an  abundance  of  food  and  clothing 
and  to  rescue  those  left  and  take  them  to 
civilization. 

On  the  arrival  at  Point  Barrow  Jarvis  and 
his  party  found  terrible  conditions  confronting, 
but  they  set  to  work  with  the  indomitable  energy 
characteristic  of  the  men,  brought  order  out 
of  chaos,  and  when  the  Bear  arrived  on  29  July 
following,  97  men  were  taken  on  board  and  con- 
veyed to  San  Francisco.  Of  the  officers  and 
men  who  composed  the  Bear  expedition,  every 
one  was  a  volunteer,  from  the  commanding  offi- 
cer, Capt.  Francis  Tuttle,  RC.S.,  down. 

In  the  Spanish-American  War,  1898. —  From 
the  manifold  duties  in  time  of  peace,  the  ser- 
vice enters  always  upon  the  war  stage  when 
duty  calls.  So  in  this  case,  as  in  all  other  wars 
of  the  nation.  Hardly  had  the  tocsin  sounded 
when  the  revenue  steamer  McCulloch,  bound 
for  San  Francisco,  was  overhauled  at  Singapore, 
by  cable,  directing  her  to  report  at  Hong  Kong 
to  Commodore  Dewey,  commanding  the  Asiatic 
fleet.  The  ship  made  a  quick  run  to  Hong  Kong, 
joined  Dewey,  and  accompanied  him  in  his  Ma- 
nila campaign,  performed  fine  service,  and 
brought  to  a  waiting  world  the  first  news  wired 
from  Hong  Kong  of  the  victory  of  Manila  Bay. 
That  ship,  the  McCulloch,  remained  with  Dewey 
until  November  following. 

In  reporting  to  the  Secretary  of  the  Navy, 
Dewey  addressed  the  following  letters : 

United  States  Naval  Force  on  Asiatic  Stationa 
Flagship  Olympia, 
Cavite,  Philippine  Islands,  June  I3,  1898. 
The  Secretary  of  the  Navy,  Washington,  D.  C. 
Sir: 

1.  I  take  pleasure  in  bringing  to  the  attention  of  the 
Department  the  zeal  and  efficiency  of  Capt.  Daniel  R. 
Hodgsdon,  R.CS..  commanding  the  McCulloch.  while 
serving  in  the  squadron  under  my  command. 

2.  The  McCulloch  steamed  from  Hong  Kong  to 
Manila  Bay  in  the  squadron  formation  apd  ran  the  bat- 
teries  at  the  entrance  with  the  squadron,  and  while  not 
placed  in  the  line  of  battle  at  the  battle  of  Manila  Bay, 
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waa  kept  near  by  and  in  readiness  to  assist  any  vessel 
that  mi^ht  be  disabled. 

3.  6ince  joining  my  command  and  up  to  the  time  of 
his  detachment  Captain  Hodgsdon  has  kept  the  McCul- 
loch  in  a  high  state  of  efficiency  and  ready  to  move  at  a 
moment's  notice  and  made  her  a  valuable  auxiliary  to 
the  squadron. 

4.  I  request  that  the  Department  will  communicate 
this  report  to  the  honorable  Secretary  of  the  Treasury. 

I  have  the  honor  to  be,  very  respectfully, 

Gborge  Dewey, 
Rear-Admiral,   United  States  Navy, 
Commanding  United  States  J^faval  Force  on  Asiatic  Sta- 
tion. 

And  again,  upon  tlie  occasion  of  the  detacli- 
tnent  of  the  McCulloch  from  his  command,  as 
follows : 

United  States  Naval  Force  on  Asiatic  Station, 
Flagship  Olympia, 
Cavite,  Philippine  Islands,  Nov.  11,  189S. 
The  Secretary  of  the  Navy: 
Sir: 

1.  On  the  occasion  of  the  U.  S.  revenue  cutter 
McCulloch  being  detached  from  my  command,  I  have 
a^ain  the  honor  to  request  that  you  will  convey  to  the 
Ireasury  Department  my  appreciation  of  her  valuable 
services  while  attached  to  the  squadron  under  my  com* 
mand. 

2.  I  have  already  had  the  pleasure  of  bringing  this 
to  the  attention  of  the  Department,  at  the  time  Captain 
Hodgsdon  was  detached,  and  now  beg  to  state  that  all 
duty  assigned  to  the  McCulloch  whue  under  Captain 
Hooper  was  performed  with  the  greatest  zeal,  efficiency, 
and  judgment. 

I  have  the  honor  to  be,  very  respectfully, 

GEoacE  Dewey. 
Rear-Admiral,   United  States  Navy, 
Comtnanding  United  Stales  Naval  Force  on  Asiatic  Sta- 
tion. 

At  the  battle  of  Cardenas,  11  May,  the  rev- 
enue cutter  Hudson,  Lieut.  Frank  H.  New- 
comb,  R.C.S.,  commanding,  sustained  the  fight 
against  the  gunboats  and  shore  batteries  of  the 
enemy,  side  by  side  with  the  naval  torpedo-boat 
Winslow,  and  when  Ensign  Bagley  and  half 
the  crew  of  the  latter-named  vessel  had  been 
killed  and  her  commander  wounded,  rescued 
from  certain  destruction  the  vessel  and  the  bal- 
ance of  the  crew,  imder  the  furious  fire  of  the 
enemy's  guns.  This  gallant  action  was  recog- 
nized by  the  honorable  Secretary  of  the  Navy 
as  follows: 

Navv  Department, 
Washington,  D.  C,  June  is,  1898. 
The  Secretary  of  the  Treasury. 

Sir: — I  have  the  honor  to  acknowledge  the  receipt 
of  your  letter  of  the  9th  instant,  and  to  forward  here* 
with  a  copy  of  the  report  requested.  1  regret  that  inad. 
vertently  a  copy  of  this  letter  was  not  forwarded  to  you 
immediately  after  it  was  received. 

The  rescue  of  the  Winslow  by  the  Hudson  was  so 
gallantly  done,  in  the  face  of  a  most  galling  fire,  that 
First  Lieutenant  Frank  H.  Newcomb,  R.C.S.,  command, 
ing,  his  officers  and  men,  deserve  the  warmest  com* 
mendation.  The  Winslow  was  riddled  with  shell,  dis* 
abted,  helplessly  drifting  on  to  the  beach  into  the  hands 
of  the  enemy,  her  captain  wounded,  her  only  other 
officer  and  half  of  her  crew  killed,  but  the  Hudson 
courageously  remained  by  her  in  the  very  centre  of  the 
hottest  fire  of  the  action,  although  in  constant  danger 
of  going  ashore  on  account  of  the  shallow  water,  until 
finally  a  line  was  made  fast  to  the  Winslow,  and  that 
vessel  towed  out  of  range  of  the  enemy's  guns. 
Very  respectfully, 

JoHit  D.  Lose. 
Secretary  of  the  Navy, 

President  McKinley  made  the  work  of  the 
McCulloch  and  Hudson  the  subject  of  a  special 
message  to  Congress,  in  terms  of  high  corn- 
mendation  and  praise,  and  as  a  reward  of  merit 
in  the  case  of  Hodgsdon  of  the  McCulloch  (there 
being  no  higher  grade  in  the  revenue  cutter 
service  to  which  he  could  be  promoted)   that 


he  be  retired  from  active  service  oii  the  full 
pay  of  his  grade,  and  in  recognition  of  the 
heroic  gallantry  noted  in  the  letter  of  the  Secre- 
tary of  the  Navy,  the  bestowal  of  a  gold  medal 
of  honor  upon  Lieut.  Newcomb,  of  the  Hudson, ' 
and  silver  medals  of  honor  to  each  of  his  ofiB- 
cers,  and  bronze  medals  to  each  of  his  crew. 

It  will  be  noted  that  the  only  gold  and  silver 
medals  bestowed  by  Congress  for  services  in 
this  war,  were  those  for  officers  of  the  revenue 
cutter  service. 

There  were  in  co-operation  with  the  navy 
during  this  war,  13  revenue  cutters  carrying  61 
guns,  98  officers  and  562  enlisted  men.  Of  these 
eight  cutters  (43  guns),  58  officers  and  339  men 
were  in  Rear-Admiral  Sampson's  fleet  and  on 
the  Havana  blockade.  One  cutter,  6  guns,  10 
officers  and  95  men  in  Dewey's  fleet,  and  4  cut- 
ters, 12  guns,  30  officers  and  128  men  co-operated 
with  the  navy  on  the  Pacific  coast.  Three  other 
cutters,  with  25  officers  and  210  men,  were  or- 
dered into  co-operation,  but  the  war  closed  be- 
fore they  were  equipped  or  could  get  to  the 
front. 

There  were  in  active  co-operation  with  the 
army  and  navy  together  in  all  20  cutters,  carrying 
71  guns,  131  officers  and  725  men. 

The  services  performed^  by  the  vessels  of 
the  revenue  cutter  service  in  co-operation  with 
the  navy  during  this  war  have  been  acknow- 
ledged in  proper  terms  by  the  officers  command- 
ing the  fleets  with  which  they  served. 

Duties  and  General  Features. — The  cutter 
service,  under  the  provisions  of  Section  2752, 
Revised  Statutes,  is  purely  a  technical  service,  in 
that  no  person  not  trained  in  the  technical 
profession  of  the  sea  can  hold  a  commission 
in  its  ranks,  and  under  regulations  prescribed  in 
conformity  with  the  law  referred  to,  all  offi- 
cers are  required  to  pass  rigid  professional  ex- 
aminations for  entrance  and  promotion. 

The  commissions  of  its  officers  are  of  the 
same  (life)  tenure  as  those  of  oflicers  of  the 
army,  navy,  and  marine  corps.  Officers  enter 
this,  as  they  do  the  services  named,  in  the 
lowest  grades  and  work  their  way,  by  promotion, 
through  long  years  of  service  (after  examina- 
tion, mental  and  physical)  to  the  highest 

"The  revenue  cutter  service  has  always  been, 
since  the  foundation  of  the  government,  con- 
stantly regarded  and  treated  as  a  part  of  the 
military  force  of  the  country.  Its  vessels  arc 
armed  cruisers,  officered  by  men  bearing  the 
commissions  (under  military  titles,  captains, 
lieutenants,  chief  engineers,  etc.)  of  the  Presi- 
dent, by  and  with  the  advice  and  consent  of  the 
Senate,  and  manned  by  duly  enlisted  men;  its 
officers  and  men  are  uniformed  in  accordance 
with  the  regulations  prescribed  by  the  depart- 
ment; naval  discipline  and  routine  prevail  on 
board  of  all  its  ships;  the  officers  and  crew  are 
required  to  be  proficient  in  naval  drills,  and  to 
possess  a  practical  knowledge  of  the  use  of  arms. 
The  service  is  required  by  law  not  only  to  aid 
in  the  protection  of  the  revenue,  but  to  enforce 
nearly  every  statute  affecting  the  maritime  in- 
terests of  the  country.  By  acts  of  Congress  the 
service  is  required  to  aid  in  the  enforcement 
of  the  quarantine  laws,  and  in  preventing  the 
violation  of  the  neutrality  laws;  to  suppress  mu- 
tinies on  board  merchant  vessels,  and  to  use  the 
armament  of  their  ships  and  the  force  on  board 
when  necessary  to  compel  compliance. 
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Under  the  definite  provisions  of  the  Act  ap- 
proved 12  April  1902  all  officers  of  this  ser- 
vice are  invested  with  military  rank,  and  are 
placed  upon  the  same  level  with  officers  of  the 
army  as  to  pay  and  allowances,  increase  of 
pay  for  length  of  service,  retirement  on  account 
of  physical  disability,  or  upon  reaching  the 
age  of  64  years. 

By  law  (Section  2757,  Revised  Statutes) 
the  President  may,  by  a  simple  order,  require 
the  service,  or  any  part  of  it,  to  co-operate 
with  the  navy,  when  it  at  once  becomes  part  and 
parcel  of  the  naval  force  of  the  country,  and 
passes  from  the  jurisdiction  of  the  Treasury 
Department  to  the  control  of  the  Navy  Depart- 
ment. The  service  is,  therefore,  a  part  of  the 
regular  armed  force  of  the  country,  identical 
in  character  with  the  naval  service,  and  may 
at  any  time,  in  peace  or  in  war,  be  made  one  by 
executive  order. 

Organisation,  Appointments,  Promotions. — 
The  number  of  commissioned  officers  author* 
ized  upon  the  active  list  is  as  follows: 

Of  the  line:  37  captains,  37  first,  37  second 
and  37  third  lieutenants. 

Of  engineer  officers :  i  captain  of  engineers, 
who  is  also  the  engineer-in-chief,  with  the  rank 
of  captain  of  the  line;  35  chief  engineers,  with 
the  rank  of  first  lieutenants;  17  first  and  18 
second  assistant  engineers,  with  the  rank  of 
second  and  third  lieutenants,  respectively,  and  i 
constructor  with  the  rank  of  first  lieutenant 

There  are  at  this  time  (April  1904)  45  officers 
of  all  grades  on  the  retired  list 

Entrance  to  the  service  (line)  is  confined 
to  graduates  of  the  School  of  Instruction,  United 
States  Revenue  Cutter  Service,  to  which  young 
men  are  appointed  after  physical  and  mental 
examinations,  as  cadets,  servmg  a  probationary 
term  of  three  years.  They  are,  at  graduation, 
commissioned  as  third  lieutenants,  and  at  every 
promotion  thereafter  must  pass  a  satisfactory 
mental  and  physical  examination. 

Entrance  as  engineer  officers.  The  candi- 
date must  pass  on  a  high  standard,  a  satisfac- 
tory examination,  mental  and  physical,  and  is 
then  commissioned  in  the  lowest  grade,  second 
assistant  engineer.  Promotions  are  only  gained 
after  rigid  examination  and  record  for  effi- 
ciency. 

The  enlisted  force  of  the  service  numbers 
about  1,250  men. 

There  are  in  the  fleet  11  cruisers  of  tonnage 
from  588  to  985  (gross) ;  13  cruisers,  tonnage 
from  330  to  416;  13  harbor  vessels  and  launches, 
and  one  sailing  bark,  practice  ship  for  cadets. 

Previous  to  1889  the  chiefs  of  the  service 
were  civilians,  and  the  consulting  engineer  was 
employed  from  the  outside.  In  that  year  Capt 
L,  G.  Shepard,  R.C.S.,  was  assigned  as  chief, 
and  Chief  Engineer  J.  W.  Collins,  R.C.S.,  as 
engineer-in-chief.  Subsequently,  by  enactment 
of  Congress,  the  chief  of  the  service  must  be  a 
captain,  while  the  captain  of  engineers  is  assigned 
as  engineer-in-chief.  Upon  the  death  of  Capt. 
L.  G.  Shepard  in  March  1895  he  was  succeeded 
by  the  writer. 

The  following  table  will  show  the  work  of 
nine  years  (1895  to  1903)  in  the  performance 
of  ordinary  duty: 

VcskIs  seized   or   reported   for  violation   ot 

law    1.598 

Fines  and  penalties  incurred  by  vessels  seized.|io,72i, 107 


Vessels  in  distress  assisted y^f 

Value  of  vessels  and  cargoes $i9>37i.5oS 

Persons  on  board  vessels  assisted 10,349 

Lives  actually  saved   8jo 

Medical  aid  rendered  to  persons 10,207 

Vessels  boarded  and  examined 190,360 

Miles  covered  in  all  of  above  work 3.234,245 

C  F.  Shoemaker, 
Captain,  U.  S.  R.  C.  S.,  Chief  Revenue  Cutter 
Service. 

Revere,  re-ver',  Joseph  Warren,  American 
military  officer:  b.  Boston,  Mass.,  17  May  1812; 
d.  Hoboken,  N.  J.,  20  April  1880.  He  entered 
the  navy  as  midshipman  in  1828,  attained  the 
rank  of  lieutenant  in  1841,  served  in  the  Mexi- 
can War,  and  in  1850  resigned  from  the  navy. 
At  the  outbreak  of  the  Civil  War  he  was  ap- 
pointed colonel  of  volunteers  in  the  army,  and 
in  1862  was  promoted  brigadier-general.  He 
.  commanded  a  brigade  at  Fredericksburg  and 
was  engaged  at  Chancellorsville.  For  his  con- 
duct in  the  latter  battle  he  was  censured  by  his 
superior  officer,  tried  by  court-martial,  and  dis- 
missed from  the  service  in  1863.  The  decision 
was  revoked  by  President  Lincoln,  and  Revere 
then  resigned.  He  published  'Keel  and  Saddle' 
(1872). 

Revere  (French,  Rivoibe),  Paul,  American 
patriot:  b.  Boston,  Mass.,  i  Jan.  1735;  d.  there 
10  May  1818.  He  was  trained  as  a  gold-  and 
silver-smith,  and  was  skilful  in  the  engraving 
of  designs  for  silver  plate.  In  1756  he  partici- 
pated in  the  expedition  for  the  capture  of  Crown 
Point,  upon  his  return  from  which  he  set  up  as 
a  goldsmith,  and  also  practised  copper-plate  en- 
graving. Among  his  prints  were  a  likeness  of 
Samuel  Adams,  a  portrait  of  King  Philip,  a 
view  of  Castle  William,  and  the  Boston  Mas- 
sacre. He  also  engraved  the  plates  for  the 
earliest  paper  currency  of  Massachusetts.  In 
1774  he  was  one  of  the  grand  jurors  who  refused 
to  serve  in  consequence  of  the  act  of  parliament 
making  supreme  court  justices  independent  of 
the  legislature  as  regards  salary.  In  the  autumn 
of  that  year  he  became  one  of  the  "thirty  North- 
end  mechanics,"  who  patrolled  the  Boston  streets 
to  watch  the  movements  of  the  British  force*. 
On  14  April  1775  this  committee  of  observa- 
tion noted  preparations  in  barracks  and  on  board 
ship  on  the  part  of  the  British.  On  the  even- 
ing of  the  i8th  it  was  seen  that  troops  were 
marching  across  the  common  to  the  inner  bay. 
Revere  forthwith  had  a  preconcerted  signal  set 
in  a  Northend  church  tower  —  the  honor  being 
claimed  for  Christ  Church  and  for  the  church 
in  North  Square  destroyed  by  the  British  — 
crossed  the  river,  mounted  a  horse  on  the 
Charlestown  side,  and  began  his  famous  "mid- 
night ride.*  He  was  none  too  early,  for  at  2.30 
800  British  troops  were  landed  at  Lechmere 
Point  and  marched  on  Lexington.  Revere  be- 
came the  trusted  special  messenger  of  the  com- 
mittee of  safety,  and  after  the  evacuation  of 
Boston  was  made  successively  major  and  lieu- 
tenant-colonel of  a  regiment  of  artillery.  He 
took  part  in  the  Penobscot  expedition  in  1779. 
After  the  Revolution  he  resumed  as  gold-  and 
silver-smith,  built  a  bell-  and  cannon-foundry, 
and  in  1801  established  large  copper-rolling 
works  at  Canton,  Mass.  It  is  said  that  he  was 
the  first  in  America  to  smelt  copper  ore,  and  to 
refine  and  roll  copper  into  sheets  and  bolts.  He 
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was  conspicuously  associated  with  benevolent 
enterprises.  Longfellow's  poem,  'The  Midnight 
Ride  of  Paul  Revere,'  in  which,  says  Winsor, 
the  author  has  ''paid  little  attention  to  exactness 
of  fact,"  is  well  known. 

Revere,  Mass.,  town  in  Suffolk  County; 
on  the  Atlantic  coast,  and  on  the  Boston  &  M., 
the  Boston,  R.  B.  and  Lynn  R.R.'s;  five  miles 
northeast  of  Boston.  The  place  was  settled  in 
1627,  and  was  first  named  Rumney  Marsh.  Un- 
til 1738  it  was  a  part  of  Boston.  In  1739  it 
was  incorporated  as  Chelsea,  and  in  1846  was  set 
off  and  reincorporated  as  North  Chelsea.  In 
1871  the  name  was  changed  to  Revere,  in  honor 
of  Paul  Revere  (q.v.).  It  is  a  popular  resi- 
dential town  and  a  summer  resort.  It  has  a 
Massachusetts  State  Bath  House,  built  and 
maintained  by  the  State;  Revere  Town  Hall,  a 
memorial  to  Paul  Revere;  and  a  Carnegie  Li- 
brary. It  has  a  number  of  churches  and  good 
public  schools.  The  government  is  by  annual 
town  meeting;  the  administrative  officials 
elected  are  five,  who  constitute  a  board  of 
pelectmen.     Pop.   (1910)    18,219. 

Rever'beratoi7  Furnace,  a  furnace  in 
which  the  material  is  heated  without  coming 
into  contact  with  the  fuel.  Between  the  fire- 
place and  the  bed  on  which  the  material  to  be 
heated  lies  a  low  partition  wall,  called  a  fire- 
bridge, is  placed.  The  flame  passes  over  this 
bridge,  and  plays  down  against  the  bed,  being 
reflected  or  reverberated  (whence  the  name)  by 
a  flat  arch  which  surmounts  the  whole. 

Reverend,  a  title  of  respect  given  to  minis- 
ters of  religion  —  in  the  United  States  to  the 
clergymen  of  all  religious  denominations,  includ- 
ing the  Jewish  Church :  the  titles  very  reverend, 
right  reverend,  and  most  reverend,  are  given  to 
deans  and  vicars-general,  bishops,  and  arch- 
bishops, respectively.  A  like  usage  prevails  in 
England,  but  strict  churchmen  of  the  Estab- 
lishment refuse  to  accord  the  title  reverend  to 
the  clergymen  of  the  dissenting  churches.  The 
Bishop  of  Lincoln  in  1874  refused  to  allow  this 
title  to  be  inscribed  on  the  tombstone  of  a  Wes- 
leyan  minister,  and  his  action  was  approved  by 
judgment  of  the  Arches  court;  but  that  judg- 
ment was  reversed  on  appeal  to  the  privy  coun- 
cil, when  the  title  was  declared  to  be  simply 
one  of  courtesy  and  not  confined  to  clergymen 
of  the  Established  Church.  In  Scotland  the  prin- 
cipals of  the  universities,  if  they  be  clergymen, 
and  the  moderator  of  the  general  assembly  for 
the  time  being,  are  styled  very  reverend. 

Reveries  of  a  Bachelor,  or  A  Book  of  the 
Heart,  a  collection  of  meditative  papers  by 
Donald  Grant  Mitchell,  originally  issued  under 
the  pseudonym,  ''Ik  Marvel."  The  first 
'Reverie'  was  published  in  the  'Southern  Lit- 
erary Messenger'  in  1849,  and  reprinted  the 
following  year  in  'Harper's  New  Monthly 
Magazine'  These  papers,  full  of  sentiment,  en- 
joyed a  wide  popularity  at  the  time  of  their  ap- 
pearance and  still  find  favor  with  readers. 

Reversion,  in  biologv,  the  reappearance  in 
an  animal  or  plant  of  cnaracteristics  not  of  its 
parents,  but  of  more'  remote  ancestors.  _  This 
frequently  occurs  in  varieties  of  domesticated 
animals  or  of  cultivated  plants,  which  have  been 
produced  by  artificial  breeding,  and  which  sud- 
denly develop  traits  belonging  to  the  wild  stock. 
The  more  highly  bred  and  artificial  the  variety 


of  animal  or  plant,  the  more  liable  is  it  to  show 
this  occasional  reversion.  That  the  tendency  is 
strong  and  persistent  appears  from  the  fact  that 
if  the  variety  is  not  kept  pure  by  careful  breed- 
ing, as  when  a  flower  escapes  from  cultivation 
or  a  race  of  domestic  animals  runs  wild,  it  soon 
begins  to  resume  the  characteristics  of,  or  "re- 
vert toward,"  the  wild  stock  from  which  it 
sprang.  This  reappearance  of  abnormal  charac- 
ters, as  of  color,  markings,  etc.,  is  very  likely  to 
occur  in  the  progeny  resulting  from  the  crossing 
of  dissimilar  races  or  species,  which  can  be  ex- 
plained only  on  the  supposition  that  such  char- 
acters belonged  to  remote  ancestors,  perhaps 
thousands  of  generations  removed.  This  was 
illustrated  very  forcibly  by  the  experiments  un- 
dertaken at  Penycuik,  in  Wales,  by  Ewart,  in 
the  crossing  of  zebras  with  mares,  tiie  offspring' 
of  which  exhibited  many  peculiarities  belonging 
to  neither  parent.  Under  this  head,  also,  will 
fall  the  strange  phenomenon  known  to  breeders 
as  "throwing  back,"  where  a  mother  animal, 
which  has  previously  been  mated  with  a  sire  of 
another  breed  or  race,  will  subsequently,  when 
mated  with  a  sire  strictly  of  her  own  kind,  will 
sometimes  produce  offspring  showing  character- 
istics of  the  earlier  cross.  Consult:  Darwin,. 
'Variation  of  Animals  and  Plants  Under  Do- 
mestication' (London,  1888) ;  Ewart,  'The- 
Penycuik  Experiments'  (London,  1899) ;  and 
the  authorities  cited  under  Heredity  (q.v.). 

Reversion,  in  law,  the  right  to  property 
which  remains  after  some  particular  estate  has. 
ceased  which  has  been  granted  by  the  owner. 
In  the  United  States  this  is  virtually  the  only- 
meaning  of  the  term  in  general  usage.  In  Eng- 
land, where  the  purchase  and  holding  of  annui- 
ties is  common,  a  reversion  means  the  present 
right  to  a  payment  to  be  made  at  some  future 
time,  conditional  upon  certain  contingencies,  as 
in  the  case  of  an  insurance  falling  to  be  paid  on 
the  attainment  of  a  certain  age,  or  on  the  death 
of  the  assured.  The  value  of  a  reversion  i* 
easily  ascertained  when  the  date  of  its  emer- 
gence is  fixed,  and  thus  a  person  who  has  a. 
right  to  receive  a  certain  sum  of  money  at  a 
given  time  is  enabled  to  sell  this  right  for  its- 
just  value. 

Reviews.     See  Periodical  Literature. 

R^ville,  ra-vel,  Albert,  French  Protestant 
theologian:  b.  Dieppe,  France,  4  Nov.  1826.  He- 
was  educated  at  Geneva  and  Strasburg,  and  was 
pastor  of  the  Walloon  -Church  at  Rotterdam 
1851-72.  He  then  removed  to  Dieppe,  where 
he  spent  his  time  in  philosophical  studies  till 
called  in  1880  to  the  chair  of  the  history  of  re- 
ligions in  the  College  de  France.  He  was  one 
of  the  most  radical  French  Protestants  of  his 
time,  and  among  his  numerous  books  are:  'Com- 
parative History  of  Philosophy  and  Religion' 
(1859);  'Redemption'  (i860);  'Essais  de  Crit- 
ique reiigieuse'  (i860);  'Theodore  Parker,  sa 
Vie  et  ses  CEuvres'  (1865)  ;  'History  of  the 
Dogma  of  the  Divinity  of  Jesus  Christ'  (1869)  ; 
'Introduction  to  the  History  of  Religions' 
(1881);  'Histoire  des  Religions'    (1883-9). 

Revised  Statutes  of  tiie  United  States,  a 
compilation  of  all  the  acts  of  the  Congress  of 
the  United  States :  it  was  first  approved  by  Cx)n- 
gress  22  June  1874,  thus  becommg  law:  at  that 
time  fhe  compilation  included  all  the  laws  en- 
acted by  Congress  down  to  i  Dec.  1873.    Tht 
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second  edition  of  the  Revised  Statutes  com- 
prised the  first  edition  as  amended  by  the  43d 
and  44th  Congresses:  supplements  have  since 
been  approved  and  published  containing  later 
acts  of  Congress.  The  act  approving  the  Re- 
vised Statutes  makes  that  compilation  the  au- 
thentic and  authoritative  expression  of  the  laws, 
without  reference  to  the  original  acts:  but  the 
originals  may  be  quoted  to  show  the  true  in- 
tent of  the  lawmakers  if  there  is  any  ambiguity 
in  the  compilation. 

Revised  Version,  a  revision  of  the  Author- 
ized Version  (or  King  James'  Version)  of  the 
Bible.  The  project  of  the  revision  originated  in 
the  Convocation  of  Canterbury,  1870,  when  two 
companies  of  biblical  scholars  of  the  Established 
Church,  one  to  revise  the  Old  Testament,  the 
other  the  New,  were  appointed,  with  power  *to 
invite  the  co-operation  of  any  eminent  for 
scholarship,  to  whatever  nation  or  religious  body 
they  may  belong.*  Afterward,  under  a  resolu- 
tion of  the  Convocation,  two  companies  of 
American  biblical  scholars  were  formed,  to  act 
with  the  English  companies.  The  work  of  re- 
vision, -which  was  commenced  30  June  1870,  was 
completed  20  June  1884;  the  New  Testament 
was  published  in  England  and  the  United  States 
in  May  1881,  and  the  Old  Testament  in  May 
1885.  Many  readings  and  renderings  proposed 
by  the  American  revisers  were  not  approved  by 
the  English  companies  either  for  adoption  into 
the  text  or  the  margin,  but  were  ordered  to  be 
recorded  at  the  end  of  the  New  Testament  or 
the  Old,  respectively.  But  an  edition  of  the 
whole  Bible  having  the  renderings  preferred  by 
the  American  companies  and  many  other  render- 
ings since  proposed  by  American  scholars  has 
been  published  in  the  United  States  and  is 
known  as  the  American  Revision.    See  Bible. 

Revival  of  Letters,  a  term  used  to  desig- 
nate the  revival  of  literature  after  the  apparent 
death  blow  which  it  received  when  the  barbarous 
nations  of  the  North  destroyed  the  Roman  em- 
pire. It  commenced  about  the  beginning  of  the 
nth  century,  and  became  more  potent  in  the 
i4th,  15th,  and  subsequent  centuries. 

Revival  of  Religion,  a  season  of  religious 
awakening  out  of  spiritual  torpor  or  indiffer- 
ence; usually  brought  about  by  the  fervid  ex- 
hortations of  men  deeply  impressed  with  the 
feeling  that  the  churches,  the  pastors,  and  the 
people  have  been  slumbering  while  Satan 
has  been  gaining  possession  of  the  kingdom  of 
Christ  on  earth.  The  term,  revival  of  religion, 
is  a  modern  one,  but  the  thing  it  signifies  is  as 
old  as  Christianity,  as  old  as  Israelitism  or  as 
religion  itself.  The  mission  of  every  one  of  the 
Hebrew  prophets  was  for  the  revival  of  re- 
ligion; in  the  Christian  Church,  revivals, 
though  not  called  by  that  name,  occurred  at  in- 
tervals from  apostolic  times;  and  every  sincere 
and  enthusiastic  reformer  —  Saint  Peter  Dami- 
ani.  Saint  Francis  of  Assisi,  Saint  Dominic,  in 
the  Middle  Ages ;  the  Jesuits,  the  Redemptorists, 
and  other  missionary  orders ;  these  were  in  their 
time  revivalists  in  fact,  though  not  in  name. 
The  Reformation  is  regarded  by  Protestants  as  a 
great  awakening  of  the  Christian  consciousness, 
and  the  well-spring  of  all  the  efforts  that  have 
since  been  made  for  the  renovation  of  the  spir- 
itual life  in  the  Protestant  churches.  In  Eng- 
land, at  the  beginning  of  the  17th  century  the 


religion  of  the  Established  Church  had  degen- 
erated into  a  cold  but  decent  formalism,  but  a 
revival  of  spiritual  interest  in  the  common  peo- 
ple was  brought  about  through  the  instrumental- 
ity of  the  Puritans.  After  the  restoration  of 
the  monarchy  and  of  the  State  church  there  was 
a  period  of  spiritual  sloth  and  apathy,  infi- 
delity, and  immorality,  till  in  the  i8th  century- 
Great  Britain  was  aroused  by  the  fervid  preach- 
ing of  the  Wesleys,  Whitefield,  Rowland  Hill, 
Romaine,  Venn,  Newton,  Cecil,  Fletcher,  and 
others,  earnest  men  who  were  raised  up  and 
qualified  by  the  divine  spirit  for  the  work  which 
lay  before  them.  (See  Methodists.)  Simulta- 
neously there  was  a  similar  great  religious  move- 
ment in  the  American  colonies,  especially  New 
England  and  New  York,  called  at  the  time  the 
Great  Awakening;  it  seems  to  have  arisen  inde- 
pendently of  the  movement  in  the  parent  coun- 
try; but  it  was  greatly  quickened  by  the  mis- 
sionary labors  of  John  Wesley  and  George 
Whitefield  during  their  visits  to  the  colonies. 
About  the  same  time  there  was  a  remarkable  re- 
vival of  religion  in  various  parts  of  Scotland, 
especially  at  Cambuslang  and  Kilsyth;  and  out 
of  a  similar  awakening  in  Wales  arose  the 
Welsh  Calvinistic  Methodist  Church.  In  1839 
Kilsyth  was  again  the  focus  of  a  great  revival 
of  religion,  which  extended  to  Dundee,  Perth, 
Blairgowrie,  Ancrum,  Jedburgh,  Kelso,  and,  in 
the  north  of  Scotland  to  Ross-shire  and  Suther- 
landshire.  In  the  first  half  of  the  19th  century- 
there  were  many  revivals  in  the  United  States, 
notable  among  which  were  those  under  Charles 
G.  Finney  (q.v.),  who  also  visited  Great  Britain 
and  preached  to  vast  crowds  in  London  and 
other  cities;  a  notable  feature  of  the  great  revi- 
val commenced  in  1830  was  the  camp  meetings 
(q.v.),  assemblies  of  great  numbers  of  people, 
held  in  the  open  air,  and  addressed  by  relays  of 
evangelists  from  morning  till  night  In  1838 
there  was  a  great  revival  of  religion  in  the 
United  States,  which  subsequently  extended  to 
the  British  isles  and  even  to  the  continent  of 
Europe.  Its  principal  centres  at  first  were  New 
York  and  Philadelphia,  whence  it  spread 
throughout  the  States,  producing  for  a  time  a 
sort  of  federation  of  the  evangelical  churches 
for  the  promotion  of  the  work  of  spiritual  con- 
version. In  nearly  every  city  in  the  land  meet- 
ings for  prayer  were  held  daily,  often  in  busi- 
ness hours,  in  churches,  in  counting  houses,  in 
theatres,  and  other  places  of  public  resort;  in 
the  one  State  of  New  York  more  than  2,000 
cities,  towns,  or  villages  had  an  active  part  in 
this  revival;  throughout  the  country  the  inter- 
est in  the  movement  was  universal;  daily  re- 
ports of  the  deep  religious  feeling  of  the  people 
were  received  at  the  principal  centres  and  pub- 
lished in  the  newspapers.  In  New  York  every 
evangelical  church  received  large  accessions  to 
its  membership,  and  a  like  report  was  made  con- 
cerning Boston,^  Baltimore,  Washington,  Chi- 
cago, Cincinnati,  Pittsburg,  and  other  cities. 
For  nearly  two  years  the  meetings  for  prayer 
and  the  labors  of  the  evangelists  continued 
almost  unflagging,  and  for  many  years  noon- 
hour  prayer-meetings  continued  to  be_  held  in  the 
business  centres  of  many  of  the  cities.  In  the 
summer  of  1859  the  movement  extended  to 
the  north  of  Ireland,  where  it  was  not  less 
fruitful  of  spiritual  good  than  in  America ;  the 
people  flocked  to  the  services  in  the  open-air 
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meetings  or  assembled  in  social  gatherings  for 
devotional  exercises;  there  was  a  noticeable 
diminution  of  vice  and  immorality,  especially  of 
drunkenness;  and  judges  and  magistrates  cor- 
dially recognized  the  reality  and  power  of  the 
spiritual  work.  From  Ireland  the  revival 
spread  to  Scotland,  and  in  Glasgow,  Edinburgh, 
Aberdeen,  Perth,  Dundee,  and  the  other  con- 
siderable towns,  the  religious  denominations 
joined  in  active  exertions  to  bring  the  neglected 
poor  within  the  range  of  evangelistic  and  edu- 
cational agencies.  It  extended  to  Wales  also, 
where  in  one  year  the  increase  in  the  member- 
ship of  the  Calvinistic  Methodist  body  alone 
was  33,724  souls;  the  gain  to  the  Independent 
denomination  was  30,000,  to  the  Established 
Church  20,000,  and  to  the  Wesleyan  body  10,000. 
Hardly  less  notable  was  the  revival  initiated  in 
Chicago  by  Dwight  Lyman  Moody  (q.v.)  and 
conducted  by  him  in  conjunction  with  Ira  D. 
Sankey.  These  two  evangelists  —  a  preacher 
and  a  singer  of  the  gospel  —  visited  Great  Brit- 
ain in  1873,  and  for  two  years  in  the  principal 
cities  of  England,  Scotland,  and  Ireland  their 
meetings  were  attended  by  multitudes  from  all 
ranks  of  society,  and  their  labors  zealously  sec- 
onded by  ministers  of  all  the  evangelical 
churches;  thousands  of  persons  professed  con- 
version, and  there  was  a  manifest  religious 
awakening.  The  two  evangelists  on  their  return 
home  engaged  in  revival  work  of  the  same  kind 
in  the  Ainerican  cities;  and  they  subsequently 
made  two  visits  to  Great  Britain,  namely,  1883-4 
and  1891-2.  The  Salvation  Army  (q.v.)  and 
the  Volunteers  of  America  (q.v.)  are  agencies 
designed  to  promote  a  continuous  revival  of  re- 
ligion, especially  among  the  poor  and  neglected 
classes. 

Revivals,  Religiotu,  seasons  at  which  by 
extraordinary  efforts  in  preaching,  prayer,  and 
hymn-singing,  Protestant  ministers,  especially 
among  the  Methodists,  seek  to  arouse  the  re- 
ligious feelings  and  deepen  the  religious  convic- 
tions of  their  hearers.  While  Protestant  revi- 
vals were  held  in  England  and  the  United  States 
early  in  the  i8th  century,  similar  movements 
had  taken  place  previously  both  in  Scotland  and 
Ireland.  John  Wesley  appears  to  have  been  the 
first  to  develop  this  method  of  evangelization 
into  a  permanent  institution.  But  in  the  colony 
of  Massachusetts  Jonathan  Edwards  successfully 
carried  on  revivals  at  Northampton  in  1734. 
George  Whitefield  was  instrumental  in  extending 
the  movement  on  his  arrival  in  America  (I739). 
although  Gilbert  Tennant  had  previously  be- 
gun the  work  in  New  Jersey.  The  Great  Awak- 
ening, as  this  extended  movement  was  called, 
occurred  between  1740  and  1742,  but  its  quick- 
ening results  were  felt  long  after  and  inspired 
the  multiplication  of  colleges  and  churches.  In 
the  West  and  South  the  revival,  technically  so 
called,  took  the  form  of  a  camp  meeting  (q.v.), 
and  these  open  air  gatherings  arc  still  made  an 
instrument  of  evangelization  and  conversion  by 
the  Methodist  Church.  Out  of  the  camp  meet- 
ing sprang  the  Chautauqua  Assembly  (q.y.),  an 
institution  at  once  educational  and  religious. 
Consult:  Porter.  < Letters  on  Religious  Revi- 
vals* (1850) ;  Starbuck,  'Psychology  of  Re- 
ligion' (igoo);  James,  'Varieties  of  Religious 
Experience'   (1902). 

Revocation  of  the  Edict  of  Nantes.  See 
Edict  of  Nantes. 


Revolution,  a  term  commonly  used  to 
designate  a  fundamental  change  in  government, 
or  in  the  political  constitution  of  a  country, 
effected  suddenly  and  violently,  and  mainly 
brought  about  by  internal  causes;  a  revolt 
against  the  constituted  authority  successfully  and 
completely  accomplished.  In  the  United  States 
the  term  Revolution  is  applied  specifically  to  the 
American  War  for  Independence,  which  began 
in  177s  with  the  irregular  running  fight  popu- 
larly known  as  the  battle  of  Lexington,  and 
practically  ended  with  the  surrender  of  Lord 
Comwalhs,  at  Yorktown,  Va.,  to  the  combined 
forces  of  the  French  and  Americans,  19  Oct 
1781.  By  this  war  the  colonies  succeeded  in 
casting  off  the  English  authority  and  in  erect- 
ing the  government  of  the  United  States.  The 
English  revolution  was  that  revolution  in  Eng- 
land by  which  James  II.  was  driven  from  the 
throne  in  1688.    See  Ri;beu.ion. 

In  astronomy:  (i)  The  motion  of  a  planet 
around  the  sun,  or  of  a  satellite  around  a  planet. 
The  point  to  which  it  returns  is  called  annual, 
anomalistic,  nodical,  sidereal,  or  tropical,  accord- 
ing as  it  has  a  relation  to  the  year,  the  anomaly, 
the  nodes,  the  stars,  or  the  tropics.  (2)  In 
geometry,  when  one  line  moves  about  a  straight 
line,  called  the  axis,  in  such  a  manner  that 
every  point  of  the  moving  line  generates  a  cir- 
cumference of  a  circle,  whose  plane  is  perpen- 
dicular to  the  axis,  that  motion  is  called  revo- 
lution, and  the  surface  is  called  the  surface  of 
revolution.  Every  plane  through  the  axis  is 
called  a  meridian  plane,  and  the  section  which 
this  plane  cuts  from  the  surface  is  called  a 
meridian  curve.  Every  surface  of  revolution 
can  be  generated  by  revolving  one  of  its  merid- 
ian curves  about  the  axis.  The  revolution  of  an 
ellipse  round  its  axis  generates  an  ellipsoid:  the 
revolution  of  a  semicircle  round  the  diameter 
generates  a  sphere;  such  solids  are  called  solids 
of  revolution. 

RevolutionaiT  Calendar,  a  calendar 
adopted  during  tne  French  Reign  of  Terror.  It 
was  decreed  on  24  Nov.  1793,  to  commence  from 
the  foundation  of  the  French  republic.  22  Sept. 
1792.  The  12  months  were  Vendemiaire,  Bru- 
maire,  Frimaire,  Nivose,  Pluviose,  Ventose,  Ger- 
minal, Floreal,  Prairial,  Messidor,  Fer%-idor  or 
Thermidor,  and  Fructidor.  The  first  three  con- 
stituted autumn,  the  second  three  winter,  the 
third  spring,  and  the  fourth  three  summer.  Na- 
poleon I.  restored  the  old  system,  31  Dec.  1805. 

Revolutionary  Tribunal.  A  court  of  ex- 
traordinary crimmal  jurisdiction  established  by 
the  French  (invention,  10  March  1793,  for  the 
purpose  of  tiying  those  accused  of  plotting 
"against  the  liberty,  equality,  unity,  and  indi- 
visibility of  the  Republic,  the  internal  and  ex- 
ternal safety  of  the  state,  or  the  sovereignty  of 
the  people.*  It  received  the  name  Revolution- 
ary Tribunal  in  October  1793.  The  court  was 
to  consist  of  a  jury  and  a  public  prosecutor  witli 
two  assistants,  all  named  by  the  Convention,  and 
from  its  decision  there  was  no  appeal.  The 
number  of  judges  rose  as  high  as  80  toward  the 
end  of  the  tribunal's  existence.  Intended  as  a 
means  of  combating  treason  at  home,  the  Revo- 
lutionary Tribunal  speedily  became  an  instru- 
ment in  the  hands  of  the  Committee  of  Public 
Safety,  whose  will  it  executed  under  the  gnise 
of  judicial   form.     Without   any   definite   pro- 
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cedure,  with  no  legal  defenders  allowed  to  the 
accused,  and  with  its  acceptance  of  the  vaguest 
rumors  and  charges  as  evidence,  the  tribunal 
ofiFered  but  a  mockery  of  justice  and  citation  be- 
fore it  almost  invariably  meant  death.  The  read- 
ing of  the  act  of  accusations,  the  trial,  and  the 
execution  of  the  sentence  generally  occurred  on 
the  same  day.  The  tribunal  sent  1,220  victims 
to  the  guillotine  from  its  inception  till  June 
1794,  when  Robespierre  (q.v.)  caused  the  in- 
famous law  to  be  enacted  accelerating  its  pro- 
cedure; from  that  date  to  the  fall  of  Robes- 
pierre, a  period  of  about  50  days,  it  condemned 
ii376  persons,  Robespierre  and  his  followers  be- 
ing among  the  lot.  The  tribunal  soon  after 
ceased  its  functions  and  was  formally  sup- 
pressed 31  May  1795.  Its  sanguinary  work  must 
be  regarded  as  justified  to  a  Targe  extent  by  its 
success  in  saving  the  country  from  sedition  at 
home  at  a  time  of  great  national  danger.  It 
was  but  one  feature  of  the  organized  Terror 
which  saved  France  from  foreign  conquest. 
Consult:  Wallon,  'Histoire  du  Tribunal  R6vo- 
lutionnaire  de  Paris'  (1880-2). 

Revolutionaiy  War.  See  United  States: 
Ambkican  Revolution. 

Revue  Des  Deux  Mondes  ("Review  of 
the  Two  Worlds"),  a  noted  French  bi-monthly 
publication,  which  includes  among  its  contrib- 
utors the  highest  authorities  in  French  litera- 
ture and  art,  and  whose  criticisms  have  weight 
in  every  civilized  land.  It  was  founded  by 
F.  Buloz  in  1831,  and  its  present  conductor  is 
M.  Brunetiere. 

Rewa,  ra'wa,  India,  (i)  the  capital  of  a 
native  state  of  the  same  name  131  miles  south- 
west of  Allahabad,  and  connected  by  a  branch 
line  with  Sutna  on  the  East  India  Railway.  It  is 
enclosed  by  three  wall  circuits  or  ramparts,  the 
outer  one  massive,  and  flanked  by  round  towers. 
Its  chief  buildings  and  institutions  are  the  for- 
tified palace  of  the  maharajah,  a  high  school, 
hospitals,  and  a  model  jail.  Pop.  24,000.  (2) 
The  native  state  in  the  Central  India  Agency, 
and  in  the  sub-agency  of  Baghelkand  (q.v.), 
has  an  area  of  12,^  square  miles.  It  is  chiefly 
an  elevated  table-land,  but  also  comprises  por- 
tions of  the  country  on  both  sides  of  the  Kai- 
mor  Hills,  watered  by  the  Son,  a  tributary  to 
the  Ganges,  and  flowing  northeast  The  sur- 
face is  in  part  covered  with  jungle,  but  on  the 
whole  highly  cultivated ;  the  condition  of  the 
peasantry  is,  however,  much  depressed.  The 
ruins  of  many  temples  are  scattered  over  the 
country.  The  revenue  of  the  maharajah  amounts 
to  about  $1,250,000  annually;  the  armed  force 
consists  usually  of  4,000  men,  though  from 
10,000  to  12,000  might  be  mustered.  Pop.  about 
1,700,000. 

Rewa  Kantha,  kan'tii  or  -ta,  India,  a  polit- 
ical agency  under  the  government  of  Bombay, 
containing  61  small  states,  of  which  five  are 
tributary  to  the  British  government,  and  most 
of  the  remainder  to  Baroda.  The  territory  in- 
cluded, covering  an  area  of  4,980  square  miles, 
with  a  pop.  ( 1901 )  478,889,  lies  mainly  along  the 
south  bank  of  the  lower  Nerbudda  with  patches 
north  of  it,  and  on  the  western  borders  of 
Broach,  Baroda,  and  Ahmadabad. 

Reward,  in  a  legal  sense,  some  encourage- 
ment which  the  law  holds  out  for  exertions  in 
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bringing  certain  classes  of  criminals  to  justice, 
The  courts  may  order  the  sheriff  of  the  county, 
in  which  certain  offenses  have  been  committed, 
to  pay  to  persons  who  have  been  active  in  secur- 
ing the  apprehension  of  offenders  charged  with 
murder,  or  with  feloniously  shooting,  cutting, 
stabbing,  wounding,  or  poisoning,  or  with  rape, 
burglary,  housebreaking,  robbery,  arson,  or  cat- 
tle stealing  or  with  being  accessory  before  the 
fact  to  any  of  such  offenses,  or  to  receiving  any 
stolen  property,  a  reasonable  sum  to  compensate 
them  for  expense,  exertion,  and  loss  of  time. 
So  by  a  later  statute  courts  are  authorized,  in 
the  case  of  any  of  the  above  offenses  which  they 
have  jurisdiction  to  try,  to  order  such  compen- 
sation ;  but  the  payment  to  one  person  must  not 
exceed  $25.  If  any  one  is  killed  in  endeavoring 
to  apprehend  a  person  charged  with  one  of  these 
offenses,  the  court  may  order  compensation  to 
be  made  to  the  family.  The  amount  to  be  paid 
in  all  such  cases  is  subject  to  regulations  which 
may  be  made  from  time  to  time  by  the  secretary 
of  state.  By  another  statute  it  is  a  felony,  pun- 
ishable by  penal  servitude  to  the  extent  of  seven 
years,  to  corruptly  take  any  reward  for  helping 
a  person  to  property  stolen  or  embezzled,  un- 
less all  due  diligence  to  bring  the  offenders  to 
trial  has  been  used.  In  Great  Britain  an  adver- 
tisement offering  a  reward  for  the  return  of 
stolen  or  lost  property,  using  words  purporting 
that  no  questions  will  be  asked  or  inquiry  made 
after  the  person  producing  the  property,  renders 
the  advertiser,  printer,  and  publisher  liable  to 
forfeit  $25a 

Rewbell,  re-bel,  Jean  Fransois,  French 
statesman:  b.  Colmar  8  Oct  1747;  d.  there  23 
Nov.  1807.  He  was  a  prominent  advocate  of 
Colmar,  and  was  elected  to  the  States-General 
of  1789,  where  he  advocated  the  principles  of  the 
Revolution.  He  was  a  member  of  the  Constitu- 
ent Assembly,  where  his_  boldness  and  legal 
knowledge  made  him  president  in  1791.  As  a 
member  of  the  Convention,  in  1792  he  was  out-  . 
spoken  in  urging  the  condemnation  of  Louis 
XVI. ;  but  his  absence  on  a  mission  to  the  army 
at  Mentz  saved  hiro  from  being  numbered  among 
the  regicides.  He  helped  suppress  the  Jacobin 
Club  in  1794,  figured  as  member  of  the  commit- 
tees of  public  safety  and  of  general  security; 
and  on  the  adoption  of  the  constitution  in  1795 
he  became  one  of  the  five  members  of  the  Di- 
rectory and  took  in  charge  the  departments  of 
finance,  justice,  and  foreign  afifairs.  In  1796 
the  Directory  elected  him  its  president  He 
succeeded  in  defending  himself  from  conviction 
on  charges  of  peculation,  but  retired  from  public 
life  after  the  coup  d'etat  of  the  18th  Bru- 
maire  (9  Nov.  1799)  and  carried  with  him  a 
large  fortune.  Consult  Sciout,  'Le  Directoire* 
(1895-7). 

Rex'ford,  Eben  Eugene,  American  writer: 
b.  Johnsburg,  N.  Y.,  16  July  1848.  He  was  edu- 
cated at  Lawrence  University,  Appleton,  Wis., 
and  began  to  write  for  the  press  at  14. 
He  has  published:  'Brother  and  Lover,*  verse 
(1886);  'Grandmother's  Garden,*  verse 
(1887);  John  Fielding  and  His  Enemy> 
(1888);  <The  Swamp  Secret*  (1897);  'Flow- 
ers: How  to  Grow  Them*  (1898);  <Into  the 
Light*  (1899) ;  etc.  He  wrote  the  popular 
songs,  'Silver  Threads  Among  the  Gold'  and 
'Only  a  Pansy  Blossom.* 


Digitized  by 


Google 


REYES  —  REYNOLDS 


Reyes;  Rafael,  officially  proclaimed  as 
president  of  Colombia  4  July,  and  inaugurated 
7  Aug.  1904;  an  explorer,  soldier,  and  states- 
man. For  his  discoveries,  see  South  America, 
sub-title  Railways  and  Naingation.  Beside  the 
public  service  rendered  by  him  when  he  traveled 
during  several  years  in  unknown  parts  of  the 
Amazon  basin,  the  facts  in  his  career  which  de- 
serve special  notice  are  the  following:  He  was 
commander-in-chief  of  tlie  Colombian  army; 
was  sent  to  Washington,  after  Colombia  had 
lost  Panama,  to  "save  whatever  he  could  from 
the  wreck* ;  and  in  this  patriotic  eflFort  he  was 
certainly  not  altogether  unsuccessful,  since  he 
gained  courage  to  advocate  on  his  return  to 
Bogota,  the  policy  indicated  in  the  report  which 
he  submitted  to  his  government.  He  advocated, 
sensibly,  courageously,  and  magnanimously,  a 
frank  acknowledgment  by  his  people  of  their 
own  blundering  which  had  contributed  to  the 
disaster;  and  he  continued  to  show  his  people 
how  the  natural  resources  of  the  vast  territory 
still  remaining  in  their  possession  could  be  de- 
veloped by  attracting  foreign  capital.  He  suc- 
ceeded. The  very  great,  imperfectly  defined 
powers  of  the  presidency  were  entrusted  to  him, 
despite  the  old  ultra  conservatives'  hostility  to 
foreign  enterprise,  and  despite  the  suicidal  scheme 
of  the  liberals  for  permitting  Colombia  to  be 
absorbed  by  Venezuela  and  Ecuador.  His  suc- 
cess saved  Colombia  from  a  future  of  isolation 
and  stagnation,  on  the  one  hand,  or,  on  the  other 
hand,  nearly  complete  loss  of  identity.  President 
Amador  of  Panama  and  President  Reyes  ex- 
changed congratulatory  messages  in  August,  and 
the  American  minister  was  received  at  Bogota 
in  December  1904. 

Markion  Wilcox. 

Reykjavik,  rik'ya"vik.    See  Reikiavik. 

Reynard  (ra'nard  or  ren'ard)  the  Fox,  the 
name  of  an  epic  fable  in  which  the  characters 
are  animals,  the  fox  being  the  hero,  and  which 
in  various  forms  was  extremely  popular  during 
the  Middle  Ages,  and  for  many  years  after- 
ward. The  latest  version  of  the  story,  and  that 
which  indeed  supplanted  all  the  rest,  is  in  the 
Low  German  dialect,  and  was  printed  at  Lubeck 
in  1498  under  the  title  of  <Reynke  de  Vos.' 
The  author  calls  himself  Henrik  van  Alkmer, 
schoolmaster  and  tutor  to  the  Duke  of  Lor- 
raine, but  it  is  believed  that  this  is  merely  a 
pseudonym,  and  that  the  real  author  was  Her- 
mann Barkhusen,  town-clerk  of  Rostock,  and 
printer  there.  The  'Reynke  de  Vos>  is  in 
verse,  and  founded  on  the  oldest  Flemish  or 
Dutch  redaction  of  the  story  in  prose.  It  relates 
the  adventures  of  the  fox  (Reynke)  at  the 
court  of  the  king  of  beasts,  the  lion,  and  de- 
tails with  great  spirit  and  humor  the  cunning 
modes  in  which  the  hero  contrives  to  outwit 
his  enemies,  and  to  gain  the  favor  of  his 
credulous  sovereign.  The  poem  may  be  re- 
garded, with  Carlyle,  as  "a  parody  of  human 
life.*  There  is  no  personal  satire  in  it,  but  the 
allusions  to  the  weak  points  in  the  social,  re- 
ligious, and  political  life  of  the  time  are  nu- 
merous and  unmistakable.  The  fables  of  ^sop 
are  one  of  the  best  known  examples  of  the 
tendency  to  represent  animals  as  talking  and 
acting  like  human  beings:  but  it  appears  that 
the  beast-fable  first  took  on  an  epic  form  among 


the  German  races,  especially  the  Franks,  by 
whom  it  was  carried  to  the  Low  Countries  and 
the  adjacent  parts  of  France,  where  it  took 
firm  root.  In  the  loth  and  nth  centuries  the 
monks  of  France  gave  a  satirical  and  didactic 
turn  to  the  fable,  and  some  Latin  poems  in 
which  it  is  so  treated  are  still  extant.  In  these 
much  of  the  satire  is  aimed  at  the  pope,  the 
hierarchy,  and  the  powerful  Cistercian  order. 
In  the  mouth  of  the  Franco-Flemish  people, 
however,  the  fable  kept  itself  clear  of  such 
allusions,  and  soon  took  on  a  more  purely  epic 
form,  aiming  its  satire  at  human  failings  in 
general.  In  1 170  the  story  in  this  more  purely 
epic  form  appeared  in  Germany  under  the  title 
of  'Isengrimes  Not,*  and  somewhat  later  again 
in  Flemish.  In  Germany  the  beast-fable  could 
not  maintain  its  ground  side  by  side  with  the 
Swabian  court  poetry,  and  was  soon  given  up; 
while  the  rhymed  *Reinaert'  of  the  Low  Coun- 
tries, in  accordance  with  an  altered  taste,  was 
turned  into  a  prose  narrative,  'De  Hystorie  van 
Reinaert  de  Vos>  (1479).  This  was  soon  after 
translated  into  English  by  Caxton,  and  printed 
by  him  at  Westminster  in  1481.  The  fable  now 
returned  once  more  to  Germany,  where  the 
Low  German  version  of  Barkhusen  took  the 
place  of  all  others.  It  was  translated  (1794) 
mto  German  hexameters  by  Goethe,  who  called 
it  the  *Unheilige  Weltbibel,'  in  his  <Reineke 
Fuchs.'  His  translation  has  been  turned  into 
English  heroic  metre  by  T.  J.  Arnold  (1870). 
Consult:  Froude,  'Short  Studies  on  Great  Sub- 
jects* (1877-82)  ;  Thorn's  introduction  to  the 
Percy  Society's  edition  of  'The.  History  of 
Reynard  the  Fox*  (1844);  Ellis,  'History  of 
Reynard  the  Fox*  (1894);  Jacobs,  'Reynard 
the  Fox*  (1895);  Martin,  'Le  roman  de  Re- 
narte'  (Strasburg- Paris  1882-7);  Potvin,  'Le 
roman  du  Renard*   (Paris  1891). 

Reynolds,  ren'olds,  Edwin,  American  in- 
ventor: b.  Mansfield,  Conn.,  23  March  1831. 
After  obtaining  a  public  school  education  he 
entered  a  machine  shop  as  apprentice  in  1847. 
He  was  superintendent  of  shops  at  Aurora, 
111.,  1857-61,  and  was  general  superintendent  of 
the  Corliss  Steam  Engine  Company,  at  Provi- 
dence, R.  I.,  in  1871-7.  Later  he  became  presi- 
dent of  the  Milwaukee  Boiler  Company,  the 
Daisy  Roller  Mills  Company,  and  the  German 
American  Bank.  He  invented  the  Reynolds- 
Corliss  engine ;  introduced  the  first  triple-expan- 
sion engine,  the  cross-compound  hoisting  en- 
gines for  mining'  work,  etc.  Since  1877  he  ha» 
been  general  superintendent  of  the  Reliance 
Works  at   Milwaukee. 

Reynolds,  John  Fulton,  American  military 
officer:  b.  Lancaster,  Pa.,  20  Sept.  1820;  d. 
Gettysburg  i  July  1863.  He  was  graduated 
from  West  Point  in  1841,  ser^•ed  in  the  Mex- 
ican War  as  first  lieutenant  and  in  1855  was 
promoted  captain.  He  was  commandant  at 
West  Point  in  1859-61  and  at  the  outbreak  of  the 
Civil  War  he  was  appointed  lieutenant-colonel 
of  volunteers,  receiving  his  commission  as 
brigadier-general  of  volunteers  in  August  of 
that  year.  He  led  a  brigade  in  the  Seven  Days 
battle  in  June  1862  and  was  brevetted  colonel 
and  brigadier-general  in  the  regular  army  for 
gallant  service.  He  was  placed  in  command 
of  the  First  Army  Corps  in  1863  and  promoted 
major-general  of  volunteers.    He  participated  in 


Digitized  by 


Google 


REYNOLDS 


the  battle  of  Fredericksburg  and  commanded 
on  the  field  of  Gettysburg  on  I  July  until  killed 
by  a  Confederate  sharpshooter. 

Reynolds,  John  Hamilton,  English  poet: 
b.  Shrewsbury,  Shropshire,  9  Sept.  1796;  d. 
Node  Hill,  Isle  of  Wight,  15  Nov.  1852.  He 
entered  an  insurance  office,  but  evidently  spent 
much  of  his  time  in  writing  poetry  as  in  1814 
he  published  two  volumes,  *Safie,  an  Eastern 
Tale,'  and  *The  Eden  of  Imagination,'  the  first 
after  the  style  of  Byron,  and  tlie  latter  after  that 
of  Wordsworth  and  Hunt  In  1818  he  obtained 
a  lucrative  ^st  in  a  solicitor's  office,  and  later 
was  for  a  time  proprietor  of  the  *  Athenaeum.' 
In  1838  he  removed  to  the  Isle  of  Wight,  where 
he  became  clerk  of  a  county  court.  Of  his 
numerous  poems  the  best  are  published  in  'The 
Garden  of  Florence,  and  Other  Poems'  (1821). 

Reynolds,  Joseph  Jones,  American  mili- 
tary officer:  b.  Flemingsburg,  Ky.,  4  Jan.  1822; 
d.  Washington,  D.  C,  25  Feb.  1899.  He  was 
graduated  from  West  Point  in  1843  and  after 
service  at  Fort  Monroe  and  in  Texas  was,  in 
1846,  assigned  to  the  3d  Artillery  and  was  on 
frontier  duty  at  Fort  Washita,  I.  T.,  in  1855-6. 
He  then  resigned  to  become  professor  of  me- 
chanics and  engineering  at  Washington  Univer- 
sity, Saint  Louis.  At  the  beginning  of  the  Civil 
War  he  entered  the  Federal  army  as  colonel  of 
the  loth  Indiana  Volunteers,  soon  becoming 
major-general  of  volunteers.  He  was  engaged 
in  the  battles  of  Chickamauga  and  Chattanooga ; 
later  was  in  command  of  the  defenses  of  New 
Orleans  from  6  January  to  16  June  1864 ;  and  of 
the  Mississippi  River  from  its  mouth  to  Mem- 
phis, Tenn.,  from  October  to  December  1864.  In 
1866  he  was  mustered  out  of  the  volunteer 
service  and  promoted  colonel  in  the  regular 
army.  He  was  brevetted  brigadier-general  m 
1867,  retiring  from  active  service  in  June  1877. 

Reynolds,  Joseph  Smith,  American  soldier 
and  lawyer:  b.  New  Lenox,  HI.,  3  Dec.  1829. 
He  was  graduated  at  the  University  of  Chicago 
in  i866,  but  had  previously  served  through 
the  Civil  War  in  an  Illinois  regiment,  partici- 
pating in  many  battles,  and  being  brevetted 
colonel  and  brigadier-general  in  July  1865.  After 
the  war  he  was  admitted  to  the  bar,  sat  jn  the 
Illinois  legislature  1866-70,  was  one  of  the 
founders  of  the  Chicago  park  systems,  a  mem- 
ber of  the  Chicago  Board  of  Education  1870-4, 
and  State  senator  1872-4.  He  was  senior  vice- 
commander-in-chief  of  the  G.  A.  R.  1875-6; 
commander  of  the  Illinois  Department  of  G.  A. 
R.  in  1877;  and  first  vice-president  of  the  So- 
ciety of  the  Army  of  the  Tennessee  in  1879. 

Reynolds,  Sir  Joshua,  English  portrait 
painter:  b.  Plympton,  Devonshire,  16  July 
1723;  d.  London  23  Feb.  1792.  He  was  the  son 
of  Rev.  Samuel  Reynolds,  master  of  the  gram- 
mar school  in.  Plympton  St.  Mary,  Plymouth, 
who  intended  him  for  the  medical  profession; 
but  Rejmolds  declared  himself  for  art  and  went 
to  London  in  1741  and  studied  under  Thomas 
Hudson.  This  painter  was  at  the  head  of  his 
profession  at  a  time  when  there  were  no  very 
shining  lights  and  from  him  Reynolds  acquired 
a  correctness  of  drawing  and  a  certain  reflec- 
tion of  the  style  of  Van  Dyck  that  gave  way 
subsequently,  in  great  measure,  to  other  influ- 
ences. He  returned  to  Devonshire  after  two 
years  and  painted  portraits   for  small  prices; 


went  again  to  London  in  1745  and  established 
himself  as  a  painter,  but  the  death  of  his  father 
the  following  year  recalled  him  to  Plymouth. 
In  1749  he  accompanied  young  Commodore  Kep- 
pel,  then  sent  on  a  mission  to  the  Barbary 
states,  to  the  Mediterranean  and  spent  more 
than  three  years  in  Italy,  mainly  at  Rome  with 
visits  to  Florence,  Bologna,  Parma,  Venice,  and 
a  short  stay  at  Paris  on  his  return  to  London. 
In  Italy,  he  studied  the  Italian  masters,  espe- 
cially in  respect  to  their  handling  of  light  and 
shade.  He  learned  from  the  Venetians  much  of 
their  mastery  of  color,  so  that  when  he  settled 
again  in  London  in  1753  his  work  showed  the 
influence  of  Correggio  primarily  with  reminis- 
cences of  Tintoretto,  Veronese,  and  Titian.  In 
that  year  he  painted  a  portrait  of  Commodore 
Keppel  that  lifted  him  at  once  into  fame.  This 
picture,  now  in  the  Grosvenor  Gallery,  is  al- 
most a  monochrome  in  gray,  with  a  few  faint 
suggestions  of  color;  but  is  remarkable  for  its 
effects  of  light  and  for  individuality  of  por- 
traiture. So.  popular  did  the  young  painter  be- 
come that  in  1755  120  persons  sat  to  him  for 
their  portraits.  His  work,  which  is  of  such 
considerable  extent,  does  not  display  a  uniform 
excellence,  since  to  produce  it  all  he  had  to  call 
in  the  assistance  of  journeymen.  In  1768  he 
was  made  president  of  the  Royal  Academy  upon 
its  establishment;  and  the  next  year  he  de- 
livered his  first  discourse  to  the  students.  His 
social  success  was  commensurate  with  his  fame 
as  an  artist;  George  III.  knighted  him  and  ap- 
pointed him  court  painter  in  succession  to  Allan 
Ramsay.  He  lived  on  terms  of  intimacy  with 
Dr.  Johnson,  Goldsmith,  Burke,  Gibbon,  Gar- 
rick,  and  was  the  founder  of  the  Literary  Club 
in  1764  where  these  distinguished  men  assem- 
bled. His  body  lay  in  state  in  the  Royal  Acad- 
emy and  he  was  buried  in  St.  Paul's  Cathedral. 
The  mention  of  his  portraits  would  include 
all  the  names  famous  m  the  upper  world  of 
society  and  the  arts  in  his  day,  and  there  is  no 
higher  source  for  learning  of  the  beauty  of 
English  women,  the  character  of  English  men, 
and  the  fashions  of  taste  of  the  later  i8th  cen- 
tury. He  was  graceful  in  arrangement  of  fig- 
ures and  accessories,  was  able  in  his  portraits 
of  men  and  women  to  differentiate  a  masculine 
vigor  and  a  feminine  charm,  and  in  his  mastery 
of  color  achieved  a  position,  according  to  Rus- 
kin,  as  "one  of  the  seven  great  colorists"  of  the 
world.  Posterity  cannot  _  fully  appreciate  his 
power  in  the  latter  direction,  as  he  often  used 
impermanent  mediums  and  resorted  to  a  thick 
impasto,  which  has  cracked  with  time.  His  work 
is  amply  represented  in  the  National  Gallery 
and  the  National  Portrait  Gallery  of  London 
and  the  numerous  great  collections  belonging  to 
noble  tamilies.  In  America  his  pictures  are  to 
be  found  in  fewer  numbers  in  the  larger  mu- 
seums and  in  the  possession  of  private  collectors. 
He  published  'Discourses  Before  the  Royal 
Academy'  (1778),  and  'Commentary  on  Du 
Fresnoy's  Art  of  Painting.'  His  life  was  writ- 
ten by  Malone  (1798),  Northcote  (1813),  Far- 
rington  (1819);  but  among  recent  biographies 
consult  those  by  Gaude  Phillips  (1894),  Tom 
Taylor  (1865),  Sir  Walter  Armstrong  (1900), 
Gower  (1902). 

Reynolds,  William,  American  naval  offi- 
cer; b.  Lancaster,  Pa.,  18  Dec.  1815;  d.  Wash- 
ington, D.   C,  5  Nov.   1879.    He  entered  the 
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navy  as  midshipman  in  1831,  was  commissioned 
lieutenant  in  1841  and  in  1851  was  retired  in 
consequence  of  failing  health.  He  was  subse- 
quently assigned  to  duty  in  Hawaii  where  he 
negotiated  a  reciprocity  treaty,  and  at  the  out- 
break of  the  Civil  War  was  again  assigned 
to  active  duty.  In  1862  he  received  command 
of  the  Asiatic  Station,  was  promoted  captain  in 
1866,  commodore  in  1870,  and  rear-admiral  in 
1873.  He  was  chief  of  bureau  and  acting  sec- 
retary of  the  navy  in  1873  and  again  in  1874; 
and  in  1877  was  again  retired  on  account  of 
continued  ill  health. 

Rezonville,    re-zon-vel.    Battle    of.     See 

Gravelotte,  and  Franco-German  War. 

Rhabdocoelida,  _  rab-do-se'li-da,  an  order 
of  Turbetlaria  which  is  characterized  by  the 
simple,  unbranched,  and  rod-shaped  alimentary 
canal.  Some  forms  are  very  minute  and  often 
mistaken  for  Infusoria.  Transverse '  fission  is 
common  in  certain  forms,  and  the  power  of 
regenerating  lost  parts  is  very  great.  A  few 
genera  have  acquired  a  strictly  parasitic  habit, 
and  a  few  also  are  marine  and  land  forms,  but 
most  are  inhabitants  of  fresh  water.  In  many 
species  two  sorts  of  eggs  are  produced :  summer 
eggs  which  are  thin-shelled  and  are  retained 
in  the  uterus  until  hatched,  and  winter  eggs, 
which  possess  heavy  brown  shells,  and,  though 
produced  in  the  fall,  do  not  hatch  out  until 
spring.  All  Rhabdocalida  undergo  a  simple  di- 
rect development. 

Rhab'domancy.  See  DrviNATiON ;  Divining 
Rod. 

Rhadamantfans,  rad-a-min'thfis,  according 
to  Greek  legend,  a  son  of  Zeus  and  Europa,  and 
brother  of  Minos,  king  of  Crete.  According  to 
another  tradition  Rhadamanthus  laid  the  foun- 
dation of  the  Cretan  code  of  laws,  which  his 
brother  Minos  completed.  From  fear  of  his 
brother  he  is  said  to  have  fled  to  Ocaleia  in 
Boeotia,  where  he  married  Alcmene.  In  the  be- 
lief of  the  Greeks  a  spirit  in  the  lower  world 
continued  the  business  of  life,  hence  Rhada- 
manthus, after  his  death,  was  made  a  judge  in 
the  kingdom  of  Pluto,  or  the  Islands  of  Blessed, 
on  account  of  the  justice  of  his  life,  and  had 
for  his  associates  jEacus  and  Minos.  The  name 
suggests  an  Egyptian  origin  of  the  myth. 

Rhadames,  ra-da'mSs.  See  Gadames. 
_  Rhaetia,  re'sh!-a,  a  Roman  province  com- 
prising the  regions  of  Rhxtia  proper  and  Vinde- 
licia  and  extending  from  the  land  of  the  Hel- 
vetii  in  Gaul  to  Noricum  on  the  west,  and 
from  Gallia  Cisalpina  to  the  Danube.  It  in- 
cluded within  its  bounds  what  are  now  the 
Grisons  and  the  Tyrol,  the  southern  districts  of 
Bavaria  and  Wiirtemberg  and  the  region  of  the 
Italian  Alps,  and  contained  the  sources  of 
the  Rhine  (Rhenus),  the  Inn  (Alnus),and  the 
Adige  (Athesis),  with  many  other  rivers  of 
northern  Italy.  The  principal  towns  were 
Tridentum  (Trent)  in  Rhsetia  proper  and  Au- 
gusta Vindelicorum  (Augsburg)  in  Vindelicia. 
The  original  inhabitants  of  the  country  were 
considered  by  most  ancient  writers  to  be  Etrus- 
cans who  had  been  driven  out  of  Italy  by  the 
invasion  of  the  Gauls  and  who  under  their 
leader  Rhsetus  took  possession  of  the  moun- 
tainous country.  Modem  research  has  tended 
to  confirm  the  view  of  the  ancients.  The  Rhse- 
tians  were  a  brave  and  warlike  people  and  their 


frequent  inroads  into  northern  Italy  led  to  re- 
taliation on  the  part  of  the  Romans.  After  a 
bitter  struggle  they  were  subdued  in  15  b.c  by 
Drusus  and  Tiberius,  stepsons  of  Augustus  Cx^ 
sar.  With  Vindelicia,  which  was  conquered  at 
this  time,  the  southern  region  was  united  to 
form  the  province  of  Rluetia.  Diocletian  di- 
vided the  province  into  two,  giving  to  the 
southern  part  the  name  of  Rhaetia  Prima,  while 
Vindelicia  was  known  as  Rha;tia  Secunda. 
After  passing  into  the  power  of  the  Ostrogoths 
in  the  5th  century  the  region  was  overrun  by 
the  Boiarii  who  settled  in  the  eastern  part,  the 
Alemanni  who  occupied  the  west,  and  the  Longo- 
bards  who  established  themselves  in  the  south. 

Rhamnaceae,  r5m-na'se-e,  an  order  of 
trees  and  shrubs.  The  species,  of  which  about 
500  have  been  described  and  classified  in  about 
40  genera,  are  mostly  natives  of  temperate  and 
tropical  countries,  in  which  they  are  widely 
distributed,  especially  in  the  northern  hemi- 
sphere. They  are  frequently  spiny,  have  usually 
simple  leaves  and  inconspicuous,  small,  greenish 
blossoms  which  are  followed  either  by  dry 
fruits  which  break  at  maturity  into  three  parts, 
or  by  fleshy  ones  which  do  not  split  open  when 
ripe.  In  several  species  the  fruit  is  edible  as  in 
the  jujube  {Zisyphus  jujuba).  The  red  fleshy 
pear-flavored  peduncles  of  Hovenia  dulcis  are 
eaten  in  Japan  and  China,  where  the  plant  is 
native.  Some  are  important  ornamental  plants; 
for  instance  buckthorn  (Rhamnus),  and  New 
Jersey  tea  (Ceanothus).  Various  species  of  the 
former  genus  are  _  valued  for  the  yellow  and 
green  dyes  they  yield  and  R.  frangula  for  its 
charcoal  which  is  used  in  making  gunpowder. 

Rham"nocathar'tin,  in  chemistry,  the  un- 
crystallizable  principle  of  buckthorn  berries,  dis- 
tinct from  rhamnin,  the  crystallizable  glucoside 
in  the  berry.  It  is  an  amorphous,  yellowish, 
brittle  mass,  soluble  in  all  proportions  in  water 
and  alcohol,  but  insoluble  in  ether.  It  has  a 
bitter  and  very  repulsive  taste,  and,  when  heated, 
melts  to  a  yellowish-brown  oil,  gives  off  inflam- 
mable vapors,  and  leaves  combustible  charcoal. 
Ferric  chloride  colors  it  dark  green,  and,  when 
heated  with  nitric  acid,  it  yields  a  large  quantity 
of  picric  acid. 

Rbampsinitus,  r5mp-si-nt'tiis,  a  Grsecised 
form  of  the  Egyptian  name  Ramcses,  Ramese* 
III.,  the  first  king  of  the  20th  dynas^  and  the 
builder  of  the  pavilion  of  Medinet  Habu  at 
Thebes.  Brugsch  makes  Rhampsinitos  a  Greek 
form  of  Ramessu  pa  nuter  (*Rameses  the  God') ; 
Maspero,  Ramsis-si-nit  ('Rameses,  son  of 
Neith*)  ;  by  Diodorus  he  was  called  Rcmphis 
(Rempsis),  from  which  comes  the  name  Rameses 
by  which  Pliny  called  the  monarch.  Of  him 
Herodotus  (II.,  121  et  seq.)  relates  a  story  sub- 
stantially the  same  as  one  of  the  most  wide- 
spread folk-tales  of  the  Aryan  world.  The  king 
acquired  an  enormous  treasure,  and  to  secure 
it  built  a  treasury  of  stone.  The  architect  left 
one  stone  loose,  so  nicely  adjusted  as  to  be  un- 
noticed, yet ,  capable  of  being  taken  out  and 
replaced  without  diflficulty.  Before  death  he 
entrusts  the  secret  to  his  two  sons,  who  from 
time  to  time  plunder  the  king's  treasure  at  their 
will,  until  at  length  the  elder  is  caught  in  a 
snare  set  by  the  king.  According  to  his  deSIr^ 
the  younger  brother  cuts  off  and  carries  away 
his  head,  so  that  he  may  remain  unknown.  The 
king  now  orders  the  headless  body  to  be  w 
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posed  unburied,  protected  by  a  guard  of  soldiers, 
out  the  younger  brother  lades  an  ass  with  skins 
of  wine,  allows  some  of  it  to  run  out,  and  is 
relieved  in  his  distress  by  the  soldiers,  to  whom 
in  gratitude  he  gives  his  wine  so  freely  that  they 
all  sink  into  a  drunken  sleep.  Thereupon  he 
shaves  the  right  half  of  all  their  beards,  and 
carries  his  brother's  body  to  his  mother.  The 
king  next  sends  his  daughter  to  find  out  the 
clever  thief.  She  promises  her  love  to  those 
who  reveal  to  her  the  most  extraordinary  things 
that  have  ever  happened  to  them,  and  when  the 
young  man  in  his  turn  relates  the  strange  pas- 
sages of  his  life  she  seizes  him;  but  he  cun- 
ningly slips  his  brother's  dead  hand  into  hers, 
and  so  escapes.  The  king  is  so  much  struck 
with  wonder  and  admiration  that  he  promises 
the  clever  thief  his  daughter  in  marriage,  since 
he  surpassed  all  mankind  in  knowledge;  for, 
while  tn,"  Egyptians  surpassed  all  the  world,  he 
surpassed  the  Egyptians. 

The  wealth  of  Rameses  III.  is  said  to  have 
been  equal  to  400,000  talents,  or  $387,500,000, 
an  incredible  sum  for  those  ages.  It  is  repre- 
sented on  the  walls  of  the  palace  treasury  in 
the  Medinet  Habu  as  consisting  of  the  precious 
metals  and  of  wonderful  jewels. 

Herodotus  gives  the  generally  accepted  story 
of  the  supposed  thefts  from,  the  treasury,  but 
his  chronology  and  historical  facts  have  been 
proven  to  be  too  inaccurate  to  be  relied, upon. 

Rhap'sodists,  a  name  given  the  wandering 
minstrels  among  the  ancient  Greeks,  who  sang 
the  poems  of  Homer  and  those  of  other  poets. 
They  were  for  a  long  time  held  in  high  esteem, 
until  the  poems  were  committed  to  writing, 
and  through  the  medium  of  manuscript  copies 
became  pretty  generally  known,  when  the  rhap- 
sodists  soon  lost  their  importance.  Each  ballad 
or  recitation  was  termed  a  rhapsody,  and  thence 
it  was  applied  to  the  separate  books  lof  the 
< Iliad*  and  'Odyssey.> 

Rhat'an^,  or  Rattany,  shrub-like  plants 
(Kromeria  ixina  and  K.  triandra)  of  the  order 
Polygalacea.  They  are  natives  of  the  Peruvian 
and  Bolivian  Andes,  and  are  confined  mainly 
to  the  table-lands  of  high  altitudes.  The  roots 
are  used  extensively  for  coloring  Portuguese 
wines  and  for  mixing  with  charcoal  or  orris- 
root  to  be  used  as  a  dentifrice;  and  are  an  im- 
portant article  of  export  from  Peruvian  ports. 

Rhazes,  ri'zSs  (Abu  Bekr  Mahammed  Ibn 
2akhariva  Ar-Razi),  Arabic  physician:  b. 
Rai  or  Raz  (ancient  Rhagae),  near  Teheran, 
probably  923  a.d.  He  acquired  great  philolog- 
ical and  philosophical  knowledge,  but  studied 
chiefly  music.  Eventually  he  became  expert  in 
the  medical  science  of  his  day,  and  was  made 
director  of  the  Bagdad  hospital.  There  is  a 
story  that,  when  aged,  he  became  blind,  and  re- 
fused to  have  an  operation  performed  upon  his 
eyes,  because  the  surgeon  about  to  undertake 
it  could  not  tell  how  many  membranes  the  eye 
contained.  When  it  was  urged  that  the  opera- 
tion might  nevertheless  succeed,  he  still  refused, 
saying  that  he  had  seen  so  much  of  the  world 
he  was  weary  of  it.  The  best  known  of  the 
books  that  pass  under  his  name  is  <AlHavi,> 
but  its  authenticity  is  questioned.  His  treatise 
on  the  smallpox  and  measles  is  the  oldest  ac- 
count in  existence  of  those  two  diseases.  It 
has  been  translated  several  times  into  Greek 
and  Latin,  and  into  English  from  the  Arabic 


text  by  Greenhill  (1847).  His  <Ketab  AU 
Mansuri*  is  a  complete  system  of  medicine 
drawn  from  Arabic  and  Greek  sources. 

Rh6,  lie  de,  el  d6  ra.     See  R£,  Ile  de. 

Rhea,  re'a,  an  ancient  Cretan  earth-god- 
dess, daughter  of  Uranus  and  Gaea,  wife  of  her 
brother  the  Titan  Cronus,  and  by  him  mother  of 
the  Olympian  deities  Zeus,  Hades,  Poseidon, 
Hera,  Hestia,  Demeter.  She  was  early  identi- 
fied with  the  Asiatic  nature-goddess  Cybele,  the 
Great  Mother,  who  was  worshipped  on  moun- 
tains in  Mysia,  Lydia,  and  Phrygia.  Her  Cretan 
Curetes  corresponded  to  the  Phrygian  Coryban- 
tes,  many  of  whom  mutilated  themselves  like 
Attis  in  the  frenzy  of  their  orgies.  Rhea  was 
supposed  at  first  to  make  her  home  in  the 
towering  hills  of  Asia_  Minor.  It  was  her  de- 
light to  tame  the  ferocious  beasts  found  in  these 
wildernesses,  as  well  as  to  protect  the  fair  towns 
lying  in  their  valleys.  Thus  she  became  known 
as  Mater  Turrita,  and  was  represented  as  wear- 
ing a  crown,  turreted  like  a  wall.  Rhea's  sup- 
posed love  for  the  Phrygian  shepherd,  Attis, 
gave  much  color  to  her  worship.  In  Pessinus, 
in  Phrygia,  there  was  a  cave  under  Mount 
Dindymon,  where  was  a  large  stone  supposed 
to  be  the  heaven-sent  (mage  of  the  goddess,  as 
well  as  the  tomb  of  Attis.  This  was  the  centre 
of  her  worship,  and  here  the  first  temple  to 
Rhea  is  said  to  have  been  erected  by  King 
Midas.  From  this  centre  the  worship  spread 
to  the  neighboring  towns  and  provinces,  finally 
reaching  Athens.  The  worship  of  Rhea  con- 
tinued long  after  the  decadence  of  Phrygian 
civilization.  Its  introduction  into  Rome,  during 
the  second  Punic  war,  was  the  result  of  a  proph- 
ecy of  the  Sibylline  Fates  which  told  that 
her  image  brought  to  Rome  would  expel  a  com- 
mon foe.  The  stone  in  the  cave  at  Pessinus 
was  therefore  placed  in  the  Temple  of  Victory 
in  the  capital  city,  a  holiday  being  proclaimed 
to  celebrate  the  event. 

Rhea,  the  generic  and  usual  book-name  of 
the  South  American  ostriches  or  nandus,  which, 
although  true  ratite  birds  and  occupying  the 
place  of  ostriches  in  the  American  avifauna, 
yet  differ  so  greatly  from  the  African  species 
that  ornithologists  universally  rank  them  as  a 
distinct  family  (Rheida)  or  even  order  (Rhea). 
Conforming  to  the  general  type  of  the  ostriches, 
the  rheas  differ  in  having  three  toes  with  large 
claws,  the  head  and  neck  fully  feathered,  the. 
flowing  plumes  absent  from  the  wings,  and  espe«- 
cially  the  tail,  the  ischiatic  instead  of  the  pubic: 
bones  forming  the  pelvic  symphysis  and  the 
palatal  structure  peculiar  in  several  respects. 
Three  species  of  Rhea  have  been  described;  R. 
americana,  found  throughout  the  greater  part 
of  South  America;  R.  tnacrorhyncha,  which  is 
confined  to  northeast  Brazil  and  is  distinguished 
by  its  darker  color  and  longer  bill ;  and  R.  dar- 
wini,  of  southern  Argentina,  which  is  smaller 
and  has  tarsi  covered  with  small  scales  instead 
of  scutes  as  have  the  others.  The  newly  hatched 
young  of  the  latter  are  said  to  have  the  legs 
feathered  to  the  toes.  Rheas  are  known  to  the 
natives  as  nandus  or  emas  (the  latter  a  corrup- 
tion of  emu  introduced  by  the  Portuguese).  an4 
live  in  small  parties  on_  the  pampas  and  dry 
plains,  where  they  associate  with  wild  horses, 
deer,  and  guanacos.  In  general  habits  they 
closely  resemble  the  ostriches  (q.v.),  but  usu- 
ally  run   with   the   wings   lowered   instead  of 
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elevated.  They  are  said  to  be  able  to  swim 
across  wide  rivers.  Because  of  the  well-devel- 
oped syrinx,  which  is  absent  in  the  ostriches, 
the  male  rheas  have  a  loud,  resonant  call,  espe- 
cially heard  during  the  mating  season,  when  they 
also  fight  viciously.  They  are  polygamous  and 
the  male  incubates  the  score  or  more  of  eggs 
deposited  by  several  females  in  one  nest.  They 
■are  omnivorous.  Although  lacking  the  precious 
plumes  of  the  ostrich  the  feathers  of  the  rhea 
have  a  commercial  value  in  the  manufacture  of 
feather  dusters.  Many  thousands  are  killed  by 
shooting  or  with  the.bolos,  or  are  run  down  with 
hounds  or  horses  and  clubbed  to  death.  In 
many  places  they  are  threatened  with  extinction ; 
but,  although  they  breed  readily  in  confinement, 
no  efforts  to  raise  rheas  on  a  commercial  scale 
appear  to  have  been  made.  Consult :  Darwin, 
•  Voyage  of  the  Beagle'  (New  York,  1889) ; 
Mosenthal  and  Harting,  'Ostriches  and  Ostrich 
Farming*  (London,  1877). 

Rhea,  or  China  Grass.     See  Ramie. 

Rhea  Letter,  The,  in  American  history,  a 
famous  political  episode  of  the  time  of  the  Mon- 
roe administration.  On  6  Jan.  1818,  Andrew 
Jackson,  then  army  department  commander  in 
the  Southwest,  wrote  to  President  Monroe  re- 
garding the  Seminole  troubles  in  Florida  and 
advising  the  prompt  seizure  of  East  Florida, 
which  he  declared  could  be  done  "without  im- 
plicating the  government.*  He  offered  to  ac- 
complish the  seizure  himself  within  60  days,  if 
it  should  be  indicated  to  him  that  it  were  de- 
sirable. John  Rhea,  a  congressman  from  Ten- 
nessee, was  the  secret  channel  through  which 
he  hoped  Monroe's  assent  might  be  signified. 
It  was  not.  In  1831,  during  Jackson's  _  admin- 
istration, in  the  height  of  his  quarrel  with  Cal- 
houn, which  turned  in  part  upon  the  Seminole 
affair,  Rhea  wrote  to  Monroe,  hoping  to  elicit 
from  him  something  that  would  implicate  him 
as  approving  Jackson's  plan.  Monroe,  on  his 
death-bed  in  New  York,  denounced  Rhea's  in- 
sinuations as  utterly  false. 

Rhead,  Louis  John,  American  artist:  b. 
Etruria,  Staffordshire,  England,  i860.  He  was 
educated  at  the  Art  Training  School,  London, 
and  in  1883  came  to  the  United  States  to  act  as 
art  manager  for  D.  Appleton  &  Company.  He  has 
exhibited  work  in  both  oil  and  water  colors  in 
various  American  and  European  galleries  and 
■won  a  medal  in  Boston  in  1895  for  his  artistic 
posters.  He  has  illustrated  many  books,  among 
them  being:  < Pilgrim's  Progress';  'Idylls  of 
the  King' ;  'Robinson  Crusoe'  (1900) ;  Dr. 
Hill  is'  'Psalms  of  David'  (1900)  ;  etc. 

Rheam,  Henry  Meynell,  English  artist:  b. 
Birkenhead  13  Jan.  1859.  He  was  educated  in 
(Germany  and  took  up  the  study  of  painting 
at  Heatherleys  in  1884  and  continued  it  in 
Paris  under  Bonguereau  and  Tony  Robert 
Fleury.  In  1890  he  became  allied  with  the  New- 
'yn  group  of  painters.  His  'Spells'  was  pur- 
chased in  1893  for  the  Walker  Art  Gallery  by 
the  Liverpool  Corporation. 

Rbees,  res,  Rush,  American  Baptist  cler- 
gyman and  educator:  b.  Chicago,  III.,  8  Feb. 
i860.  He  was  g^raduated  from  Amherst  College 
in  1883,  and  from  the  Hartford  Theological 
Seminary  in  1889.  He  was  pastor  of  the  Middle 
Street  Baptist  Church,  Portsmouth,  N.  H., 
1889^2,  and  professor  of  biblical  New  Testa- 


ment interpretation  (1892-1900)  in  the  Newton 
Theological  Institution,  Newton  Centre,  Mass. 
He  was  elected  president  of  the  University  of 
Rochester,  Rochester,  in  July  1900.  He  has 
published  'The  Life  of  Jesus  of  Nazareth:  a 
Study'   (1900). 

Rbees,  William  Jones,  American  bibliog- 
rapher: b.  Philadelphia  13  March  1830;  d.  Wash- 
ington, D.  C,  13  March  1907.  He  was  grad- 
uated from  the  Central  High  School  of  th.it 
city  in  1847  and  was  in  charge  of  the  social 
statistics  of  the  7th  census  (1850-2).  In  1852  he 
became  chief  clerk  of  the  Smithsonian  Institu- 
tion of  whose  publications  he  had  general  charge. 
He  wrote  'Manual  of  Public  Libraries,  etc,  in 
the  United  States  and  British  Provinces  in 
North  America' ;  'The  Smithsonian  Institu- 
tion' ;  'James  Smithson  and  his  Bequest' 

Rheims,  remz,  Fr.  rins  (Reims),  France, 
in  the  department  of  Maine,  100  miles  northeast 
of  Paris.  Strong  forts  crown  the  adjacent 
vine-clad  hills.  Its  industries  are  considerable, 
embracing,  besides  champagne,  the  manufacture 
of  textiles,  dyeworks,  breweries,  distilleries,  etc. 
It  is  also  an  important  market  for  raw  wool. 
The  town  was  early  imbued  with  a  religious 
character  owing  to  many  solemn  and  historical 
rites  celebrated  in  its  great  cathedral.  Here  the 
kings  of  France  were  successively  crowned  for 
many  generations,  and  Clovis  (438-533)  was 
baptized  within  its  walls.  The  facade  of  the 
cathedral  is  a  medisval  masteri>iece.  A  wealth 
of  tapestry,  sculpture,  and  painting^s  (Titian, 
Tintoretto,  and  Poussin)  beautify  the  interior, 
and  innumerable  statues  of  artistic  g^race  adorn 
the  exterior.  The  rose-window  and  portal  are 
of  rare  magnificence.  The  archiepiscopal  palace, 
town-house  and  museum  are  notable  buildings. 
Pop.  about  110,000. 

Rhfingold,  rin'golt.  Das  («The  Rhine- 
Gold"),  a  music  drama  by  Richard  Wagner, 
prelude  to  'Der  Ring  des  Nibelungen.'  It  con- 
sists of  four  scenes,  the  first  disclosing  the 
depths  of  the  Rhine,  where  on  a  high  cliff  rests 
the  Rheingold  guarded  by  the  three  Rhine- 
daughters.  The  possession  of  a  ring  wrought 
from  this  gold  would  give  supreme  power  over 
the  world;  but  in  order  to  work  the  charm 
whereby  the  ring  must  be  made,  the  one  essaying 
it  must  have  forsworn  love.  Alberich,  the 
Nibelung,  comes  to  the  depths  of  the  Rhine,  and 
gains  possession  of  the  gold  through  the  care- 
lessness of  its  guardians.  Scene  II.  reveals 
Wotan  and  Fricka  before  the  castle  of  Val- 
halla, built  for  Wotan  by  the  two  giants  Fasolt 
and  Fafner.  Straightway  the  two  ap^ar  and 
claim  as  the  promised  reward  of  their  labors 
Wotan's  daughter  Freia,  the  goddess  of  youth. 
Loge,  the  demigod  of  fife,  who  had  persuaded 
Wotan  into  the  contract  with  the  giants  with 
the  assurance  that  he  would  provide  some  way 
of  evading  the  payment,  now  appears,  and  re- 
ports that  in  his  search  over  the  world  he  had 
found  that  nothing  in  water,  on  earth,  or  in 
air  would  ever  give  up  the  love  of  woman ;  but 
that  the  Rhine-daughters  had  told  him  of  Al- 
berich, the  present  ruler  of  Nibelheim,  who  had 
forsworn  the  love  of  women  and  made  himself 
a  ring  by  power  of  which  he  had  amassed  great 
treasure.  The  giants,  to  whom  Alberich  of 
old  was  an  enemy,  offer  to  give  up  Freia  in 
exchange  for  the  Nibelung's  treasure.  There- 
upon  (Scene  III.)  Wotan  and  Loge,  together 
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with  the  two  giants  and  Freia,  descend  to 
Nibelheim,  make  Alberich  a  prisoner,  rob  him 
of  his  treasure,  his  Tamhelm,  or  cap  of  dark- 
ness, which  Mime,  his  brother,  has  made  for 
him,  and  also  the  ring,  which  Wotan  places 
upon  his  own  linger.  The  helpless  Alberich 
curses  the  ring  and  prays  that  it  may  bring  death 
and  destruction  upon  every  one  into  whose 
hands  it  comes.  Freia  is  finally  ransomed  by 
the  gold,  the  Tamhelm,  and  also  the  ring,  which 
Erda  advises  Wotan  to  add  on  account  of  the 
curse  placed  upon  it.  No  sooner  do  the  giants 
possess  their  treasure  than  they  quarrel  over 
its  division,  and  Fafner  strikes  Fasolt  dead, 
thus  realizing  the  first  curse  of  the  ring.  After 
a  mighty  storm  summoned  up  by  Donner  (Scene 
IV.),  the  gods  cross  a  rainbow  bridge  leading 
up  to  Valhalla,  Wotan,  plunged  in  thought, 
leading  the  way,  while  the  voices  of  the  Rhine- 
maidens  are  heard  lamenting  the  loss  of  their 
gold. 

This  work  was  performed  first  (without  au- 
thorization) at  Munich  in  1869;  dien  at  Bai- 
Teuth  in  1876;  for  the  first  time  in  America,  at 
New  York,  in  1889.  It  contains  remarkable 
passages  of  instrumentation,  especially  in  the  in- 
troduction, which  consists  of  136  measures  run- 
ning throughout  in  the  chord  of  E-flat  major. 

Rhenish  (rSnlsh)  Architecture.  See  Ger- 
iiANY,  Architecture. 

Rhenish  Confederation.  See  Confedera- 
tion OF  THE  Rhine. 

Rhenish  Prussia.    See  Rhine,  Province  of 

THE. 

Rhe'ostat,  in  electricity,  an  instrument  in- 
vented by  Wheatstone  for  measuring  electrical 
resistances.  Two  rollers,  one  non-conducting, 
and  the  other  of  brass,  are  geared  together,  so 
that  when  either  is  turned  by  means  of  a  han- 
dle a  fine  copper  wire  will  be  uncoiled  from 
one  roller  as  it  is  wound  upon  the  other.  Two 
binding-screws,  one  of  them  in  contact  with  the 
brass  cylinder  and  the  other  with  the  end  of 
the  wire  on  the  non-condncting  cylinder,  con- 
nect the  apparatus  with  the  wires  of  the  battery. 
To  use  the  rheostat,  the  resistance  to  be  mea- 
sured is  put  in  circuit  with  a  constant  battery 
and  a  galvanometer,  and  the  indication  of  the 
galvanometer  is  noted;  the  resistance  is  then 
removed  from  the  circuit,  and  the  rheostat  is 
put  in  its  place,  and  the  handle  turned  till  the 
galvanometer  gives  the  same  reading  as  be- 
fore ;  the  resistance  of  the  rheostat  is  now  the 
same  as  the  resistance  which  was  to  be  mea- 
sured, and  it  is  measured  by  the  number  of  coils 
of  copper  wire  on  the  insulating  roller. 

Rheot'ropism,  that  tendency  in  plants 
which  leads  their  roots,  when  immersed  in  run- 
ning water,  to  curve  in  accordance  with  the 
current.  Positive  rheotropism  causes  the  roots 
to  curve  up  stream;  and  negative  rheotropism 
produces  the  opposite  curvature. 

Rhe'sus  or  Bengal  Monkey,  a  common 
Indian  macaque  {Macacus  rhesus).  It  is  a 
strong  species  with  powerful  limbs,  but  without 
the  ruff  or  beard  found  in  some  allied  species. 
The  body_  attains  a  length  of  about  two  feet, 
and  the  tail  is  of  medium  length.    Brown  is  the 

J)revailing  color,  but  the  bare  face  and  the  cal- 
osities  are  flesh-colored  or  red.  The  rhesus 
monkey  is  very  intelligent  and  mischievous,  and 
the  young  ones  can  be  easily  tamed.    In  several 


parts  of  India  the  Hindus  protect  this  species, 
for  which  they  have  a  great  veneration. 

Rhetoric,  the  art  of  correct  speaking  and 
writing,  of  using  language  not  only  correct  as 
to  grammar,  but  best  adapted  to  convey  the 
effect  de'jired  bjr  the  speaker  or  writer.  The 
term  "rhetoric"  is,  however,  usually  applied  to 
spoken  discourse,  which  may  either  be  a  simple 
statement  of  fact  or  theory  to  one  or  more 
persons,  or  an  oration  intended  to  make  a  pro- 
found impression  on  a  vast  multitude  of  hearers 
and  readers.  An  oration  may  be  powerful  and 
at  the  same  time  ungrammatical ;  in  such  case 
it  is  outside  the  bounds  of  rhetoric,  in  the 
strict  meaning  of  the  word.  He  who  cultivates 
rhetoric  must  keep  within  the  reco^ized  rules 
of  language.  He  must  be  grammatical  as  well 
as  logical.  Rhetoric  includes,  along  with  cor- 
rect expression,  the  acquirement  of  a  clear  and 
pleasing  style,  and  attractiveness  in  presenting 
a  subject.  It  is,  in  brief,  the  art  which  aims  to 
bring  to  highest  _  perfection  the  attribute  of 
speech,  which  distinguishes  man  from  all  other 
animals,  and  which  is  the  chief  instrument  of 
human  progress  and  achievement.  In  ancient 
and  modern  times,  rhetoric  has  therefore  been 
regarded  as  one_  of  the  noblest  studies.  Among 
the  Greeks  Aristotle  and  Longinus  were  the 
great  masters  of  rhetoric,  and  Aristotle's  'Art 
of  Rhetoric*  still  remains  the  ablest  analysis 
ever  written  of  the  mental  and  ethical  charac- 
teristics of  oratory.  Among  the  Romans  Cicero 
held  the  palm  as  an  authority  on  this  subject. 
It  was  not  emphasized  in  the  Middle  Ages,  but 
in  modem  times  it  has  again  arisen  to  im- 
portance, and  every  leading  institution  of  learn- 
ing has  its  chair  of  rhetoric.  In  no  country  in 
the  world  is  the  art  of  rhetoric  more  generally 
cultivated  than  in  the  United  States,  owing  to 
the  freedom  of  speech  and  of  the  press,  and 
to_  the  fact  that  effective  oratory  is  almost  cer- 
tain to  command  public  preferment.  The  stu- 
dent of  rhetoric  should  consult  Blair's  'Lectures 
on  Rhetoric,*  Campbell's  'Philosophy  of  Rhet- 
oric,* and  other  standard  works  on  the  art,  and 
he  may  study  also  with  the  best  results  the 
orations  of  Webster,  Clay,  and  other  great 
speakers,  the  messages  and  addresses  of  Lin- 
coln, Washington's  'Farewell  Address,*  and 
other  well  known  examples  of  pure  and  vigorous 
English. 

Rhett,  ret,  Robert  Barnwell.  American 
politician:  b.  Beaufort,  S.  C,  24  Dec.  1800;  d. 
Saint  James'  Parish,  La.,  14  Sept.  1876.  He  was 
the  son  of  James  Smith,  but  in  1837  adopted  the 
name  of  Rhett,  a  prominent  colonial  ancestor. 
He  studied  law,  was  elected  to  the  legislature 
in  1826,  and  in  1832  was  elected  attorney-general 
of  the  State._  He  was  one  of  the  leaders  of 
the  Nullification  movement  and  a  more  stren- 
uous advocate  of  States'  right  than  even  Cal- 
houn. In  1837-49  he  sat  in  Congress  and  in 
1850  was  elected  to  succeed  Calhoun  in  the 
Senate.  He  stoutly  upheld  slavery,  opposed  all 
compromises,  and  in  1851-2  he  urged  the  seces- 
sion of  South  Carolina,  whether  accompanied  by 
other  States  or  not.  After  the  elections  of  1852 
Rhett  resigned  from  the  Senate  and  retired  to 
his  plantation.  He  later  edited  the  Charleston 
'Mercury*  in  which  he  advocated  his  extreme 
views,  and  in  i860  he  again  came  into  promi- 
nence as  a  member  of  the  South  Carolina  Con- 
vention and  was  one  of  the  committee  which 
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wrote  the  address  giving  reasons  for  secession. 
He  was  a  delegate  to  the  provisional  congress 
at  Montgomery,  Ala.,  in  1861,  and  later  an  ac- 
tive member  of  the  Confederate  Congress.  He 
removed  to  Louisiana  after  the  war. 

Rhett,  Thomas  Grimke,  American  military 
officer:  b.  South  Carolina  about  1825;  d.  Balti- 
more, Md.,  28  July  1878.  He  was  graduated 
from  West  Point  in  1845,  served  in  the  Mexican 
War,  was  brevetted  captain  for  conduct  at 
Puebla  in  1847  and  in  1858  received  .rank  as 
major.  In  1861  he  resigned  his  commission  in 
the  United  States  army  and  was  commissioned 
major-general  by  the  governor  of  South  Caro- 
lina. He  was  chief  of  staff  to  Gen.  Johnston 
until  1862  and  was  then  assigned  to  the  trans- 
Mississippi  department.  He  served  as  colonel 
of  ordnance  in  the  Egyptian  army  in  1870-3  and 
then  resigned. 

Rheumatism,  a  constitutional  disease  char- 
acterized by  inflammation  of  the  connective-tis- 
sue structures  of  the  body,  especially  of  the 
joints  and  muscles,  and  attended  by  localized 
pain.  It  is  usually  recurrent  _  Three  forms  are 
recognized:  (i)  acute  rheumatism  (acute  articu- 
lar rheumatism,  acute  inflammatory  rheumatism, 
rheumatic  fever);  (2)  chronic  rheumatism;  (3) 
muscular  rheumatism  or  myalgia. 

Acute  rheumatism  is  marked  by  high  fever, 
inflammation  and  swelling  of  one  or  more  of  the 
larger  joints,  intense  pain,  increased  by  move- 
ment, profuse  sweatmg,  scanty  high-colored 
urine,  and  a  tendency  to  inflammation  of  the 
endocardium  (endocarditis)  and  of  the  peri- 
cardium (pericarditis).  In  many  cases  there  is 
apparently  a  hereditary  tendenQr;  in  others, 
sudden  checking  of  perspiration  in  a  cold  and 
damp  atmosphere  may  cause  the  disease.  Con- 
ditions which  lower  vitality,  such  as  chronic 
alcoholism,  nervous  debility,  or  poverty  asso- 
ciated with  exposure  and  insufficient  food,  are 
predisposing  causes.  More  males  than  females 
have  acute  rheumatism,  probably  because  of 
more  hardship  and  exposure.  It  is  quite  com- 
mon among  farmers,  longshoremen,  coachmen, 
stokers,  motormen,  sailors,  scrub-women,  etc. 
It  most  frequently  occurs  between  the  ages  of 
15  and  30,  is  rare  before  the  loth  year  and 
after  the  50th.  An  injury  to  a  joint,  or  exces- 
sive muscular  work,  may  be  the  initial  cause. 
The  disease  is  rare  in  the  tropics,  common  in 
the  temperate  zones;  in  the  United  States  it  is 
most  frequent  in  the  early  spring  and  late  fall; 
and  it  is  often  endemic  and  sometimes  epidemic. 

The  specific  cause  or  origin  of  rheumatism 
is  not  known.  That  it  is  always  due  to  an 
arthritic  diathesis,  inherited  or  acquired,  is  a 
theory  not  generally  accepted  in  this  country. 
The  infection  theory  of  Hueter,  though  accepted 
by  many,  is  not  generally  adopted.  As  to  the 
chemical  theory,  that  the  disease  is  due  to  an 
excess  of  lactic  or  uric  acid  in  the  blood,  some 
believe  that  the  acids  are  due  to  bacterial  activ- 
ity; others,  that  all  the  phenomena  of  rheuma- 
tism cannot  be  produced  by  one  chemical 
substance.  The  nervous  theory,  not  fully  recog- 
nized, assumes  that  the  joint-lesions  are  trophic, 
owing  to  disturbances  of  the  nervous  system, 
from  the  action  of  cold  on  nerve-centres,  etc. 
The  morbid  anatomy  shows  characteristic  dis- 
orders of  the  joints  —  S3movial  membrane  swol- 
len and  hyperxmic;  serous  infiltration  of  liga- 


mentous and  other  tissues;  joint-fluid  turbid 
with  albumen,  fibrin  and  leucocytes  (pus  and 
blood  rarely  present)  ;  sometimes  ecchymoses  on 
cutaneous  and  serous  surfaces.  In  the  blood 
the  red  corpuscles  are  reduced  more  than  one 
half;  the  hxmoglobin  is  much  less  than  normal; 
but  fibrin  and  leucocytes  are  largely  increased. 
The  heart  is  affected  in  very  many  cases,  most 
frequently  the  left  side  (rheumatism  of  the 
heart),  the  edges  of  contact  of  the  mitral  valves 
being  swollen  and  covered  with  fibrinous 
masses ;  less  frequently,  the  aortic  valve ;  rarely, 
the  pulmonary  or  tricuspid.  Contraction  and 
distortion  of  the,  affected  valves  may  result. 
Ulceration  is  rare.  Simple  fibrinous  or  sero- 
fibrinous pericarditis  is  common;  myocarditis 
seldom  occurs.  The  attack  ma^  begin  with 
headache,  indigestion,  aching,  chilliness,  slight 
tonsillitis  or  pharyngitis,  but  usually  comes  with 
a  chill,  followed  soon  by  high  fever  (may  be 
103"  or  104°  F.),  swelling,  tenderness,  heat,  and 
shiny  appearance  of  one  or  more  joints  (knees 
most  often,  then  wrists  and  fingers,  ankles,  etc), 
a  coated  tongue,  foul  breath,  a  soft  pulse  of 
100  to  no,  thirst,  constipation,  and  by  profuse 
sour  sweat.  If  not  treated,  the  disease  lasts 
from  two  to  three  weeks.  There  is  always  a 
tendency  to  recurrence,  complications,  and  mi- 
gration from  one  joint  to  another.  The  mind 
is  clear,  except  when  the  fever  is  very  high. 
Coma,  which  is  rare,  is  due  either  to  high  fever 
or  nephrits. 

So-called  cerebral  rheumatism  is  due  to  a 
toxic  congestion.  Sometimes  urticaria  and  spots 
of  ecchymosis  appear  upon  the  skin,  and  in  chil- 
dren small  nodules,-  firm  but  movable,  are  at- 
tached to  tendons  and  fasciae,  and  are_  found 
over  the  spine,  scapula,  and  inflamed  joints. 

Follicular  tonsillitis  is  considered  by  some  to 
be  due  to  rheumatism.  But  the  most  serious 
complications  of  acute  rheumatism  are  endocar- 
ditis and  pericarditis.  Other  complications  are 
chorea,  conjunctivitis,  pleurisy,  bronchitis,  peri- 
tonitis, orchitis,  etc. 

There  is  a  sub-acute  rheumatism,  very  com- 
mon, with  mild  symptoms  and  slow  recovery. 
It  may  follow  an  acute  attack  or  be  sub-acute 
from  the  outset,  and  may  pass  into  the  chronic 
form.  Temperature  is  seldom  above  102°  F. 
The  so-called  acute  rheumatism  of  children  is 
usually  sub-acute;  the  joint-symptoms  may  be  so 
slight  as  to  be  readily  overlooked,  but  there  js 
more  liability  to  cardiac  inflammation  than  in 
adults.  Children  perspire  less,  but  are  liable  to 
have  chorea,  tonsillitis,  and  cutaneous  manifesta- 
tions. 

Acute  rheumatism  is  to  be  distinguished  from 
arthritis  following  scarlet  fever  and  other  acute 
diseases;  from  acute  osteomyelitis,  scurvy  (in 
children),  gout,  arthritis  deformans,  and  gon- 
orrhoeal  rheumatism. 

Severe  cases  may  recover  within  a  week; 
and  mild  cases  last  several  weeks.  The  joints 
are  not  left  with  fibrinous  adhesions  unless 
chronic  rheumatism  supervenes.  Death  is  rare, 
and  when  it  occurs  it  results  from  high  fever, 
pneumonia,  pleurisy,  or  myocarditis.  _  Relapses 
are  quite  common.  Treatment  requires  many 
details.  Among  preventive  measures  are  care 
against  exposure  to  cold  and  damp,  especially 
when  overheated ;  freedom  from  muscular  strain ; 
the  wearing  of  woolen  underclothing  in  winter, 
and  of  linen-mesh  in  summer;  abstinence  from 
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sweets  and  malt  liquors ;  very  moderate  eating  of 
animal  food ;  sponging  with  cool  water,  follo^Yed 
by  friction ;  outdoor  exercise ;  and  the  keeping 
of  the  bowels  open  with  Carlsbad  water  or 
Rochelle  salt.  During  the  attack  place  the 
patient  between  blankets  on  a  comfortable  mat- 
tress ;  have  him  use  a  bed-pan ;  carefully  dispose 
the  inflamed  part  in  a  comfortable  position. 
While  the  disease  is  severe  give  light  food,  no 
meat,  sweets,  or  malt  liquors ;  allay  fever  with 
cool  spongings,  and  tincture  of  aconite;  quiet 
the  patient  with  Dover's  powder  or  codeine; 
locally  apply  methyl  salicylate,  oil  of  wintergreen, 
or  equal  parts  of  guiacol  and  glycerin ;  and  keep 
the  part  warm  with  cotton  batting,  oil-silk,  etc. 
Medicinally,  salicin,  salol,  or  salicylate  of  soda 
and  bicarbonate  of  potassa  or  soda,  or  the  citrate 
of  potassa  seem  to  be  of  most  avail. 

Chronic  rheumatism  is  a  form  of  chronic 
joint-inflammation,  attended  by  moderate  pain, 
and  by  changes  in  the  joints  resulting  in  their 
deformity.  It  begins  insidiously,  or  follows  at- 
tacks of  acute  or  sub-acute  rheumatism,  and  is 
rare  before  the  40th  year.  The  predisposing 
causes  are  poor  hygienic  conditions,  debility, 
malnutrition,  cold  and  damp,  and  occupations 
«rhich  involve  the  repeated  and  long-continued 
use  of  certain  joints,  as  in  the  cases  of  seam- 
stresses and  tailors.  A  moderate  thickening  and 
some  distortion  appear  in  affected  joints  (fingers 
and  knees  especially)  which  may  be  bilateral. 
The  changes  are  mainly  in  the  fibrous  tissues, 
though  sometimes  there  is  synovial  injection  and 
effusion.  Erosion  of  cartilages  is  seen  only  in 
prolonged  cases.  Endocarditis,  pericarditis,  and 
pleurisy  are  rare. 

The  symptoms  slowly  develop ;  general  health 
may  be  gooid;  pain  occurs  when  joints  are  red 
and  swollen,  and  may  be  severe  at  night.  Joints 
swell  from  time  to  time,  and  some  persons 
readily  predict  an  attack.  The  muscles  about  the 
joints  after  a  time  atrophy  and  the  affected 
joints  are  deformed  by  deflection  due  to  ad- 
hesions. Slight  fever  may  accompany  attacks. 
The  diagnosis  excludes  gout  and  arthritis  de- 
formans (qq.v.). 

In  treatment  medicine  is  of  uncertain  value. 
Iron,  Vichy  water,  iodide  of  potassium,  and 
Carlsbad  salts  or  phosphate  of  soda  may  be 
used.  More  relief  is  to  be  obtained  from  douch- 
ing and  sweating  of  the  joints,  massage,  protec- 
tion against  cold  and  damp  and  injuries  to  the 
joints,  an  ample  diet  (no  sweets,  and  no  alco- 
holic stimulant  except  whiskey),  a  dry  equable 
climate,  and  residence  at  one  of  the  spas. 

Muscular  rheumatism,  or  myalgia  is  a  painful 
affection  of  various  voluntary  muscles  and  of  the 
fasciae  and  periosteum  to  which  they  are  at- 
tached. It  is  most  common  in  youth  and  young 
adults  and  among  those  exposed  to  cold  and 
damp  when  overheated,  and  those  who  overuse 
certain  muscles.  Heredity,  goutiness,  and  lith- 
semia  are  predisposing  causes.  The  disease  is 
never  fatal,  whether  it  is  neuralgic  in  character 
or  is  an  inflammation  of  muscular  tissue  (myo- 
sitis) is  not  determined.  The  symptoms  include 
local  pain  and  tenderness,  increased  by  contrac- 
tion or  movement  of  the  affected  muscle ;  usually 
the  pain  is  an  intense  dull  ache.  There  is  seldom 
any  heat,  swelling,  or  redness.  Occasionally  the 
muscle  cramps  and  is  most  comfortable  if  semi- 
flexed. Sometimes  there  is  fever.  In  torticollis 
or  stiff-neck   (unilateral)   some  of  the  muscles 


of  the  neck  are  involved.  The  patient  dreads 
to  move  the  head,  and  moves  the  body  instead. 
In  pleurodynia  one  side  is  affected  (generally 
the  intercostal  muscles,  but  sometimes  in  the 
serratus  and  pectoralis),  usually  the  left.  Pain  is 
increased  by  movements,  coughing,  or  sneezing. 

Lumbago,  a  muscular  rheumatism  affect- 
ing the  muscles  of  the  lumbar  region  and  their 
tendinous  attachments,  is  bilateral,  quite  fre- 
quent, and  is  often  caused  by  strain  of  the 
muscles  of  the  loins.  An  attack  often  begins 
suddenly  with  an  excruciating  pain  when  the 
sufferer  is  attempting  to  rise  from  a  sitting 
posture,  or  to  change  his  position  in  bed.  If 
the  loin-muscles  are  kept  rigid  the  patient  may 
be  able  to  move  about.  Treatment  calls  for 
rest  of  affected  muscles  (best  in  bed),  the  ap- 
plication of  heat  and  anodyne  liniments,  ironing 
the  loins  with  a  hot  flatiron  over  a  few  thick- 
nesses of  flannel  or  thick  wrapping  paper,  or 
galvanism. 

Muscular  rheumatism  is  distinguished  from 
neuralgia  by  localized  pain,  increased  by  volun- 
tary movements,  and  by  the  absence  of  tender 
spots.  Recovery  usually  occurs  in  a  few  days,  ex- 
cept in  debilitated  persons,  those  with  rheumatic 
tendencies,  or  subjects  of  chronic  alcoholism. 

Preventive  treatment  requires  freedom  from 
damp  and  cold,  and  from  muscular  strain,  spong- 
ing and  friction,  vegetable  diet,  and  warm  under- 
clothes. Massage  and  a  Turkish  bath  may 
prevent  an  attack.  For  local  treatment  rest, 
heat,  turpentine  stupes  and  anodyne  liniment 
are  of  use.  Medicine  is  of  little  value.  In 
pleurodynia,  strapping  the  chest,  or  the  use  of 
a  wide  flannel  binder,  is  often  of  much  service. 

Rheumatism-root     See  Twin-leaf. 

Rheydt,  rit,  Germany,  a  town  of  Prussia, 
in  the  government  of  Dusseldorf,  16  miles  west 
of  Dusseldorf,  important  on  account  of  its  in- 
dustries, which  embrace  silk  and  satin  goods, 
cottons,  and  mixed  fabrics,  foundries  and  ma- 
chine-shops, printing  and  dyeing  works,  brew- 
eries, distilleries,  etc. 

Rhigas,  ri'gas,  Constantine,  Greek  patriot: 
b.  Velestino  (the  ancient  Pherse)  about  1/53;  d. 
Belgrade,  Servia,  1798.  He  wrote  not  only  in 
Greek  but  also  in  French,  and  was  a  poet  and 
a  proficient  in  music.  He  formed  the  bold  plan 
of  freeing  Greece  from  the  Ottoman  Porte  by 
means  of  the  secret  association  of  the  Hetaersea, 
and  succeeded  even  in  bringing  powerful  Turks 
into  his  conspiracy.  From  Vienna  he  kept  up  a 
secret  correspondence  with  the  most  important 
confederates  in  Greece  and  in  other  parts  of 
Europe.  At  the  same  time  he  composed  in  his 
native  language  a  number  of  patriotic  songs, 
calculated  to  inflame  the  imagination  of  the 
Greek  youth  and  embitter  them  a^inst  the 
Mussulmans.  Having  been  arrested  m  Trieste 
he  was  with  several  other  prisoners  conducted 
to  Vienna.  Rhigas  and  three  others  of  those 
arrested  were  sent  back  in  chains  to  Belgrade  in 
May  1798,  and  put  to  death  by  the  Turkish  au- 
thorities. During  the  Greek  war  of  independ- 
ence, which  ultimately  led  to  the  emancipation 
of  their  country  from  the  Turkish  yoke,  his 
songs  were  in  the  mouth  of  everyone.  The  most 
celebrated  of  them  are  his  translation  and  adap- 
tation of  the  'Marseillaise.'  Consult:  Ed-- 
monds,  'Rhigas  Pheraios.  the  Protomartyr  of 
Greek   Independence'    (1890). 
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Rhine,  rin,  a  river  of  Germany,  and  until 
the  Franco-German  war  of  1870-1,  the  boundary 
for  a  part  of  its  length  between  France  and 
Germany.    It  is  one  of  the   most  picturesque 
rivers  in  the  world,  and  its  natural  beauty  is 
heightened  by  the  historic  and  legendary  tradi- 
tions  with  which   its  name   is  associated.    Its 
direct  course  is  460  miles  long  and  its  indirect 
course  about  800  miles;  the  area  of  its  basin  is 
about  86,600  square  miles.    It  is  formed  in  the 
Swiss  canton   Grisons  by   three   main  streams 
called  the  Vorder,  Mittel,  and  Hinter  Rhein,  or 
the    Upper,    Middle,    and    Lower    Rhine.    The 
Vorder  Rhein  rises  in  the  small  Toma  Lake 
(7,690  feet  high),  lying  to  the  northeast  of  the 
St.  Gothard,  and  is  augmented  by  two  streams 
which  unite  with  it  near  Chiamut  (5,380  feet). 
The  Mittel  Rhein  issues  from  a  small  lake  west 
of  the  Lukmanierberg,  traverses  the  Medelser- 
thal,  and  joins  the  Vorder  Rhein  at  Disentis, 
from  which  point  the  united  stream  is  called 
Vorder  Rhein.    It  takes  an  easterly  direction, 
and  at  Reichenau  unites  with  the  Hinter  Rhein, 
which  issues  from  the  Rheinwald  (Glacier,  in  the 
Adula  group,   and  has  a  course   of  about  70 
miles  through  the  Rheinwaldthal  before  reach- 
ing Reichenau.    Here  the  stream  takes  the  name 
of  Rhine,  has  a  width  of  130  to  140  feet,  and 
admits   of   floating.    The    Rhine   first   becomes 
projwrly  navigable  at  Coire  after  receiving  the 
Plessur.    It  now  turns  north,  and  shortly  after 
being  augmented  by  the  Landquart  quits  the 
Grisons,  forms  the  boundary  between  the  can- 
ton of  St.  Gall  on  the  left  and  Liechtenstein  and 
Vorarlberg  on  the  right,  receiving  the  111  from 
the  latter,  and  enters  the  Bodensee  or  Lake  of 
Constance,  continued  by  the  Untersee.    On  is- 
suing from  the  Untersee  it  flows  west,  separat- 
ing Switzerland  from  the  grand-duchy  of  Baden, 
and  continues  its  course  to  Schaffhausen  and 
Basel,  receiving,  as  it  proceeds,  on  the  left  the 
Goldach,  Thur,  Thoss,  Glatt,  and  Aar,  and  on 
the  right  the  Wutach  and  Alb,  mountain  streams 
of  the  Black  Forest.    At  Schaffhausen  the  river 
forms  perhaps  the  grandest  waterfalls  in  Eu- 
rope.   At  Basel  it  again  begins  to  flow  north, 
when  it  separates  the  German  territory  of  Al- 
sace from  Baden,  forms  the  boundary  between 
the   latter  and   the   Bavarian   palatinate,   flows 
thereafter  through   the  grand-duchy  of  Hesse, 
forms  the  boundary  first  between  it  and  Nassau, 
and   then   between    Nassau    and    the    Prussian 
Rhenish  province,  till  it  wholly  enters  the  latter 
at   Coblentz.     Below   Emmerich   it   enters   the 
Dutch  province  of  Gelderland,  and  shortly  after 
divides  into  two  branches,  a  south  and  a  north. 
The  south,  called  the  Waal  (anciently  Vahalis), 
carries  off  two  thirds  of  its  water,  and  joins  the 
Maas  or   Meuse   at   Woudrichem.    The   north 
branch,  after  making  several   windings   in   its 
course  to  Arnhem,  but  still  retaining  the  name 
of  Rhine  (Rijn),  divides  at  Westervoort,  before 
reaching  Arnhem,  into  two  branches.    Of  these 
the   right  proceeds  as  the   New  Yssel,   in  the 
bed  of  the  canal  which  Drusus  dug  to  connect 
the  Rhine  with  the  Old  Yssel,  till  it  reaches 
Doesburg,  where  the  New  and  Old  Yssel  unite 
to  pour  their  accumulated  waters  into  the  Zuy- 
der   Zee.    The   left   arm   proceeds,    under   the 
name  of  Rhine,  in  a  course  nearlv  parallel  to  the 
Waal,  passing  Wageningen  and  Rhenen  to  Wijk- 
by-Durstede,  where  it  again  bifurcates,  sending 
a  very  feeble  branch,  under  the  name  of  the 


Crooked  Rhine,  to  Utrecht,  where,  by  the  canal 
of  Vaart,  it  communicates  with  the  much  larger 
branch,  called  the  Leek,  and  flowing  past  Vianen 
and  Schoonhofen  unites  with  the  Maas  above 
Grimpen-op-de-Lek.  The  Cro(4ced  Rhine  be- 
comes little  better  than  a  ditch;  on  leaving 
Utrecht  it  proceeds  toward  Leyden,  and  at  the 
beginning  of  the  19th  century  was  lost  in  the 
sand  beyond  Katwijk-aan-den-Rijn.  At  an  ear- 
lier period  it  had  here  found  an  outlet  into  the 
ocean ;  and  in  more  recent  times,  after  sur- 
mounting many  difficulties,  the  lost  water  of  the 
Rhine  has  been  collected  in  a  canal,  and  by  the 
aid  of  three  sluices  the  outlet  has  again  been 
established.  The  breadth  of  the  Rhine  and  the 
character  of  its  channel  differ  much  at  different 
parts  of  its  long  course.  Its  breadth  at  Basel 
IS  750  feet;  between  Strasburg  and  Spires  from 
1,000  to  1,200  feet;  at  Mainz  1,500  to  1,700  feet; 
and  at  Schenkenschanz,  where  it  enters  the 
Netherlands,  2,150  feet.  Its  depth  varies  from 
5  to  28  feet,  and  at  Dusseldorf  amounts  even  to 
^o  feet  The  Rhine  abounds  with  fish,  includ- 
ing salmon  and  salmon-trout,  but  more  espe- 
cially sturgeon,  lampreys,  pike,  and  carp.  Wild 
fowl  also  abound  on  its  banks  and  coundess 
islands.  Some  gold  is  contained  among  the 
sands  brought  down  into  it  from  the  mountains 
of  Switzerland  and  of  the  Black  Forest. 

The  navigation  of  the  Rhine  is  very  im- 
portant, particularly  for  west  (Germany.  The 
navigation  is  rendered  dangerous  by  waterfalls, 
more  especially  those  of  Schaffhausen,  of  Zur- 
zach  (near  the  mouth  of  the  Wutach),  of  Lau- 
fenburg,  and  of  Rheinfelden;  it  is  also  rendered 
dangerous  by  the  Bingerloch,  near  Bingen,  where 
the  stream  becomes  suddenly  narrowed  and 
confined  between  lofty  precipices,  and  by  similar 
causes,  though  in  a  less  degree,  at  Bacharach, 
St.  Goar,  and  at  Unkel. 

The  Rhine  is  distinguished  alike  by  the 
beauty  of  its  scenery  and  the  rich  fields  and 
vineyards  which  clothe  its  banks.  Hence  no 
river  in  _  (Jermany,  more  especially  since  the 
introduction  of  steam-vessels,  attracts  so  many 
tourists.  From  Basel  to  Mainz  it  flows  through 
a  wide  valley,  bounded  on  the  left  by  the  Vosges, 
and  on  the  right  by  the  Black  Forest  and 
the  mountains  along^  the  Bergstrasse.  From 
Mainz  the  mountain  ridges  approach  the  stream 
at  first  only  on  the  right  bank,  where  they  form 
the  Rheingau ;  but  at  Bingen  they  begin  to  hem 
in  the  left  bank  also,  and  continue  from  thence 
to  Konigswinter  to  present  a  succession  of  lofty 
mountain  summits,  bold  precipices,  and  wild 
romantic  views.  Pleasant  towns  and  villages  lie 
nestled  at  the  foot  of  lofty  hills ;  above  them  on 
all  sides  rise  rocky  steeps  and  slopes  clothed 
with  vines,  and  every  now  and  then  the  castles 
and  fastnesses  of  feudal  times  are  seen  frowning 
from  precipices  apparently  inaccessible.  At 
times  the  chain  of  ridges  on  either  side  opens 
out.  and  allows  the  eye  to  wander  into  romantic 
valleys,  along  which  tributaries  of  less  or  greater 
magnitude  keep  dashing  down  or  gradually 
winding  to  the  parent  stream.  On  the  river 
itself  much  additional  variety  and  beauty  are 
given  to  the  scenery  by  the  constant  recurrence 
of  picturesque  and  verdant  islands. 

Scarcely  a  river  in  the  world  is  of  impor- 
tance to  more  people  than  the  Rhine.  Since  long 
before  Csesar's  day  this  great  stream  has  been 
the  scene  of  stirring  events  in  the  world's  drama. 
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Vercingetorix,  Charlemagne,  Tilly,  Wallenstein, 
Frederick  the  Great,  Napoleon  Bonaparte,  Bis- 
marck, and  Moltke,  these  are  some  of  the  illus- 
trious names  in  the  long  roll  of  warriors  who 
strove  along  its  banks  for  command  of  this 
greit  highway ._  Famous  in  song  and  story,  lined 
with  great  _  cities  and  ruined  castles  of  robber 
barons,  it  is  the  Mecca  of  tourists  at  all  sea- 
sons of  the  year.  Up  one  side  and  down  the 
other,  or  by  river  from  Ojlogne  to  Mainz, 
-every  mite  has  its  beauties  and  its  legends.  Be- 
tween Darmstadt  and  Heidelberg  the  Taunus 
Mountains  shut  in  its  basin  on  one  side,  the 
Odenwald,  scene  of  the  Siegfried  saga  of  Wag- 
ner's Nibelungen  operas,  on  the  other.  An  ideal 
region  for  the  man  fond  of  walking  tours,  for 
the  villages  are  so  close  together  that  no  spot 
along  its  banks  is  more  than  an  hour's  walk 
from  a  village.  Cyclists  and  automobilists  find 
Sood  roads,  generally  military  highways,  all  the 
way  from  Holland  to  Basel  and  the  Lake  of 
Constance. 

Rhine,  Confederation  of.    See  Confedera- 
tion OF  THE  Rhine. 

Rhine,  Province  of  the,  or  Rhenish  Prussia 
(Ger.  Rheinland),  the  westernmost  province  of 
Prussia,  touching  west  and  north,  Luxemburg, 
Belgium,  and  Holland;  greatest  length  from 
north  to  south  about  200  miles,  greatest  breadth 
about  go ;  area,  10,423  square  miles.  It  is  di- 
vided into  five  governments  or  districts,  Cob- 
lentz,  Treves,  Cologne,  Aachen  (Aix-la-Cha- 
pelle),  and  Diisseldorf.  The  city  of  Coblentz 
is  the  official  capital  of  the  province,  but 
Cologne  is  the  town  of  most  impKortance.  The 
southern  portion  of  the  province  is  hilly,  being 
traversed  by  the  ranges  of  the  Eiffel,  Hochwald, 
etc.  It  is  watered  by  the  Rhine,  the  Moselle,  and 
some  affluents  of  the  Meuse.  A  large  proportion 
■of  the  surface  is  in  forest.  Besides  the  usual 
<ereal  crops,  tobacco,  hops,  flax,  rape,  hemp, 
and  beet-root  are  raised;  fruit  culture  and  the 
vine  culture  are  also  carefully  attended  to.  Cat- 
lie  are  extensively  reared.  It  is  the  most  im- 
portant mineral  district  in  Germany,  abounding 
in  coal,  iron,  lead,  zinc,  etc.  It  is  likewise  an 
active  manufacturing  district,  there  being  numer- 
ous iron  works  and  machine  shops,  textile  fac- 
tories, breweries,  distilleries,  etc.  Pop.  about 
5,759,000,  the  majority  Catholics. 

Rhine  Wines.     See  Wines. 

Rhinelander,  rin'lan'der.  Wis.,  city,  coun- 
ty-seat of  Oneida  County;  on  the  Wisconsin 
River,  and  on  the  Saint  Paul  &  S.  S.  M.,  and 
the  Chicago  &  N.  R.R.'s ;  about  100  miles  north- 
west of  Green  Bay.  The  Pelican  Rapids  in  the 
Wisconsin  at  this  place  furnish  extensive  water- 
power.  It  is  in  a  lumbering  region,  and  its  chief 
manufacturing  establishments  are  lumber  mills, 
which  have  about  500  employees;  paper  mills, 
175  employees;  refrigerator  works,  75;  boat 
building  works,  30;  iron  works,  20;  and  minor 
industries,  250  employees.  There  are  seven 
-churches.  Saint  Mary's  Hospital,  seven  public 
schools,  one  parish  school,  and  a  Carnegie  Pub- 
lic Library.  The  two  banks  have  a  combined 
capital  of  $100,000.  The  government  is  vested 
in  a  mayor  and  12  aldermen.  Pop.  (1890)  2,658; 
(1900)  4,998.  In  1910  the  population  was 
5-637- 

Rhini'tis.    See  Nose  and  Throat. 


Rhinoceros,  a  massive  hoofed  mammal  of 
the  family  Rhtnocerotida,  characterized  promi- 
nently by  its  nasal  horns,  the  species  of  which 
are  now  confined  to  South  Africa  and  south- 
eastern Asia,  although  in  past  ages  of  world- 
wide distribution.  These  animals  are  all  of 
large  size  and  ungainly  form,  and  the  very  thick 
skin  is  usually  thrown  into  folds  of  more  or 
less  definite  kind,  and  as  a  rule  is  very  sparsely 
haired.  The  limbs  are  stout  and  comparatiVel) 
short,  and  terminate  in  round  feet  with  three 
toes  on  each  foot,  each  toe  encased  in  a  hoof. 
The  skull  is  of  pyramidal  form,  with  a  conflu- 
ent orbit  and  temporal  fossa,  and  the  nasal  bones 
are  very  prominently  developed,  and  support 
one  or  more  *horns,"  which  grow  one  behind  the 
other.  The  muzzle  is  extended  by  a  more  or 
less  elon^ted  pointed  and  prehensile  upper 
lip;  the  incisors  and  canines  are  diminished 
but  functional  in  the  African  species,  and  en- 
tirely wanting  in  adults  of  the  Asiatic  species. 
The  cheek-teeth  are  massive  and  their  crowns 
exhibit  complexly  folded  ridges,  varying  much 
with  the  species.  'The  horn  of  the  rhinoceros 
is  of  epidermic  origin,  based  upon  thickened 
^bosses"  of  the  underlying  bone,  but  really 
formed  of  fibres  of  horn  practically  bristles, 
agglutinated  as  they  grow.  When  two  horns 
are  developed,  the  hinder  one  is  borne  by  the 


Indian  Rhinoceros  (.Rh.  indicus). 

frontal  bones,  and  is  situated  in  the  middle  line 
behind  the  front  horn.  The  front  horn  is  gen- 
erally much  larger  than  the  hinder  one,  the 
latter,  when  larger,  possessing  a  different  shape 
from  the  front  structure.  They  serve  many 
useful  purposes  in  savage  economy,  but  are 
of  little  service  in  civilized  arts,  although  for- 
merly the  horn  was  considered  to  have  medicinal 
and  even  magical  virtues,  especially  in  the  de- 
tection of  poisoned  wine. 

Although  subdivided  by  some  zoologists,  the 
rhinoceroses  may  properly  be  regarded  as  form- 
ing only  a  single  genus.  Rhinoceros,  with  five 
existing  species,  and  some  extinct  species,  to 
which  must  be  added  several  genera  known  only 
by  fossil  remains. 

The  most  familiar  species  is  the  typical  one- 
homed  or  Indian  rhinoceros  (Rh.  indicus), 
which,  like  all  the  Asiatic  species,  has  the  skin 
thrown  into  very  definite  folds,  corresponding  to 
the  regions  of  the  body.  The  horn  of  this  spe- 
cies is  black,  very  thick,  from  one  to  (rarely) 
two  feet  long,  and  rises  from  the  tip  of  the 
nose.  The  upper  lip  is  very  large,  and  over- 
hangs the  lower;  it  is  furnished  with  strong 
muscles,  and  is  employed  by  the  animal  some- 
what as  the  elephant  uses  his  trunk.  The  skin 
is  naked,  rough,  extremely  thick,  and  of  a  pur- 
plish brown  hue.'  About  the  neck  it  is  gathered 
into  large  folds;  a  fold  also  extends  betwee» 
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the  shoulders  and  fore-legs,  and  another  from 
the  hinder  part  of  the  back  to  the  thighs.  It  is 
naturally  soft  and  easily  penetrated  by  a  rifle- 
ball  or  hunting  knife,  but  when  suitably  dried 
is  exceedingly  hard  and  polishable.  The  tail  is 
slender,  flat  at  the  end,  and  furnished  at  the 
sides  with  very  stiff  black  hairs.  This  animal 
was  well  known  to  the  ancients  when  it  ranged 
over  most  of  the  peninsula  of  India,  and  was 
introduced  into  the  games  of  the  circus  by  Pom- 
pey.  _  From  the  time  of  the  fall  of  the  Roman 
Empire,  however,  it  was  lost  sight  of  so  com- 
pletely, that,  prior  to  the  i6th  century,  natural- 
ists were  of  opinion  that  it  had  never  existed,  or, 
if  so,  that  it  was  extinct  When  the  Portuguese, 
however,  opened  .the  way  to  India,  these  ani- 
mals again  became  known,  and  many  were  intro- 
duced into  Europe,  a  historic  one,  sent  by  an 
Indian  potentate  to  the  king  of  Portugal  in  1513, 
stood  as  model  for  a  well-known  drawing  by  A. 
Diirer.  This  species  is  now  much  restricted 
in  range,  and  not  to  be  found  outside  of  the 
plain  of  Assam,  where  it  confines  itself  to  the 
marshy  grass- jungles,  where,  like  its  relative, 
the  tapir,  it  is  fond  of  wallowing  in  the  mud. 
Though  possessed  of  great  strength,  and  a  match 
for  either  the  tiger  or  tlie  elephant,  it  is  quiet 
and   inoffensive   unless  provoked.    The  female 


African  Rhinoceros  (.Rh.  bicomis), 

produces  one  at  a  birth.  The  growth  of  the 
young  is  very  gradual,  as,  at  the  age  of  two 
years,  it  scarcely  attains  half  the  height  of  the 
adult,  which  is  usually  about  five  feet  at  the 
shoulder;  such  a  specimen  will  measure  about 
g'A  feet  from  the  snout  to  the  root  of  the  tail. 
The  sight  of  this  rhinoceros  is  by  no  means 
acute,  but.  on  the  contrary,  its  senses  of  smelling 
and  hearing  are  very  keen.  Its  chief  food  is 
canes  and  shrubs.  The  flesh  somewhat  resem- 
bles pork  in  taste,  though  of  a  stronger  flavor 
and  coarser  grain.  It  can  be  successfully  hunted 
only  by  the  aid  of  elephants,  and  is  now  pro- 
tected by  law  against  extermination.  It  lives 
well  in  captivity,  and  specimens  may  be  seen  in 
many  zoological  gardens,  but  it  does  not  breed 
in  captivity. 

The  Javanese  or  Sondaic  rhinoceros  (Rh. 
sondaicus)  is  distinguished  from  the  Indian  spe- 
cies by  smaller  size,  sliorter  horn,  and  differ- 
ences in  the  disposition  and  tesselated  appear- 
ance of  the  skin-folds,  which  is  also  somewhat 
more  hairy.  It  occurs  in  the  Sunderbunds  of 
India,  in  Bengal,  and  in  the  Malayan  Islands. 
The  Sumatran  rhinoceros  {Rh.  sumatrensis)  is 
well  distinguished  by  having  two  horns,  the 
rear  one  like  a  big  knob,  and  in  being  clothed 
with  a  comparatively  thick  coat  of  hairs.  Its 
range  is  similar  to  the  Sondaic  species,  but  it 
also  extends  to  Borneo.  A  variety  living  in  the 
Assamese  swamps  has  been  called  the  hairy- 


eared  rhinoceros  (Rh.  lasiotis).  The  upper  lip 
of  this  species  forms  a  short  proboscis  and  it^^ets 
its  food  mainly  by  browsing  shrubs. 

The  African  rhinoceroses  are  two,  both  dif- 
fering from  the  Asiatic  group  in  dentition,  and 
in  the  absence  of  the  armor-like  plates  and 
folds  in  the  hide,  which  is  hairless  and  lead- 
colored.  Considerable  variation  exists,  so  that 
half  a  dozen  or  more  distinct  forms  have  been 
named,  but  all  seem  referable  to  two  species, — 
the  ordinary  widespread  African  rhinoceros  (Rh. 
bicornis),  and  the  square-mouthed  (Rh.  simus). 
The  former  is  to  be  found,  except  where  killed 
off  by  civilization,  throughout  all  southern  and 
eastern  Africa  outside  of  the  equatorial  forests, 
and  it  does  not  show  the  fondness  for  swamps 
which  characterizes  the  Asiatic  congeners.  Its 
front  horn  is  broad  and  raised  as  on  a  base, 
sharp-pointed,  and  curved  slightly  backward, 
while  the  hinder  horn  is  usually  shorter  and 
more  conical.  The  head  is  rounded.  This  ani- 
mal appears  to  be  of  ferocious  disposition,  and 
is  quick  and  active,  and  greatly  feared  by  the 
natives.^  The  food  consists  largely  of  roots, 
which  it  digs  out  of  the  earth  by  aid  of  its 
horn.  The  side  of  the  horn  is  thus  frequently 
rubbed  by  contact  with  the  earth.  This  long 
horn  may  attain  a  length  of  3  to  3j4  feet,  and 
straight  ramrods  are  made  from  it.  The  lip  is 
somewhat  pointed  and  prehensile,  and  the  ani- 
mal browses  much  of  the  time.  It  is  justly  re- 
garded by  hunters  as  one  of  the  most  dangerous 
animals  in  the  world  to  meet,  and  it  often 
charges  from  ambush,  or  dashes  frantically 
through  a  camp,  so  that  many  persons  have  lost 
their  lives  by  it  outside  of  chosen  encounters. 

The  sqtiare-mouthed,  white,  or  Burchell's 
rhinoceros  is  a  northerly,  and  now  almost  ex- 
tinct species  (Rh.  simus),  which  dwelt  in  East 
Africa  and  was  distinguished  by  its  huge  size, 
a  male  standing  6j^  feet  high  at  the  shoulder, 
with  the  front  horn  50  or  more  inches  in  lengdi. 
Its  muzzle  is  short  and  square,  the  upper  lip 
being  short  and  its  food  consisting  altogether 
of  grass.  Its  general  habits  otherwise  are  simi- 
lar to  those  of  the  other  species. 

Fossil  Rhinoceroses. —  These  animals  begin 
to  be  recognizable  toward  the  end  of  the  Eocene 
Period,  both  in  Europe  and  North  America; 
but  the  first  form  of  which  much  definite  know- 
ledge is  possessed  is  Hyracodon  of  the  Lower 
Miocene  (White  River  beds)  of  the  eastern 
slope  of  the  Rocky  Mountains.  This  was  a 
comparatively  small,  slightly  built  animal  with 
a  longer  neck  and  limbs  than  later  rhinoceroses 
show,  and  no  trace  of  a  horn  is  perceptible. 
Like  other  early  forms  it  was  tridactyl,  but  in 
some  a  rudimenta-y  fourth  toe  (the  Sth)  re- 
mains on  the  fore  foot.  *In  North  America," 
says  Woodward,  *a  normal  horn  does  not  appear 
ever  to  have  been  acquired,  and  the  race  dis- 
appeared before  the  close  of  the  Pliocene.  .  .  . 
In  the  Old  World,  however,  the  gradual  de- 
velopment of  the  horn  can  be  clearly  traced.* 
The  earliest  definite  European  remains  are  of  a 
hornless  rhinoceros  (Accraiherium) ,  which 
seems  to  have  ranged  over  all  Europe  and  Asia, 
and  very  similar  species  lived  simultaneously 
in  western  North  .A-merica.  One  of  the  latter 
(Diceratherium),  of  small  size,  had  two  callosi- 
ties on  its  nose  side  by  side,  and  four  dig^its  in 
the  front  foot.  T>'pical  horned  rhinoceroses  are 
to  be  traced  as  far  back  as  the  middle  of  the 
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3ifiocene,  and  they  had  all  the  essential  features  of 
Ihe  modem  ones,  and  no  one-horned  fossils  have 
■been  found  outside  of  the  Indo-Malayan  region. 
The  upper  Pliocene  species  bore  horns  so  large 
that  the  septum  between  the  nostrils  was  ossi- 
fied for  their  support  This  feature  is  notice- 
able in  the  species  {Rh.  leptorhinus)  common  in 
England  in  the  time  immediately  subsequent  to 
the  Ice  Age;  and  reaches  its  maximum  in  the 
great  woolly  rhinoceros  {Rh.  tichorhinus) ,  whose 
bones  are  found  in  the  cave  deposits  and  river 
gravels  from  Great  Britain  to  China,  and  whose 
mummified  remains  have  been  taken,  like  those 
of  the  mammoth,  from  the  ice-cliffs  of  arctic 
Siberia.  It  had  immense  homs  and  was  covered 
with  dense  woolly  hair.  Another  huge,  but 
aberrant  rhinoceros  (named  Etasmoiherium) 
roamed  over  Russia  and  northern  Asia  at  the 
same  Pleistocene  period,  which  was  sometimes 
15  feet  long,  and  bore  an  immense  horn  rising 
from  bet.wcen  the  eyes. 

Bibliography. —  Consult  authorities  on  zool- 
ogy and  sport  in  India,  especially  Blanford, 
'Mammals  of  India'  (1888);  and  in  Africa, 
«specially  the  writings  of  Selons  and  Baker; 
Flower  and  Lydekker,  'Mammals  Living  and 
Extinct'  (1891)  ;  Woodward,  'Vertebrate  Palae- 
ontology'  (1898). 

Rhinoceros-bird,  some  bird,  especially  a 
small  white  egret,  which  perches  upon  the  rhi- 
noceros when  at  rest,  searching  his  hide  for  ticks 
and  other  insects,  and  warns  him  by  its  cries 
of  the  approach  of  any  intruder.    Compar*  Buf- 

FALO-BISS. 

Rhi'noscopy.     See  Nose  and  Throat. 

Rhio,  re'6,  or  Riouw,  re-ow',  a  seaport  be- 
longing to  the  Dutch,  in  the  Indian  Archipelago, 
on  the  islet  of  Tandjong  Pinang,  in  a  bay  on  the 
south  side  of  the  Island  of  Bintang,  50  miles 
southeast  of  Singapore.  It  is  the  capital  of  a 
Dutch  residency,  comprising  the  Rhio  Archipel- 
ago, the  Linga  group,  and  the  Tambelan,  Anam- 
bas,  and  Natuna  Islands,  as  well  as  the  districts 
of  Kampar,  Siak,  and  Indragiri,  on  the  east 
coast  of  Sumatra.  The  population  of  the  resi- 
dency is  estimated  at  ic^,ooo. 

Rhi'zome,  or  Rootstock,  in  botany,  a  sort 
of  stem  found  in  herbaceous  perennials,  run- 
ning along  the  surface  of  the  ground,  or  par- 
tially or  wholly  subterranean,  sending  forth 
shoots  at  its  upper  end  and  decaying  at  the 
other.  It  occurs  in  the  ferns,  iris,  etc.;  and  in 
the  ferns  it  may  be  wholly  covered  with  the 
soil.  In  the  mints,  the  sand-sedge,  couch-grass, 
and  other  plants  the  rhizome  is  long  and  slender, 
but  in  Solomon's  Seal,  iris,  birthroot,  etc.,  it  is 
stouter.  Unlike  roots,  rhizomes  bear  scaly 
leaves  at  the  nodes,  and  they  also  send  down 
fibrous  roots.  The  stouter  rhizomes  may  act  as 
storehouses  of  food. 

Rhode  Island  and  Providence  Planta- 
tions, one  of  the  New  England  States,  situ- 
ated between  lat.  41°  18'  and  42^  3'  N.,  and 
between  long.  71°  8'  and  71°  53'  W.:  bounded 
on  the  north  and  east  by  Massachusetts, 
on  the  south  by  the  Atlantic  Ocean,  and  on  the 
west  by  Connecticut.  The  extreme  length  of 
the  State  from  north  to  south  is  48  miles,  and 
the  extreme  width  from  east  to  west  is  36 
miles.  The  area  is  1,250  square  miles,  of  which 
i/>53   square  miles,  including  the  islands,  are 


land  surface.  The  larger  part  of  the  State  is 
hilly,  but  the  general  elevation  is  not  great; 
the  highest  point,  Durfee  Hill,  in  the  northwest 
of  Providence  County,  having  an  altitude  of 
80s  feet.  The  large  inlet  known  as  Narragan- 
sett  Bay,  ranging  in  width  from  12  to  3  miles, 
and  with  lesser  bays  and  inlets  branching  from 
it,  extends  28  miles  inland  in  a  northerly  di- 
rection. It  includes  a  number  of  islands,  Rhode 
Island,  Conanicut,  and  Prudence  Island  being 
the  largest.  Rhode  Island  is  15  miles  long  and 
about  3  miles  wide,  and  on  it  is  situated  the 
city  of  Newport,  sometimes  called  the  summer 
capital  of  the  United  States.  Block  Island  lies 
nine  miles  from  the  coast.  It  is  a  hilly  ex- 
panse of  verdure-clad  sand  rising  boldly  from 
the  Atlantic  Ocean.  The  Great  Salt  Pond 
which  was  formerly  enclosed  within  the  island 
is  now  an  open  harbor,  and  other  important  im- 
provements have  been  effected,  making  the  is- 
land much  more  accessible  and  secure  for  steam 
and  sailing  vessels.  The  rivers  of  Rhode  Island 
are  small,  but  they  supply  the  water  used  by 
great  industrial  establishments.  The  Blackstone 
and  the  Pawtuxet  in  the  northern  part  of  the 
State,  and  Pawcatuck  in  the  south,  are  the  prin- 
cipal streams.  Three  streams,  the  Wanasqua- 
tucket,  Moshassuck,  and  West  River,  flow  into 
the  inlet  known  as  the  Providence  River,  which 
was  in  early  times  a  widespreading  estuary,  but 
which  is  now  confined  within  narrow  bounds. 
All  the  streams  are  rapid  for  the  greater  part 
of  their  course,  and  on  some  of  them  large 
dams  have  been  built  as  reservoirs  for  the 
mills.  These  and  the  natural  ponds  add  greatly 
to  the  picturesque  effect  of  the  scenery. 

Climate. —  The'  climate  is  mild,  as  compared 
with  that  of  the  greater  part  of  New  England. 
The  mean  temperature  for  January  is  36  and 
for  July  76°,  and  the  humidity  averages  between 
80  and  9S  per  cent  throughout  the  year.  The 
rainfall  ranges  from  40  inches  in  the  northern 
part  of  the  State  to  nearly  50  inches  on  tht 
coast. 

Geography  and  Minerals. —  In  the  westerij 
part  of  the  State  the  surface  is  chiefly  composed 
of  Archaean  rocks,  which  in  some  places,  as 
at  Rocky  Point,  jut  prominently  into  the  bay. 
The  bed  of  the  bay  itself,  with  its  islands,  and 
a  large  part  of  both  shores,  is  composed  of 
deposits  from  the  Carboniferous  period,  but  in 
the  great  terrestrial  disturbances  which  geology 
tells  us  followed  that  period,  the  coal  strata  in 
the  vicinity  of  Narragansett  Bay  underwent 
changes  which  greatly  affected  their  value  for 
use  as  fuel.  Coal  was  discovered  at  Philips- 
dale,  East  Providence,  some  years  ago;  but  the 
discovery  was  neglected  until  the  recent  high 
price  of  coal  called  attention  to  the  mine  as 
a  possible  source  of  local  supply.  It  is  claimed 
that  the  mine  contains  good  hard  coal,  and  can 
be  worked  profitably.  A  coal  mine  in  Cranston, 
near  Providence,  which  has  been  worked  at  in- 
tervals for  many  jrears,  but  never  far  from  the 
surface,  is  being  improved,  and  it  is  asserted 
that  the  quality  is  better  the  deeper  the  vein 
is  followed.  Excellent  granite  quarries  are 
worked  in  different  parts  of  the  State,  especially 
at  Westerly,  whence  granite  has  been  supplied 
for  many  notable,  monuments  and  buildings 
throughout  the  United  States.  Considerable  de- 
posits of  magnetic  iron  ore  are  known  to  exist 
along  the  western  edge  of  the  Carboniferous 
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strata,  and  limestone  is  abundant  in  some  parts 
of  the  State. 

Agriculture. —  Farming'_  has  not  kept  pace 
with  other  Rhode  Island  industries,  the  number 
of  acres  included  in  farms  having  decreased  17.8 
per  cent  between  1850  and  1900.  Much  of  this 
land  taken  from  farms,  however,  has  become 
sites  for  factories  and  villages,  or  been  added 
to  the  suburbs  of  growing  cities  and  towns. 
The  average  size  of  farms  has  decreased  from 
103  acres  in  1850  to  83  in  1900,  while  the  im- 
proved land  of  farms  in  1900  is  but  a  little  more 
than  one  half  as  large  as  the  improved  area 
in  1850.  This  is  due  in  some  degree,  doubtless, 
to  the  fact  that  many  farms  are  occupied  by 
persons  who  do  not  depend  on  them  for  a 
living,  and  do  not  cultivate  their  land  to  any 
extent.  Farmers  who  do  get  a  living  from 
their  land  generally  keep  cows,  and  from  these 
derive  much,  if  not  most  of  their  income,  and 
this  accounts  for  the  fact  that  hay  and  forage 
form  the  most  important  crop,  occupying  68,000 
acres  in  1909,  while  corn  amounted  to  only 
about  8,000  acres,  and  potatoes  in  1909  to  6,000 
acres.  Cranston  has  probably  the  largest  market- 
garden  in  the  United  States,  and  farmers  raise 
considerable  quantities  of  vegetables  for  the 
local  markets,  while  fruit-raising  is  receiving 
increased  attention. 

The  number  of  dairy  cows  kept  is  very  large, 
being  about  24,000,  while  the  number  of  sheep 
has  diminished  from  11,400  in  1890  to  6,629  in 
1900,  owing  to  the  increasing  difficulty  of  keep- 
ing sheep  where  dogs  are  numerous,  as  in  the 
vicinity  of  factory  towns,  and  also  because  their 
care  on  a  small  scale  in  the  East  is  no  longer 
a  sufficiently  profitable  occupation  in  competition 
with  the  large  flocks  of  the  West. 

Fisheries. —  Oysters,  scup,  menhaden,  and 
squeteaque  are  the  most  important  products  of 
the  Rhode  Island  fisheries,  which  employ  about 
1,700  persons,  and  approach  in  value  one  million 
dollars  annually.  The  fisheries  of  Narragansett 
Bay  were  menaced  for  a  number  of  years  by 
the  pollution  of  the  upper  part  of  the  bay  with 
the  sewage  from  Providence.  This  evil  has 
been  greatly  alleviated,  if  not  altogether  removed, 
as  a  result  of  the  methods  of  clarifying  sewage 
recently  adopted. 

Manufactures. —  Manufacturing  is  the  leading 
industry  of  Rhode  Island,  which  ranked  second 
in  1900  in  the  production  of  cotton  goods,  and 
third  in  the  manufacture  of  woolens,  which  last- 
named  industry  is  giving  way  to  worsted  and 
knit  goods,  in  which  large  fortunes  have  been 
made  by  manufacturers  who  had  the  discern- 
ment to  note  the  change  in  popular  taste. 

Rhode  Island  js  the  parent  State  of  cotton- 
spinning  in  America.  English  laws  forbade  any- 
one making  a  model  or  drawing  of  English 
cotton  machinery,  and  sending  it_  out  of  the 
country.  Samuel  Slater,  an  apprentice  to  cotton- 
spinning  under  Strutt,  partner  of  Arkwright, 
the  great  inventor  of  spinning  machinery,  mas- 
tered the  improvements  on  which  he  was  em- 
ployed, and  came  to  the  United  States.  Moses 
Brown  invited  him  to  Rhode  Island.  Slater 
went,  and  with  the  aid  of  Moses  Brown's 
wealth  he  succeeded  in  producing  by  the  close 
of  1790,  at  Pawtucket,  R.  I.,  cotton-yam 
equal  to  the  best  made  in  England.  Cotton- 
spinning  became  a  great  Rhode  Island  industry, 
and  continued  to  be  the  leading  industry  until 


the  attention  of  manufacturers  was  turned  largely 
to  woolens  and  worsteds.  In  1900  the  number 
of  cotton  spindles  in  the  State  was  1,920,522. 
The  dyeing  and  finishing  of  textiles,  the  silfc 
and  silk  goods  industry,  and  the  manufacture 
of.  rubber  boots  and  shoes,  and  of  electrics»l 
apparatus   are   also   among   the   important   and 

? [rowing  industries  of  the  State.  In  the  manu- 
acture  of  the  cheaper  quality  of  jewelry  Rhode 
Island  stands  first  in  the  United  States.  In 
solid  silverware  the  State  has  no  superior.  The 
iron  industries  are  flourishing,  and  include  loco- 
motives, Corliss  engines,  screws  —  the  gimlet- 
pointed  screw  being  a  Rhode  Island  invention  — 
and  all  varieties  of  metal  tools.  The  number 
of  persons  engaged  as  wage-earners  in  manu- 
facturing in  1909  was  112,565,  of  whom  over 
25,000  were  women,  and  over  5,000  children, 
under  16  years  of  age. 

Bafi**.— The  Providence  Bank,  founded  in 
1791,  is  the  oldest  Rhode  Island  bank.  The 
Providence  Institution  for  Savings  dates  from 
18 19.  The  banking  institutions  of  Providence 
include  36  national,  3  state  banks,  and  24 
savings  banks.  The  national  banks  had  a  total 
capital,  according  to  the  report  of  the  Comp- 
troller of  the  Currency  for  the  year  ending  June 
30,  1903,  of  $12,305,000;  surplus,  13,788,000; 
cash,  etc.,  $1,523,000;  loans,  $27472,000;  de- 
jTosits,  $i9,iS4,ooa  The  state  banks  had  capital 
of  $395,000;  no  surplus;  cash,  $92,000;  loans, 
$1,003,000 ;  deposits,  $735,000.  The  savings  banks 
had  surplus  $3,338,000 ;- cash,  $2,343,000;  loans, 
$31,789,000;  deposits  $71,900,000.  A  very  large 
share  of  the  banking  business  is  in  the  hands 
of  trust  companies,  with  large  capital  and  sur- 
plus. Since  the  liquidation  of  several  banks 
carried  down  in  the  failure  of  A.  &  W.  Sprague, 
30  years  ago,  no  suspicion  has  been  attached  to 
the  solvency  of  Rhoide  Island  financial  institu- 
tions. 

Railways. — ^The  New  York,  New  Haven  & 
Hartford  Railway  controls  the  more  important 
steam  lines  within  the  limits  of  the  State,  and 
the  railway  mileage  was  209  miles  in  1900. 
After  many  years  of  controversy  over  location 
and  terms  for  the  disposal  of  the  Cove  lands, 
a  Union  Station  was  erected  in  the  city  of 
Providence  which  added  greatly  to  the  con- 
venience of  travel  in  the  State.  A  complete 
system  of  electric  lines  extends  throughout  the 
State. 

Commerce. — ^The  export  commerce  from 
Rhode  Island  ports  is  insignificant  Foreign 
imports  at  the  port  of  Providence  for  the  year 
ending  30  June  1909,  amounted  in  value  to 
$1,569484,  and  there  are  customs  districts  also 
at  Newport,  Bristol,  and  Warren.  Congress 
has  made  liberal  appropriations  for  the  improve- 
ment of  harbor  facilities  at  Block  Island.  The 
wharves  at  Providence  and  other  ports  which 
once  gave  room  to  Indiamen,  whalers,  and  priv- 
ateers now  accommodate  _  steamers  and  other 
vessels  used  in  the  coastwise  trade  and  summer 
travel.  The  boat-building  industry  of  Bristol 
is  known  the  world  over  on  account  of  the 
Herreshoffs,  who  have  constructed  several  suc- 
cessful defenders  of  the  America's  Cup.  Narra- 
gansett Bay  has  become  a  pleasure  resort  from 
Providence  River  to  Newport  in  the  east  and 
Point  Judith  in  the  west,  and  in  this  way  a 
large  amount  of  money  is  brought  into  the  Stat^ 
while  wealthy  men  from  New  York  and  else» 
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I.  The  State  House,  Providence. 


2.  The  Old  Stone  Mill,  Newport. 
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where,  with  summer  homes  in  Rhode  Island, 
hfv«  selected  the  State  as  their  legal  residence, 
and  pay  personal  taxes  there. 

Finance. —  Since  the  State  recovered  from 
the  financial  disorder  occasioned  by  the  War 
for  Independence  its  credit  has  always  been  of 
the  highest,  and  its  obligations  promptly  met. 
The  construction  of  the  new  State  House  at 
Providence,  and  other  improvements  due  to  the 
growing  needs  of  the  commonwealth  have  led 
to  extraordinary  expenditures  within  recent 
years  ($2,552,124  in  1910),  and  on  31  December 
1910  the  net  indebtedness  was  $4,051,094.20. 

Population. —  Rhode  Island  was  the  most 
densely  inhabited  State  of  the  Union  by  the 
census  of  1900,  which  gave  428,556  as  the  total 
population,  or  407  inhabitants  to  the  square 
mile.  The  population  in  1890  was  345.506.  The 
percentage  of  foreign  population,  that  is,  of  resi- 
dents of  foreign  birth,  naturalized  and  unnat- 
uralized, is  very  large,  the  total  in  1900  being 
134.509-  The  foreign  element  is  chiefly  of  Eng- 
lish, Irish,  and  Canadian  origin,  but  the  number 
of  Swedes,  Italians,  and  Russian  Hebrews  is 
increasing.  The  population  (1910  Census)  was 
542,610. 

Education. —  Rhode  Island  has  excellent  pub- 
lic schools,  supported  by  local  taxation,  and  ad- 
ministered by  local  authority,  and  under  the 
feneral  supervision  of  a  commissioner  of  schools. 
Iducation  is  compulsory,  and  while  there  is 
much  illiteracy  among  certain  classes  of  foreign- 
ers, parents,  almost  without  exception,  show 
eagerness  to  have  their  children  educated.  In 
1908  the  school  population  of  the  State  was 
102,084,  of  whom  78,410  were  enrolled  in  schools. 
The  large  majority  of  teachers  are  females,  the 
male  teachers  numbering  only  195  out  of 
the  2,314  employed  in  the  schools  in  1908,  and 
the  average  monthly  salaries  are  about  $115  for 
males  and  $50  for  females,  the  differ- 
ence being  due  to  the  fact  that  the  males 
are  usually  in  the  more  responsible  places.  The 
State  Normal  School  at  Providence  is  a  hand- 
some building,  and  the  State  also  maintains  a 
College  of  Agriculture  and  the  Mechanical  Arts. 
The  leading  educational  institution  of  the  State, 
and  one  of  the  best  in  the  United  States,  is 
jBrown  University  (q.v.).  A  private  corporation 
in  the  State  is  having;  constructed  a  school-ship 
called  "Young  America,"  to  give  Rhode  Island 
boys  and  such  others  as  desire  it  a  first-class 
nautical  and  preparatory  education.  The  Rhode 
Island  School  of  Design  furnishes  educational 
advantages  in  the  arts  of  the  highest  order. 

Religion. — ^The  First  Baptist  Church  of 
Providence,  said  to  be  the  first  in  America, 
dates  back  to  16  March  1639.  Roger  Williams 
was  one  of  its  organizers.  The  Quakers  were 
among  the  early  settlers,  seeking  refuge  from 
persecution  in  Massachusetts,  and  the  Friends' 
School  at  Providence  is  one  of  Rhode  Island's 
best-known  educational  institutions.  The  Con- 
gregationalists  did  not  venture  into  Rhode  Island 
until  1721,  and  while  their  proposal  to  come 
there  was  received  with  some  bitterness  by  the 
descendants  of  those  whom  their  ancestors  had 
driven  into  the  wilderness,  they  have  become  one 
of  the  leading  denominations  in  the  State.  While 
Roman  Catholics  were  as  free  to  worship  in 
Rhode  Island  as  members  of  any  other  creed, 
't  was  not  until  1813  or  1814  that  mass  was 
publicly  celebrated  in  the  city  of  Providence, 


and  the  Church  of  Saints  Peter  and  Paul  was 
completed  in  1838.  The  present  handsome  Ca- 
thedral stands  partly  on  the  site  of  the  old 
church,  and  the  Roman  Catholic  faith  now  in- 
cludes one  fourth  the  population  of  the  State. 
The  Baptists  have  almost  one  third  of  the  total 
Protestant  church  membership,  and  the  Episco- 
palians, who  celebrated  in  1872  the  150th  anni- 
versary of  old  St.  John's  Church  at  Providence, 
have  about  one  fifth.  The  Methodists  date  back 
in  Rhode  Island  to  1787,  and  have  a  large  mem- 
bership and  prosperous  churches.  The  Univer- 
salists  settled  in  Providence  in  1772,  and  have 
since  had  a  prominent  share  in  the  religious  life 
of  the  State,  besides  having  been  instrumental 
in  fostering  many  important  public  charities. 
The  Presbyterians  are  increasing  in  numbers, 
and  have  flourishing  places  of  worship.  Rhode 
Island  contains  its  proportion  of  other  sects  and 
creeds,  including  the  Jews,  who  were  among 
the  early_  settlers  of  Newport,  where  some  of 
them  achieved  eminence. 

State  Government. — There  are  33  towns  and  S 
cities  within  the  State.  The  governor  is  elected 
for  one  year,  and  a  lieutenant-governor,  secre- 
tary of  State  and  other  State  officers  are  elected 
for  the  same  period.  The  governor  presides 
over  the  Senate,  has  no  veto  power,  and  can 
pardon  criminals  by  and  with  the  advice  and 
consent  of  the  Senate.  The  members  of  the 
legislature,  known  officially  as  the  General  As- 
sembly, are  elected  for  one  year.  In  the  upper 
house,  called  the  Senate,  there  is  one  senator 
from  each  city  and  town.  In  the  lower  house, 
or  House  of  Representatives,  every  town,  no 
matter  how  small,  has  at  least  one  member, 
but  as  no  town  or  city  can  have  more  than  one 
sixth  of  the  72  members  to  which  the  house  is 
limited,  the  representation  is  not  proportionate 
to  population.  Members  of  the  General  Assem- 
bly are  paid  for  actual  attendance,  with  a  max- 
imum limit  of  60  days.  The  House  alone  has 
the  power  to  impeach,  and  the  Senate  tries  cases 
of  impeachment 

The  judicial  power  is  vested  in  the  Supreme 
Court,  and  in  such  inferior  courts  as  the  Gen- 
eral Assembly  may  from  time  to  time  establish. 
Preliminary  examination  of  persons  charged 
with  serious  crimes,  and  trials  for  minor  offenses 
are  held  in  the  district  courts,  the  justices  of 
which  are  chosen  by  the  General  Assembly.  The 
justices  of  the  Supreme  Court  are  elected  by 
the  General  Assembly  in  grand  committee,  and 
continue  in  office  until  their  positions  are  de- 
clared vacant  by  a  resolution  of  the  General 
Assembly.  In  practice  this  has  meant  election 
for  life,  or  until  retirement  by  voluntary  resig- 
nation. 

History.— Tht  colony  originally  consisted,,  as 
the  name  indicates,  of  more  than  one  community 
of  independent  origin,  but  to  Roger  Williams, 
the  founder  of  Providence  Plantations,  history 
accords  the  distinction  of  having  established  the 
commonwealth.  Providence  Plantations  was 
founded  in  1636  by  Roger  Williams,  who  fled 
with  several  companions  from  Puritan  persecu- 
tion. He  was  of  Welsh  origin,  and  of  respec- 
table family,  and  his  arrival  in  Massachusetts, 
5  Feb.  1631,  is  recorded  as  *the  coming  of  a 
godly  minister."  Williams  soon  showed  that 
he  had  no  sympathy  with  the  Massachusetts 
principle  of  controlling  through  the  civil  gov- 
ernment the  con5ciences  of  men,  and  he  frankly 
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avowed  his  views  in  this  regard.  He  thus  in- 
curred the  censure  of  the  Puritan  magistrates 
and  it  was  at  first  resolved  to  expel  him  from 
the  colonial  bounds,  and  when  it  was  learned 
that  he  proposed  to  found  another  colony,  it  was 
determined  to  send  him  back  to  England.  Wil- 
liams received  timely  warning  of  this  intention, 
and  he  fled  into  the  wilderness  with  several 
companions,  and  at  the  opening  of  spring  in 
1636  he  began  to  plant  on  the  east  side  of  the 
Seekouk  River.  He  had  five  companions,  Wil- 
liam Harris,  John  Smith,  Francis  Wickes, 
Thomas  Angell,  and  Joshua  Verin.  Here  he 
was  not  allowed  to  rest,  being  notified  by  Plym- 
outh Colony  that  the  place  was  within  their  juris- 
diction. Some  time  between  the  end  of  April 
and  the  latter  part  of  June  1636,  according  to 
excellent  authority,  he  proceeded  around  what 
is  now  Fox  Point  and  up  Providence  River, 
landing  at  the  site  of  the  future  town,  and  here 
he  selected  a  dwelling-place  for  himself  and  his 
associates.  His  object,  as  set  forth  by  himself, 
was  "the  settling  of  the  plantation,  and  especially 
for  the  receiving  of  such  as  were  troubled  else- 
where about  the  worship  of  God.®  How  faith- 
fully that  object  was  carried  out  Judge  Story 
related  in  an  address  on  Rhode  Island  delivered 
many  years  afterward.  *In  her  code  of  laws," 
he  said,  "we  read  for  the  first  time  since  Chris- 
tianity ascended  the  throne  of  the  Caesars  that 
conscience  should  be  free,  that  men  should  not 
be  punished  for  worshipping  God  as  they  were 
persuaded.  He  required  a  declaration  which  to 
the  honor  of  Rhode  Island  she  has  never  de- 
parted from." 

The  settlement  on  Rhode  Island  was  at  first 
a  separate  colony,  but  it  also  owed  its  origin 
to  the  example  and  advice  of  Roger  Williams. 
John  Clark  and  others  of  Boston  went  to  Provi- 
dence in  1638  in  search  of  an  asylum  where  they 
might  enjoy  liberty  of  conscience.  Roger  Wil- 
liams advised  them  to  purchase  from  the  Indians 
the  large  island  on  the  east  side  of  Narragan- 
sett  Bay,  called  by  the  Dutch  "Roode  Eylandt." 
This  was  done,  and  the  adventurers,  18  in  num- 
ber, incorporated  themselves  as  a  body  politic 
and  elected  William  Coddington  their  chief 
magistrate.  A  third  settlement  was  formed  at 
Warwick  in  1643  by  a  party  of  whom  John 
Greene  and  Samuel  Gorton  were  leaders. 

Roger  Williams  perceived  that  the  union  of 
the  weak  settlements  and  the  protection  oi  the 
home  government  were  necessary  for  their  pro- 
tection from  the  hostile  and  comparatively  pow- 
erful Puritans,  and  in  1643  he  went  to  England, 
and  brought  back  in  the  following  year  a  charter 
which  united  the  settlements  of  Providence  and 
Rhode  Island  under  one  administration,  the 
name  of  the  colony  being  Rhode  Island  and 
Providence  Plantations.  The  new  government 
went  into  operation  in  1647,  when  the  freemen 
of  the  several  plantations  met  at  Portsmouth, 
19  May,  and  adopted  laws  for  carrying  on  the 
civil  government.  This  charter  was  confirmed 
by  Cromwell  in  1655,  and  in  1663  Charles  II. 
granted  the  celebrated  charter  which  remained 
for  180  years  the  supreme  law  of  Rhode  Island, 
both  as^ colony  and  State,  and  gave  place  to  a 
State  Constitution  in  1843  only  after  the  civil 
convulsion  known  as  the  Dorr  Rebellion  gave 
notice  that  the  people  were  determined  upon  a 
change.    This  charter  fully  recognized  the  prin- 


ciple of  freedom  of  conscience  which  was  the 
cornerstone  of  the  commonwealth. 

The  colony  suffered  greatly  in  the  war  with 
King  Philip.  Providence  was  burned,  and  the 
outer  settlements  were  laid  waste,  and  settlers 
murdered.  The  Great  Swamp  Fight,  on  Rhode 
Island  soil,  broke  the  power  of  the  hostile  In- 
dian confederacy,  and  when  King  Philip  was 
slain  by  treachery  in  the  fastnesses  of  Mount 
Hope,  the  red  men  ceased  to  be  a  menace  to  the 
security  of  the  settlements. 

When  Sir  Edmund  Andros  was  made  gov- 
ernor of  New  England  by  James  II.  he  sought 
to  take  away  the  colonial  charters,  and  in  1687 
attempted  to  seize  that  of  Rhode  Island,  but 
in  some  mysterious  manner  it  disappeared  and 
was  not  found  until  the  accession  of  William  and 
Mary  in  1689.  Roger  Williams  had  died  in 
1683.  Notwithstanding  the  harsh  treatment  he 
had  received  from  the  authorities  of  Massa- 
chusetts he  was  ever  ready  to  use  his  influence 
with  the  Indians  in  behalf  of  the  colonies,  and 
he  was  instrumental  in  disarming  Indian  hostility 
at  times  when  the  colonists  were  ill-prepared 
for  defense.  Although  a  strong  controversialist, 
and  bold  and  unsparing  in  his  denunciation  of 
those  with  whom  he  did  not  agree,  he  had  a 
remarkable  faculty  of  commanding  the  affection 
and  esteem  of  men,  as  was  signally  shown  in 
his  ability  to  obtain  for  his  colony  the  protection 
alike  of  Cromwell  and  of  Charles  II.  He  was 
exemplary  in  his  private  life,  and  altogether 
worthy  of  the  reverence  which  posterity,  without 
regard  to  creed,  attaches  to  the  memory  of  him 
whom  Whittier  has  truly  called  "soul-freedom's 
brave  confessor."  He  imprinted  on  Rhode  Is- 
land a  character  which  it  has  never  lost,  and 
which  has  been  handed  down  through  all  the 
varying  changes  of  population,  of  liberality 
and  tolerance,  of  the  Sermon  on  the  Mount  in- 
terpreted in  the  ordinary  every-day  actions  of 
men. 

The  colony  grew  with  a  steady  and  whole- 
some growth,  and  religion  flourished,  although 
unsupported  by  the  compulsory  contributions  of 
worshippers.  The  people  were  engaged  in 
agriculture  and  commerce,  and,  in  times  of  war, 
in  privateering.  During  the  struggle  between 
Great  Britain  and  France  for  empire  in  North 
America,  Rhode  Island  took  an  active  share  in 
supplying  troops  and  seamen,  and  the  colony 
had  so  privateer  vessels,  manned  by  1,500  sailors, 
at  sea  in  1756.  The  passion  for  privateering, 
with  its  exchement,  its  tests  of  courage  and 
endurance,  and  prospects  of  rich  reward,  became 
so  strong  that  when  Esek  Hopkins  was  com- 
mander-in-chief of  the  Continental  navy,  with 
his  vessels  at  Providence,  he  found  it  impossible 
to  man  them,  owing  to  the  fact  that  privateering 
offered  better  inducements.  The  coast  of  the 
colony  was  infested  with  pirates  in  the  early 
part  of  the  i8th  century,  and  some  30  of  these 
ocean  highwaymen  were  hanged  at  one  time 
at  Newport. 

It  was  difficult  in  earlier  years  to  obtain  men 
to  fill  the  minor  public  places,  and  laws  were 
passed  which  remained  on  the  statute-books 
for  many  years,  providing  penalties  for  refusal 
to  accept  office.  _  This  modesty  on  the  part  of 
the  forefathers  is  easier  to  understand  in  view 
of  the  fact  that  the  expenses  of  the  town  of 
Providence  at  the  outbreak  of  the  Revolution 
did  not  exceed  $1,000  a  year. 
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The  people  of  Rhode  Island  were  among  the 
foremost  in  defending  American  rights  against 
the  aggressions  of  George  III.  and  his  ministers. 
In  June  1772  a  band  of  volunteers  commanded 
by  Abraham  Whipple,  who  had  distinguished 
himself  as.  captain  of  a  privateer  in  the  wars 
against  the  French,  burned  the  British  revenue 
schooner  Gaspee  in  Narragansett  Bay.  During 
the  greater  part  of  the  War  of  Independence 
Newport  was  occupied  by  the  British,  and  on  29 
Aug.  1778  a  severe  engagement  was  fought  be- 
tween the  Americans,  under  Sullivan,  and  the 
British  at  Butt's  Hill,  R.  I.,  in  which  the  British 
suffered  the  greater  loss. 

Rhode  Island  was  the  last  of  the  States  to 
ratify  the  Federal  Constitution,  its  assent  not 
having  been  given  until  29  May  1790,  more  than 
a  year  after  the  National  government  had  gone 
into  operation.  As  a  small  State  Rhode  Island 
was  peculiarly  jealous  of  its  rights,  and  was 
slow  to  assent  to  its  adoption.  As  the  Constitu- 
tion was  first  formulated  and  adopted  by  some 
of  the  original  States  there  was  room  for  a 
well  grounded  fear  that  the  smaller  States 
might  be  destroyed  and  absorbed  through  com- 
binations of  their  more  powerful  neighbors.  It 
was  this  fear  mainly  that  caused  Rhode  Island 
to  stand  aloof  from  the  combination,  and  it  was 
not  until  that  fear  had  been  allayed  by  amend- 
ment to  the  original  instrument  that  its  adop- 
tion by  the  State  was  effected. 

For  some  years  after  the  Revolution  the 
shipping  of  the  State,  being  free  from  British 
restriction,  became  known  in  all  parts  of  the 
globe  then  visited  by  vessels,  and  the  founda- 
tions were  laid  of  large  fortunes  afterward  in- 
vested in  manufacturing,  when  the  shipping 
business  declined.  This  change  took  place  early 
in  the  19th  century,  when  New  England's  for- 
eign commerce  was  practically  ruined  by  the 
embargo,  and  when,  on  the  other  hand,  the  War 
of  1812  gave  an  impulse  to  domestic  manufac- 
tures. Factories  were  established  on  every 
stream  that  afforded  water-power,  and  Rhode 
Island  grew  in  prosperity  with  her  expanding 
industries. 

The  charter  of  Charles  II.,  which  continued 
to  be  the  fundamental  law  of  the  State,  re- 
stricted the  right  of  suffrage  tm  freeholders  hav- 
ing an  estate  worth  $134,  or  renting  for  $7  a 
year,  and  to  their  eldest  sons.  This  was  the 
cause  of  many  wrongs,  and  of  widespread  pop- 
ular protest  It  was  not  uncommon  for  persons 
holding  mortgages  to  threaten  to  foreclose  them 
in  order  to  influence  votes,  and  the  system  guvt 
rise  to  much  intimidation  and  corruption.  The 
conservative  element  strongly  opposed  a  change, 
and  when  attempts  to  obtain  reform  through  the 
regular  course  of  legislation  failed,  representa- 
tives of  the  suffrage  reform  party  met  in  con- 
vention and  framed  a  constitution.  They 
claimed  that  this  constitution  had  been  adopted 
by  a  majority  of  the  adult  male  citizens  of  the 
State,  and  it  was  also  alleged  that  a  majority 
of  those  entitled  to  vote  under  the  King  Charles 
charter  had  voted  in  favor  of  the  constitution. 
State  officers  and  a  legislature  were  chosen  under 
this  constitution,  and  organized  with  Thomas 
W.  Dorr  as  governor.  The  charter  officials,  un- 
der Governor  Samuel  W.  King,  ignored  the 
Dorr  legislature  and  its  enactments,  and  Gov- 
ernor King,  at  the  head  of  a  military  force, 
dispersed  the  so-called  insurgents.     Dorr  was 
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convicted  of  treason,  and  sentenced  to  imprison- 
ment for  life,  but  he  was  released  some  years 
later,  and  his  sentence  ordered  expunged  from 
the  records  of  the  State.  A  new  constitution 
was  adopted  in  regular  form,  and  went  into 
effect  in  May  1843.  It  retained  the  real  estate 
qualification  for  foreign-born  citizens,  and  this 
was  not  abolished  until  1888.  Another  impor- 
tant change  adopted  within  recent  years  was  that 
permitting  election  by  a  plurality  vote.  This 
came  into  effect  in  1893.  When  a  majority  was 
required  the  election  was  often  thrown  into  the 
General  Assembly,  which  sometimes  chose  a 
minority  candidate.  Until  1900  the  State  had 
two  seats  of  government,  the  organization  of  the 
State  government  and  one  session  of  the  legisla- 
ture being  held  at  Newport  in  May.  Now  all 
sessions  are  held  in  Providence,  in  the  splendid 
new  State  Capitol. 

As  a  manufacturing  State,  Rhode  Island  has 
been  largely  influenced  by  tariff  interests  in  its 
attitude  on  National  elections,  and  since  1856 
it  has  always  given  its  electoral  vote  to  the 
Republican  candidates.  The  Democrats  have 
been  successful  several  times  within  the  past 
two  decades,  however,  in  electing  their  candidates 
for  governor,  and  the  present  Governor,  Lucius 
F.  C  Garvin,  is  a  Democrat.  Rhode  Island  has 
adopted  the  so-called  Australian  ballot  system 
of  secret  voting. 

Political  power  is  unequally  divided.  Each 
city  and  town,  no  matter  how  large  or  small, 
has  but  one  representative  in  the  Senate,  or  up- 
per branch  of  the  General  Assembly,  and  the 
representation  is  also  disproportionate  in  the 
lower  branch.  The  city  of  Providence,  with 
nearly  one  half  the  population  of  the  State,  and 
contributing  nearly  one  half  of  the  State  taxes 
on  general  property,  elects  only  about  one  eighth 
of  the  State  legislature.  In  this  respect  Rhode 
Island  is  a  miniature  of  the  National  govern- 
ment. It  is  also  a  singular  fact  that  in  Rhode 
Island's  civil  conflict,  the_  Dorr  *war,"  the  north- 
em  part  of  the  State  chiefly  supported  one  side, 
the  Dorrites,  and  the  southern  part  stood  by 
the  Charter. 

In  the  Civil  War  Rhode  Island  supplied 
more  than  its  quota  to  the  National  armies. 
General  Ambrose  E.  Burnside,  for  a  time  in 
command  of  the  Army  of  the  Potomac,  arid 
whose  equestrian  statue  is  a  conspicuous  feature 
of  the  city  of  Providence,  joined  the  service 
from  this  State,  of  which,  however,  he  was  not 
a  native,  and  later  was  honored  by_  its  people 
by  being  elected  governor  and  United  States 
Senator.  Rhode  Island  spared  no  expense  in 
sending  troops  to  the  front,  and  since  that  great 
conflict  has  been  generous  in  caring  for  her 
disabled  and  dependent  defenders.  The  Sol- 
diers' Monument  opposite  the  City  Hall  in  Prov- 
idence (now  about  to  be  re-located),  one  of 
the  finest  in  the  United  States,  bears  the  names 
of  the  gallant  dead  who  fell  in  defense  of  their 
country.  In  the  Spanish-American  War  also, 
and  the  conflict  in  the  Philippines,  Rhode  Island 
has  been  well  represented. , 

Edward  Field, 
Author  of  the  ^History  of  Rhode  Island.^ 

Rhode  Island,  an  island  belong^ing  to  the 
State  of  Rhode  Island ;  at  the  entrance  to  Narra- 
gansett Bay.  It  is  separated  from  the  mainland 
on  the  west  by  the  estuary,  Sakonnet  River, 
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and  is  the  largest  island  in  the  bay.  The  State 
was  named  after  this  island.  It  is  about  15 
miles  from  north  to  south  and  three  and  one 
half  miles  wide.  It  is  divided  into  three  town- 
ships: Newport,  Portsmouth,  and  Middletown. 
It  is  a  famous  summer  resort.  Newport  (q.v.), 
the  city,  is  on  the  southwest  coast. 

Rhode  Island,  Battle  of,  an  engagement 
which  occurred  29  Aug.  1778.  The  British  had 
seized  Newport  and  garrisoned  it  with  6,000 
men  under  Pigott.  An  attack  was  concerted  by 
Sullivan  and  Lafayette  on  land  and  Count 
d'Estaing  on  sea.  Sullivan  seized  Butts'  Hill 
on  the  island  of  Rhode  Island.  Estaing  was 
obliged  to  meet  Howe  and  the  English  fleet,  but 
battle  was  prevented  by  a  fierce  storm,  and 
Estaing  withdrew  to  Boston  to  refit.  Pigott  at- 
tempted (29  August)  to  carry  Butts'  Hill,  and 
a  bloody  repulse  of  the  British  resulted;  but 
on  the  arrival  of  Clinton  with  5,000  reinforce- 
ments the  Americans  were  compelled  to  evac- 
uate the  position. 

Rhodes,  rodz,  Cecil  John,  South  African 
financier  and  statesman:  b.  Bishop's  Stortford, 
Hertfordshire,  England,  5  July  1853;  d.  Cape 
Town  26  March  1902.  He  was  educated  at 
the  grammar  school  of  his  native  town,  but 
before  he  could  pass  on  to  the  university,  a  seri- 
ous affection  of  the  lungs  necessitated  his  de- 
parture for  Natal,  where  an  elder  brother  of 
his  was  engaged  in  cotton-raising.  Rhodes 
landed  in  South  Africa  in  1870  and  after  a  brief 
experience  in  farming  made  his  way  to  the  dia- 
mond fields  of  Kimberley,  where  he  met  with 
speedy  and  astonishing  success.  At  19  he  was  a 
millionaire  and,  with  his  health  well  recovered 
in  the  salubrious  air  of  the  veldt,  he  planned  to 
return  to  England  to  resume  his  interrupted  edu- 
cation. Before  leaving  South  Africa  he  traveled 
for  eight  months,  by  ox-cart  and  on  foot  through 
the  region  north  of  the  Orange  and  the  Vaal, 
and  his  imagination,  which  even  at  that  early 
age  worked  in  vast  spaces,  saw  in  the  fertile, 
thinly  populated  country,  virgin  soil  for  the 
building  up  of  an  imperial  Britain  in  the  Dark 
Continent.  He  matriculated  at  Baliol  College, 
O.xford,  in  1873,  but  his  ailment  returned  and 
he  was  compelled  to  leave  England  in  the  same 
year.  Three  years  in  South  Africa  made  him 
robust  again  and  from  1876  on  he  kept  his  terms 
at  the  university,  spending  the  long  vacation  in 
South  Africa,  and  taking  his  B.A.  and  M.A. 
in  1881.  In  the  same  year  Rhodes  entered  the 
Cape  Parliament  as  member  for  Barkly  West 
By  this  time  his  plans  for  the  future  had  as- 
sumed a  definite  character.  Convinced,  at  all 
times,  of  the  supreme  fitness  of  the  English  race 
for  the  task  of  governing  the  world,  Rhodes 
made  it  his  object  in  life  to  further  the  real- 
ization of  that  end  in  his  own  especial  sphere 
of  South  Africa.  To  aid  him  in  his  schemes 
he  looked  to  money,  in  whose  power  he  had  a 
tremendous  faith,  and  it  is  because  of  the  close 
connection  in  him  of  the  selfish  money-getting 
instinct  and  the  broad  ambition  of  the  statesman 
that  Rhodes  remained  for  many  years  an  enigma 
to  the  world.  In  the  Cape  Parliament  Rhodes 
devoted  himself  to  the  task  of  establishing  har- 
monious relations  between  the  English  inhabi- 
tants and  the  Dutch,  for  with  true  insight  he 
recognized  that  if  British  influence  was  to  dom- 


inate South  Africa  it  must  be  conditioned  by 
the  good-will  of  the  people  of  Dutch  blood.  The 
first  step  in  his  scheme  of  imperial  expansion 
was  the  acquisition  of  Bechuanaland  as  a  British 
protectorate  in  1884.  For  this  he  labored  against 
the  indifference  of  the  home  government,  which 
he  finally  stirred  to  action  by  his  insistence 
upon  the  necessity  of  securing  Bechuanaland 
as  an  outlet  for  the  British  trade  to  the  north, 
already  threatened  by  the  encroachments  of  the 
Transvaal  from  the  east  and  Germany  from  the 
west 

The  annexation  of  Bechuanaland  was  a 
victory  for  Rhodes  over  Kruger,  the  astute 
president  of  the  Transvaal,  but  the  struggle 
between  the  two  did  not  end  there.  When  Boer 
commanders  began  to  cross  the  Limpopo  River, 
the  northern  boundary  of  the  Transvaal,  about 
1887,  Rhodes,  to  cut  off  their  advance  in  that 
direction,  obtained  from  Lobengula,  king  of  the 
MaUbele  who  were  masters  of  the  country  be- 
tween the  Limpopo  and  the  Zambesi,  the  ex- 
clusive right  to  search  for  minerals  within  his 
territories,  and  in  1889  the  British  South  Africa 
Company  was  incorporated  with  almost  absolute 
political  and  territorial  powers  over  a  vast,  in- 
definite tract  north  of  the  Limpopo.  In  1890 
settlers  were  brought  into  the  country  and 
founded  Fort  Salisbury  in  Mashonaland,  and  at 
the  same  time  the  construction  of  a  railway  was 
begun  which,  running  entirely  through  British 
territory,  was  to  connect  the  new  settlements 
with  the  Cape.  Reading  his  title  to  Rhodesia, 
as  the  country  was  soon  called,  in  liberal  terms 
Rhodes  (after  1893)  extended  the  operations 
of  the  company  north  of  the  Zambesi  as  far  as 
to  the  southern  end  of  Lake  Tanganyika,  and 
though  his  dream  of  an  "all  red*  map  of  Africa 
had  been  dissipated  by  the  convention  of  1^9 
with  Germany,  which  allowed  that  country  to 
stretch  a  barrier  across  the  continent  to  the 
Kongo  State,  he  did  not  abandon  his  scheme  of 
a  transcontinental  telegraph  line  from  north 
to  south  and  a  railway  "from  Cape  to  Cairo." 
Upon  his  political  projects  Rhodes  spent  vast 
amounts  of  money,  partly  his  own,  partly  the 
funds  of  the  De  Beers  Consolidated  Mines,  a 
corporation  formed  by  him  in  1888  and  controll- 
ing the  entire  diamond  output  of  the  famous 
Kimberley  mines.  Of  this  company  he  was  man- 
aging director. 

In  1890  Rhodes  became  premier  of  Cape 
Colony.  During  his  six  years  of  office  he  gave 
special  attention  to  his  old  policy  of  amalga- 
mation between  Dutch  and  British ;  he  succeeded 
in  winning  the  confidence  of  the  former  by  his 
strong  advocacy  of  full  local  government  for 
Cape  Colony,  which  he  considered  quite  consist- 
ent with,  and  indeed,  essential  for,  the  scheme 
of  imperial  federation.  It  is  this  belief  in  a 
federal  union  of  locally  autonomous  common- 
wealths that  explains  his  gift  of  iio,ooo  to  the 
funds  pf  the  Irish  Home  Rule  party  in  1^8. 
In  his  treatment  of  the  native  races  of  Cape 
Colony  Rhodes  maintained  the  impossibility  of 
granting  them  equal  rights  with  the  white  pop- 
ulation, but  at  the  same  time  held  jt  necessary 
to  protect  them  by  law  against  the  temptations 
of  civilization  and  exploitation  by  the  whites. 
In  Rhodesia  a  formidable  outbreak  of  the  Mata- 
bele  in  1893  ended,  after  a  bitter  conflict,  in 
their  utter  defeat  and  the  absorption  of  their 
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lerritonr  by  the  Giartered  Company.  Successful 
everywhere,  however,  Rhodes  was  destined  to 
fall  before  his  old  opponent,  Kruger,  of  the 
Transvaal.  The  Jameson  raid  in  1895  destroyed 
Rhodes'  personal  power,  although  subsequent 
events  fully  vindicated  his  policy.  Though 
the  full  truth  of  the  Jameson  affair  may 
not  perhaps  be  known,  it  is  established  that 
Rhodes,  who  was  a  large  holder  of  mines 
in  the  Rand,  plotted  with  other  leaders  of  the 
L'itlanders  in  Johannesburg  for  the  subversion 
of  the  Transvaal  government;  that  a  revolution 
was  prepared  in  Johannesburg,  and  that  Rliodes 
stationed  Giptain  Jameson  with  several  hundred 
men  of  the  Rhodesian  mounted  police  on  the 
western  border  of  the  Transvaal  to  cooperate 
when  necessary  with  the  leaders  in  the  mining 
town;  and  though  it  is  also  established  that 
Jameson  invaded  the  Transvaal  without  Rhodes' 
orders,  the  evil  results  of  that  unhappy  affair 
may  not  unjustly  be  reckoned  up  against  the 
premier  of  Cape  Colony  who  abused  the  powers 
of  his  office  to  plot  the  downfall  of  a  nation 
(see  Jameson,  Leander  Starr).  A  committee 
of  the  House  of  Commons  acquitted  Rhodes 
of  responsibility  for  the  raid,  but  censured  his 
conduct  as  minister  and  director  of  the  Char- 
tered Company.  Rhodes  resigned  the  premier- 
ship on  the  last  day  of  1895  and  thenceforth 
devoted  himself  to  the  interests  of  Rhodesia. 
A  second  war  with  the  Matabele  in  1896  was 
terminated  by  Rhodes'  intrepid  courage;  the 
building  of  the  trans-continental  railway  was 
rapidly  pushed  forward,  and  in  connection  with 
this  undertaking  Rhodes  visited  Europe  in 
189&-1900,  carrymg  on  negotiations  with  Mr. 
Chamberlain,  the  colonial  secretary,  and  with  the 
German  emperor.  During  the  Boer  war,  in  its 
outcome  the  triumph  and  realization  of  his 
policy,  Rhodes  was  besieged  in  Kimberley  and 
took  part  in  its  defense.  His  health,  however, 
gave  way,  and  in  spite  of  a  trip  to  Egypt,  his 
old  disease  finally  conquered.  In  his  lifetime 
Rhodes  was  the  subject  of  infinite  execration,  as 
well  as  unlimited  applause.  Looked  upon  by 
different  men  as  a  statesman  or  a  land  grabber, 
a  builder  of  empires  or  an  unscrupulous  specu- 
lator, he  was  all  of  these  and  more ;  and  the 
anomaly  of  his  character  may,  perhaps,  be  best 
explained  if  he  be  regarded  as  a  man  of  great 
aims  who  let  nothing  stand  in  the  way  of  their 
achievement 

Rhodes  left  the  bulk  of  his  great  fortune 
for  the  establishment  of  a  large  number  of 
scholarships  at  Oxford  University  to  be  ap- 
portioned as  follows :  Rhodesia,  9 ;  Cape  Colony, 
12;  Natal,  3;  Australia,  18;  New  Zealand,  3; 
Canada,  6;  Newfoundland,  3;  Bermuda,  3; 
United  States,  2  for  each  State  and  territory; 
Germany,  15.  All  but  the  German  scholarships 
have  an  ant.ual  value  of  ^300,  and  all  but  the  last 
were  intended  to  bring  about  that  complete 
unity  of  the  English  speaking  race  whose  destiny 
it  is,  Rhodes  believed,  ultimately  to  rule  the 
world.  Consult  *Vindex,»  'Political  Life  and 
Speeches  of  Cecil  Rhodes'  (1900);  "Imperial- 
ist," < Cecil  Rhodes:  a  Biography  and  Apprecia- 
tion' (1897)  ;  Hensman,  'Life  of  Cecil  Rhodes' 
(1902). 

Rhodes,  James  Ford,  American  historian: 
b.  Cleveland,  Ohio,  i  May  1848.  He  studied  at 
the  University  of  the  City  of  New  York  and 


also  at  Chicago  University,  his  courses  being 
principally  confined  to  history,  literature,  rhet- 
oric and  metaphysics.  In  1867  he  went  to  Paris 
and  attended  lectures  at  the  College  de  France 
following  which  he  pursued  a  course  in  metal- 
lurgy at  the  School  of  Mines  in  Berlin,  and 
made  a  tour  of  inspection  through  the  iron 
and  steel  works  of  Germany  and  Great  Britain. 
In  1870  he  entered  his  father's  iron  business  in 
Cleveland  and  became  a  member  of  the  firm  in 
1874.  Having  acquired  sufficient  wealth  to  en- 
able him  to  adopt  a  literary  career,  he  retired 
from  business  in  1885,  and  began  the  preparation 
of  his  'History  of  the  United  States  from  the 
Compromise  of  1850.'  In  1891  he  took  up  his 
residence  at  Cambridge,  Mass.,  and  the  next 
year_  the  first  two  volumes  of  his  work  were 
published.^  Five  volumes  have  so  far  (1905) 
been  published,  carrying  the  work  to  the  close 
of  1864.  The  author's  design  is  to  continue  the 
history  through  the  year  1885.  The  Loubat  prize 
was  awarded  him  by  the  Berlin  Academy  of 
Sciences  in  1901. 

Rhodes,  Mosheim,  American  Lutheran 
clergyman :  b.  Williamsburg,  Pa.,  14  April  1837. 
He  was  graduated  from  the  Susquehanna  Uni- 
versity, Selinsgrove,  Pa.,  in  1861,  was  ordained 
to  the  ministry  in  that  year  and  has  since  held 
charges  in  Pennsylvania  and  Ohio.  He  was 
president  of  the  General  Synod  of  the  Evangel- 
ical Lutheran  Church  in  iS!5-6  and  is  an  active 
promoter  of  religious  educational  movements. 
He  has  written:  'Life  Thoughts  for  Young 
Men'  (1879) ;  'Throne  of  Grace'  (1887) ; 
'Scriptural  Giving'  (1898)  ;  etc 

Rhodes,  an  island  of  Turkey,  in  the 
jEgean  Sea,  near  the  southwest  coast  of  Asia 
Minor,  from  which  it  is  distant  about  11  miles.' 
It  hes  between  lat.  35'  52'  and  36°  28'  N.,  and 
Ion.  27°  40'  and  28°  15'  E.,  and  has  an  area  of 
some  560  square  miles.  The  island  is  crossed 
from  north  to  south  by  a  high  mountain  range 
which  attains  its  extreme  elevation  in  the  peak 
of  Atairo,  the  ancient  Atabyron,  with  an  altitude 
of  4,070  feet.  Hills  of  a  lower  level  traverse 
the  island  in  all  directions  and  are  covered 
with  coniferous  trees,  the  considerable  remnants 
of  once  splendid  forests.  Along  the  many  moun- 
tain streams  tropic  plants  grow  in  abundance, 
chief  among  them  myrtles,  oleanders  and  cjictus. 
The  soil  is  fertile  and  on  the  hillsides  and  in 
the  valleys  and  plains,  vines  and  olives,  figs, 
pomegranates  and  oranges  are  grown.  Wheat 
of  an  excellent  quality  is  also  raised,  but  not 
in  sufficient  quantities  to  form  a  commodity  of 
export.  Rhodes  has  been  famous  since  ancient 
times  for  the  mildness  of  its  climate  and  its 
salubrious  air.  The  winds  show  little  variation. 
The  value  of  the  foreign  commerce  is  about 
$1,000,000,  the  chief  articles  of  export  being 
sponges,  oil  and  fruit.  The  island  forms  a 
savjak  or  district  of  the  Turkish  province  of  the 
Isles  of  the  White  Sea,  and  its  capital  Rhodes 
(q.v.)  is  the  seat  of  a  pasha.  The  population  is 
placed  at  30,000  of  whom  two  thirds  are  Greeks, 
about  7,000  Mohammedans  and  2,500  Jews. 

The  original  inhabitants  of  Rhodes  are  to  us 
unknown  but  at  the  dawn  of  history  we'  first 
find  the  island  inhabited  by  a  mixture  of  races 
from  Asia  Minor,  and  Phoenicians,  the  latter  of 
whom  seem  to  have  come  from  Crete.  In  the 
earliest  oeriod  of  Hellenic  migrations  Rhodes 
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was  overrun  by  the  Dorians  who  founded  the 
cities  of  Lindus,  lalysus  and  Kamyrus,  the  sites 
of  which  may  still  be  identified.  These  cities 
with  the  three  Dorian  cities  on  the  mainland, 
Cos,  Cnidus  and  Halicarnassus,  constituted  the 
so-called  Dorian  Hexapolis  whose  common 
shrine  was  the  temple  of  Apollo  Triopis  on  the 
Carian  coast  The  sun-god  was  at  all  times  the 
favorite  deity  of  the  island  and  from  one  of 
his  most  common  emblems,  the  rose,  its  name 
(jrhodos  in  Greek,  "rose')  is  said  to  be  derived. 
The  Rhodians  were  among  the  most  enterprising 
traders  in  the  Mediterranean  and  their  colonies 
were  found  in  Spain,  in  southern  Italy  _  and 
Sicily,  and  on  the  southern  coast  of  Asia  Minor. 
In  4C»  B.C  the  inhabitants  of  the  three  ancient 
towns  abandoned  their  homes  and  joined  to 
form  the  new  city  of  Rhodes  (q.v.)  which  from 
now  on  was  the  capital  of  the  island.  The 
foundation  of  Rhodes  exercised  a  tremendous 
influence  on  the  development  of  the  trade  of  the 
island.  In  the  Peloponnesian  war,  Rhodes  sided 
with  Athens  until  412  B.C.,  when  it  went  over 
to  Sparta.  In  394  b.c.,  however,  it  returned  to 
the  Athenian  allegiance.  Occupied  by  the  Mace- 
donians during  Alexander  the  Great's  lifetime, 
it  revolted  after  his  death  and  defended  its 
independence  with  splendid  success  against  De- 
metrius Poliorcetes  in  304  ac  The  island  was 
now  at  the  very  height  of  its  power;  its  com- 
merce attained  an  unprecedented  development 
and  by  means  of  its  strong  navy  it  made  itsejf 
master  of  a  strip  of  territory  on  the  Asiatic 
mainland.  The  Athenian  orator  .Sschines  (q.v.) 
established  a  noted  school  of  oratory  in  the 
city  of  Rhodes,  which  also  became  a  great  centre 
for  the  arts,  especially  sculpture  and  one  of 
the  leading  university  towns  of  the  Roman 
world.  Early  in  the  2d  century  b.c.  Rhodes  be- 
came an  ally  of  Rome  and  enjoyed  its  favors.  In 
42  B.C.  it  was  plundered  by  Cassius  because  it 
sided  with  Julius  Cxsar,  and  in  44  a.d.  it  was 
united  to  the  province  of  Asia.  In  661  th'e 
island  was  taken  by  the  Arabs,  but  was  recov- 
ered by  the  Byzantines  who  in  1310  gave  it 
over  to  the  Knights  of  St.  John.  The  latter 
held  it  against  the  Turks  until  1522,  when  it 
was  taken  by  Solyman  II.  In  1851  and  1856 
the  island  suffered  from  severe  earthquakes. 

Rhodes,  or  Kastro,  a  town  and  the  capital 
of  the  island  of  the  same  name,  situated  at  its 
northeastern  extremity.  The  modern  town  is  of 
much  smaller  extent  than  the  ancient  city,  but 
is  still  of  imposing  appearance.  It  is  built  in 
the  form  of  an  amphitheatre  and  is  surrounded 
by  walls  and  a  ditch  dating  from  the  time  of 
its  occupation  by  the  Knights  of  St.  John,  the 
memorials  of  whom  constitute  the  most  interest- 
ing features  of  the  town.  Among  these  are  the 
hospital,  the  palace  of  the  grandmaster  and  the 
cathedral  of  St.  John,  the  latter  two  in  a  ruinous 
condition.  The  streets  are  tortuous,  the  most 
picturesque  being  the  Knights'  Street,  which  has 
preserved  its  mediaeval  appearance.  The  town 
has  three  ports,  the  one  to  the  north,  the  central, 
and  the  southeast  port ;  of  these  the  central  port 
is  the  only  one  practicable,  but  is  in  part  choked 
up  with  sand.  Near  the  harbor  in  ancient  times 
stood  the  famous  Colossus  (q.v.).  The  popu- 
lation is  about  11,500,  mostly  Turks  and  Jews. 

Rhodes,  Colossus  of.     See  Colossus. 


Rhodes  Scholarships.  See  Rhoiss,  Ceco 
John. 

Rhodesia,  ro-dS'zI-a,  South  Africa,  a  Brit- 
ish possession  colonized  in  the  last  quarter  of 
the  19th  century  by  the  British  South  African 
Company,  founded  by  Cecil  John  Rhodes  (q.v.), 
after  whom  it  is  named.  It  is  bounded  on 
the  north  and  northwest  by  the  Kongo  Free 
State,  on  the  west  by  Portuguese  territory  and 
Bechuanaland,  on  the  south  by  Bechuanaland 
and  the  Transvaal,  on  the  east  by  Portuguese 
territory  and  the  British  Central  Africa  Pro-' 
tectorate,  and  on  the  northeast  by  German  East 
Africa.  Total  area,  about  750,000  square  miles. 
The  river  Zambesi,  which  traverses  it  from 
west  to  east,  divides  it  into  the  two  portions 
called  Southern  and  Northern  Rhodesia.  South- 
ern Rhodesia  (area  174,728  square  miles)  con. 
sists  of  the  two  former  districts  of  Mashonaland, 
capital,  Salisbury,  and  Matabeleland,  capital, 
Buluwayo.  Northern  Rhodesia  is  divided  into 
two  parts  under  separate  administrators,  namely 
Northeastern  Rhodesia,  headquarters.  Fort 
Jameson,  and  Northwestern  Rhodesia,  headquar- 
ters, Lialui. 

"The  river  Limpopo  forms  the  southern  bound- 
ary, and  the  Matoppo  Hills  and  their  northeast^ 
em  continuations  form  the  watershed  between 
the  basins  of  the  Zambesi  and  the  Limpopo. 
Of  the  tributaries  flowing  north  to  the  Zam- 
besi, the  most  important  are  the  Shanghani, 
Umfuli,  and  Panyame;  and  of  those  flowing 
south  to  the  Limpopo  the  Bubye,  Tuli,  Shashi, 
and  Macloutsie.  The  whole  country  is  a  plateau 
varying  in  elevation  from  3,500  to  5,000  feet 
above  sea-level ;  and  in  Southern  Rhodesia  there 
are  numerous  mountain  ranges,  of  which  the 
chief  is  that  of  the  Matoppo  Hills  already  men- 
tioned, Rhodes'  burial-place.  Of  the  individual 
peaks  Mount  Hampden  near  Salbbury,  Hartley 
Hill,  Mount  Wedza  near  New  Umtali,  and 
Mount  Inyanga  are  the  best  known.  There  ap- 
pear to  be  no  lakes  of  any  importance  apart 
from  the  great  lakes  on  the  frontiers  of  North- 
em  Rhodesia  (Tanganyika,  Moero,  etc.).  The 
prevailing  rock-formations  are  granite  and  meta- 
morphic  rocks,  and  rounded,  projecting  knobs 
of  granite,  often  of  fantastic  appearance,  form 
a  striking  feature  in  the  scenery  of  many  dis- 
tricts. The  climate  in  the  higher  parts  of  the 
country  is  generally  suitable  for  Europeans,  but 
in  the  lower  swampy  parts  and  some  of 
the  river  valleys  malaria  is  prevalent,  and  the 
tsetse  fly  commits  great  ravages  among  cat- 
tle and  horses.  Jhe  area  above  3,000  feet  in 
Southern  Rhodesia,  most  of  which  is  adapted 
for  the  residence  of  Europeans,  is  stated  at 
100,000  square  miles,  and  above  4,000  feet,  where 
European  children  can  be  reared,  there  are  26,000 
square  miles.  The  summer  season,  from  Decem- 
ber to  April,  is  characterized  by  great  heat  dur- 
ing the  day  and  heavy  rains,  but  during  the  rest 
of  the  year  the  weather  is  generally  dry  and 
much  colder,  especially  in  June  and  July.  At 
Salisbury  the  mean  July  temperature  is  57.5°  F., 
the  mean  January  temperature  70.5°  F.,  and  the 
extremes  for  the  year  are  about  34°  and  93*. 
The  annual  rainfall  is  about  33.8  inches,  and 
fall's  on  some  75  days.  The  soil  in  many  parts 
is  fertile,  and  the  ordinary  cereals,  vegetable, 
and  fruit-trees  of  Europe  can  be  grown,  in 
addition  to  the  native  crops  of  rice,  tobacco. 
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india-rubber,  and  cotton.  Extensive  tracts  of 
land  furnish  excellent  pasture.  Gold  has  been 
worked  in  Southern  Rhodesia  from  ancient  times, 
and  there  are  striking  remains  at  Zimbabye 
(near  Victoria)  and  elsewhere,  of  the  works 
erected  by  the  early  miners.  At  the  present  time 
little,  if  any,  alluvial  gold  is  found,  but  quartz- 
reefs  are  being  worked  with  more  or  less  suc- 
cess in  various  parts  of  the  country,  especially 
around  Gwanda,  Buluwayo^  Gwelo,  Sebakwe, 
Victoria,  Umtali,  Mazoe,  Salisbury,  Hartley  Hill, 
Lo  Magonda,  Abercorn,  and  Selukwe.  The  total 
output  of  gold  for  the  year  1900-1  was  106,783 
ounces,  valued  at  $1,919,900.  Coal,  iron,  copper, 
silver,  tin,  plumbago,  and  kieselguhr  have  also 
been  reported,  and  some  of  them  are  being 
worked.  Southern  Rhodesia  is  being  rapidly 
opened  up  by  means  of  railways,  telegraphs,  and 
roads.  Buluwayo  is  in  direct  railway  communi- 
cation with  Cape  Town,  1,360  miles,  and  in  1899 
the  line  from  Salisbury  to  the  Portuguese  coast 
at  Beira  was  opened  for  traffic.  A  line  to  con- 
nect Salisbury  with  Buluwayo  is  rapidly  ap- 
proaching completion,  and  other  subordinate 
lines  have  been  projected  or  begun. 

The  whole  of  Rhodesia,  together  with  the 
treeless  plain  of  Barotseland  on  the  northwest, 
acquired  in  1899,  is  under  the  administration  of 
the  British  South  Africa  Company,  which  was 
incorporated  by  royal  charter  in  1889.  Southern 
Rhodesia,  however,  is  more  directly  under  the 
control  of  the  imperial  government.  The  ad- 
ministra'tion  is  carried  on  in  accordance  with 
the  company's  charter  as  amended  by  order  in 
council  of  1894  and  1898.  The  senior  adminis- 
trator, with  headquarters  at  Salisbury,  has  an 
administrative  council  of  six  members  and  a 
legislative  council  of  ten  members,  the  latter 
including  two  elected  representatives  of  each 
of  the  two  great  divisions  of  the  province.  The 
enactments  of  these  councils  are  subject  to  the 
approval  of  the  High  Commissioner  for  South 
Africa,  who  acts  through  a  Resident  Commis- 
sioner. Jury  trial  was  introduced  in  1899. 
There  are  resident  magistrates  and  judges,  from 
whom  an  appeal  lies  to  the  Supreme  Court  of 
Cape  Colony,  and  thence  to  the  Judicial  Com- 
mittee of  the  Privy  Council.  Salisbury  and 
Buluwayo  have  a  regular  municipal  government, 
and  doubtless  this  will  be  extended  in  time  to 
the  rising  towns  of  Umtali,  Gwelo,  Tuli,  Tati, 
■V'ictoria,  Wankie,  Melsetter,  Enkeldoorn,  Char- 
ter, Gwanda.  etc.  The  revenue  in  igoi-2  was 
$2,176,200  and  the  expenditure  $3,552,800.  The 
total  native  population  of  Southern  Rhodesia  is 
estimated  at  Sio.ooa  The  white  population  of 
Southern  Rhodesia  was  about  11,300;  of  North- 
eastern Rhodesia,   164. 

The  ehief  tribe  of  original  native  inhabitants 
is  that  of  the  Mashonas,  a  peaceful  and  indus- 
trious race.  In  1836  a  Zulu  people,  known  as 
Matabele,  invaded  the  country  under  a  chief 
called  Mosilikatse,  and  easily  conquered  the  in- 
digenous inhabitants.  For  more  than  50  years 
this  warlike  race  held  undisputed  sway  in  South- 
em  Rhodesia,  and  appear  to  have  grievously 
oppressed  the  subject  peoples,  but  in  i8go  an 
expeditionary  force  equipped  _  by  the  British 
South  Africa  Company  occupied  Mashonaland 
without  opposition  and  founded  the  town  of 
Salisbury.  The  Matabeles  were  for  a  time  left 
undisturbed,  but  in  1893  their  raids  into  Ma- 
shonaland gave  the  company  an  opportunity  of 


extending  its  authority.  Three  columns,  one  of 
them  assisted  by  subjects  of'Khama,  chief  of 
the  Bamangwato,  advanced  from  the  northeast, 
the  east,  and  the  southwest  respectively  upon 
Buluwayo,  the  capital  of  Lobengula,  who  had 
succeeded  his  father  Mosilikatse  as  chief  of  the 
tribe.  The  Matabeles  were  easily  overcome  by 
means  of  the  Maxim  machine-guns,  and  fled 
to  the  hills.  Toward  the  end  of  1893  Loben- 
gula sent  overtures  for  peace,  together  with  a 
sum  of  money,  but  the  fatal  cupidity  of  some 
men  of  the  Bechuanaland  police  prevented  these 
from  reaching  the  company's  officials.  Accord- 
ingly the  Matabeles  who  remained  around  the 
person  of  their  chief,  enraged  by  the  supposed 
rejection  of  their  overtures,  surrounded  a  small 
party  of  Englishmen  under  Major  Wilson,  who, 
unable  to  escape,  fought  desperately  till  all  were 
killed.  Lobengula  died  early  in  1894,  and  all 
resistance  was  at  an  end.  Matabeleland  has 
since  formed  a  part  of  the  company's  dominion, 
but  a  serious  native  revolt,  partly  due  to  the 
ravages  of  rinderpest  and  locusts,  broke  out  in 
1896.  Mashonaland  also  revolted  about  tlie  same 
time,  but-  both  rebellions  were  peaceably  settled 
by  Cecil  Rhodes'  personal  influence  over  the 
natives.  Consult:  Bent,  *The  Ruined  Cities  of 
Mashonaland*  (1893);  Hall,  *The  Ancient 
Ruins  of  Rhodesia*  (1902)  ;  Hensman,  'History 
of  Rhodesia'  (1900)  ;  Knight,  < Rhodesia  of  To- 
day* (1901);  Leonard,  'How  we  made  Rho- 
desia* (1896) ;  Thompson,  'Rhodesia  and  its 
Government*  (1898);  Tort,  'Rhodesia  Past  and 
Present*    (1897). 

Rho'dian  Law,  an  earljr  system  of  marine 
law,  said  to  have  been  compiled  by  the  Rhodians 
after  they  had  obtained  tlie  sovereignty  of  the 
sea.  The  only  rule  that  we  know  now,  though 
the  entire  code  was  adopted  bjr  the  Romans 
under  Antonius  Pius,  is  the  principle  of  general 
average:  "If  a  cargo  be  jettisoned  to  lighten  the 
ship,  all  contribute  to  make  good  the  loss  in- 
curred for  the  benefit  of  all.**  The  mediaeval 
naval  law  of  the  Rhodians  was  not  of  Rhodian 
origin.  It  consisted  of  four  distinct  parts,  of 
very  different  dates,  but  mostly  of  practical 
value. 

Rho'dium,  a  metal  belonging  to  the  plati- 
num group,  discovered  by  Wollaston  in  1804. 
It  occurs  in  small  quantities  in  various  platinum 
ores ;  is  a  grayish-white  metal ;  is  very  hard  and 
infusible,  scarcely  softening  in  _  the  flame  of 
the  oxyhydrogen  blowpipe;  and  is  unaltered  in 
the  air  at  ordinary  temperatures,  but  oxidizes 
at  a  red  heat.  Insoluble  in  acids,  it  is  readily 
oxidized  by  fusion  with  nitre.  The  specific  grav- 
ity of  fused  rhodium  is  12.1 ;  its  atomic  weight 
is  103.  The  compounds  of  this  metal  have  not 
been  much  studied. 

Rhodochrosite,  or  Dialogite,  native  man> 
ganese  carbonate.  It  is  usually  either  cleavable- 
massive  or  in  rhombohedral  crystals  of  rose-pink 
or  brownish-red  color.  Its  lustre  is  vitreous 
to  pearly ;_  hardness,  3.5  to  4.5;  rhombohedral, 
cleavage  highly  perfect.  Its  most  important  lo- 
calities are  in  Hungary,  Germany  and  Colorado, 
in  which  State  many  magnificent  specimens  have 
been  found. 

Rhododen'dron,  a  genus  of  shrubs  and 
trees  of  the  order  Ericaceae.  About  200  species 
have  been  recognized,  natives  mainly  of  the 
cooler  parts  of  the  northern  hemisphere.    They 
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are  most  numerous  in  eastern  Asia ;  seven  are 
indigenous  to  America.  They  are  usually  ever- 
green, have  smooth  simple  leaves,  and  terminal 
umbel-like  racemes  of  generally  very  showy 
flowers  for  which  the  plants  are  widely  popular 
as  ornamentals.  A  few  species  yield  wood  which 
is  used  in  turning,  and  cabinet  work,  but  more 
largely  as  fuel;  the  flowers  of  others  are  used 
in  jelly-making,  and  the  leaves  of  a  few  have 
been  used  medicinally.  They  are  sometimes  made 
to  include  azalea  (q.v.)  by  some  botanists,  but 
are  usually  considered  distinct,  the  azaleas  being 
generally  deciduous.  Some  species  are  only 
a  few  inches  tall,  others  exceed  50  feet  in  height 
and  18  inches  in  diameter. 

Rhododendrons  are  readily  propagated  by 
seeds,  cuttings  or  layers  usually  under  glass; 
but  choice  varieties  are  most  frequently  grafted 
upon  seedling  stocks.  The  seeds  are  very  small 
and  are  generally  sown  in  seed-pans  during  early 
spring  in  peaty,  sandy  soil.  The  seedlings  are 
pricked  off  as  soon  as  possible;  the  greenhouse 
kinds  under  glass,  the  hardy  ones  in  cold  frames 
until  the  following  year,  when  they  may  be 
grown  in  nursery  tows.  When  planted  in  the 
garden  they  should  always  be  protected  from 
heavy  wind,  and  the  full  glare  of  the  sun.  The 
deep  shade  afforded  by  walls  and  hedges  is, 
however,  not  generally  desirable.  They  do  not 
succeed  well  as  a  rule  upon  limestone,  lim^  or 
clayey  soils,  but  thrive  best  upon  well  dranied, 
though  moist  loamy  soils  underlaid  by  porous 
subsoil.  Since  the  roots  lie  close  to  the  surface 
no  cultivation  can  be  given,  but  mulching  ipay 
take  its  place.  Pine  needles,  marsh  or  salt  hay 
are  specially  desirable  since  thqr  are  free  from 
weed  seeds.  Annual  or  biennial  dressings  of 
well  rotted  stable  manure  should  be  given.  The 
seed  vessels  should  be  cut  off  when  the  flowers 
have  fallen,  to  divert  the  plant  food  into  new 
flower  buds  and  to  prevent  the  scattering  of  seed. 
The  greenhouse  kinds  require  very  porous  peaty 
soil,  free  watering  during  the  summer,  careful 
watering  in  winter,  cold  but  not  frigid  quarters 
for  the  Himalayan  species,  and  not  less  than  50° 
for  the  Javanese  kinds  which  bloom  and  grow 
continuously  and  require  more  water  also. 
These  last  also  being  epiphytes  require  still 
more  open  soil.  They  are  exceptionally  attract- 
ive when  properly  grown. 

Among  the  American  species  the  great  laurel 
(7?.  maximum)  is  the  largest,  attaining  a  height 
of  30  feet  or  more.  It  is  indigenous  from  Nova 
Scotia  to  Michigan  and  southward  in  the  moun- 
tains to  Georgia.  In  early  summer  when  its 
rose  or  lilac  flowers  appear  in  profusion  it  is  an 
imposing  subject  and  is  justly  popular  as  a 
park  specimen.  If  taken  when  small  from  loose 
soil  in  the  woods  it  usually  transplants  well, 
but  nursery-grown  plants  should  be  given  pref- 
erence. Though  called  maximum,  several  of  the 
Asiatic  species  discovered  since  this  was  named 
are  far  larger.  R.  catawbiense ,  a  species  with 
lilac-purple  flowers  often  V/i  inches  in  diameter, 
is  one  of  the  most  beautiful  of  ornamental 
shrubs.  It  rarely  exceeds  15  feet.  In  the  moun- 
tains from  Virginia  to  Georgia  it  is  very  com- 
mon but  in  cultivation  is  well  known  as  hardy 
in  New  England.  It  is  one  of  the  parents  of 
a  host  of  hybrid  varieties  of  remarkable  beauty. 

R.  ponticum,  a  native  of  western  Asia  and  the 
Iberian  peninsula,  resembles  R.  maximum  but 


rarely  exceeds  10  feet  in  height  It  is  consid- 
ered less  hardy  than  the  preceding  species,  but 
is  widely  cultivated,  especially  in  Europe.  Sev- 
eral remarkably  striking  species  were  discov- 
ered by  Hooker  and  other  botanists  in  southern 
Asia,  those  of  the  Khasia  Hills  being  especially 
noted.  Only  a  few  of  these,  however,  have  been 
introduced  into  cultivation  and  still  fewer  have 
been  brought  to  America.  Some  have  flowers 
four  inches  in  diameter,  others  perfumed  blos- 
soms, and  some  are  epiphytic  in  their  habits. 

Consult  Bailey,  <  Cyclopedia  of  American 
Horticulture*  (New  York,  igoo-2). 

Rhodolite,  a  beautiful  light  red  variety  of 
garnet  (see  Gems),  found  only  in  North  Caro- 
lina, highly  prized  as  a  gem,  for  which  it  has 
been  extensively  worked  and  sold  within  a  few 
years  past.  The  name  is  from  the  Greek  rhodon, 
a  rose,  the  color  resembling  some  roses  and 
rhododendrons,  and  unlike  most  garnets,  becom- 
ing extremely  brilliant  by  artificial  light.  Anal- 
ysis shows  that  rhodolite  is  composed  of  two 
molecules  of  pyrope  garnet  with  one  of  alman- 
dite  garnet.  It  occurs  intimately  associated 
with  the  Cowee  rubies  (see  Ruby)  of  Macon 
County,  the  crystals  of  the  latter  sometimes  even 
enclosing  the  rhodolite.  It  is  one  of  the  most 
important  getn-stones  of  North  (Carolina. 

Rhodonite,  a  rose-pink  or  brownish-red 
triclinic  mineral,  essentially  a  manganese  meta- 
silicate,  ^InSiOi.  It  usually  contains  some  cal- 
cium and  iron,  while  zinc  is  present  in  the 
variety  fowlerite,  which  occurs  at  Franklin  Fur- 
nace and  Ogdensburg,  N.  J.,  in  groups  of 
magnificent  crystals  several  inches  in  length. 
Sweden  yields  attractive  specimens,  and  masses 
of  much  beauty  _  associated  with  braunite  are 
found  at  Cummington,  Mass.  Its  most  im- 
portant occurrence  is  near  Ekaterinburg,  in 
the  Ural  Mountains,  from  which  locality  the 
Russians  have  for  many  years  mined  considerable 
quantities  as  an  ornamental  and  semi-precious 
stone,  for  which  purposes  it  is  highly  esteemed, 
being  cut  into  pillars,  mantels,  table  tops,  jewel 
caskets,  etc.  Its  hardness  varies  from  5.5  to  6.5. 
Crystallized  specimens  show  an  eminent  cleav- 
age; the  massive  forms  are  exceedingly  tough, 
like  jade. 

Rhodope,  rSd'o-pe,  ancient  name  of  a 
mountain  chain  (7474  feet)  extending  along 
the  borders  of  Macedonia  and  Thrace.  The 
Turks  call  it  Dospad  Yailasi,  the  Bulgarians 
Despoto  Dagh,  both  titles  having  reference  to 
the  numerous  (Greek)  monasteries  that  stud  its 
sides.  Of  these  the  most  famous  is  the  vast 
fortress-monastery  of  Rilo,  in  the  northwest  of 
the  range,  standing  on  its  south  side  in  the 
midst  of  magnificent  pine  forests.  Rilo  has  for 
generations  been  the  focus  of  the  national  Bul- 
garian Church  and  the  mainstay  of  Bulgarian 
nationality. 

Rhondda,  fond'da.  a  river  and  town  of 
South  Wales,  in  Glamorganshire.  Its  valley  is 
the  seat  of  a  large  population  engaged  in  coal- 
mining and  metallurgical  _  industries.  The  in- 
habitants are  employed  mainly  in  collieries,  iron- 
works, etc. 

Rhone,  ron,  a  river  of  Europe  which  rises 
in  Switzerland,  near  the  east  frontiers  of  the 
canton  of  Valais.  Its  precise  origin  is  commonly 
said  to  be  in  the  Rhone  glacier,  between  Mount 


Digitized  by 


Google 


RHOPALACERS  —  RHYACOLITE 


Furca  on  the  east,  the  Gallenstock  on  the  north, 
and  the  Grimsel  on  the  west,  5,581  feet  above 
the  level  of  the  sea;  but  the  natives  give  the 
name  of  Rhodan  or  Rotten  to  three  spnngs  sit- 
tiated  in  a  single  basin  at  the  foot  of  the  Mayen- 
wand,  at  an  elevation  of  5,282  feet,  the  water  of 
which  flows  with  an  equal  temperature  in  sum- 
mer and  winter  (61°  to  63°  F.).  and  these 
they  consider  to  form  the  true  source  of  the 
Rhone.  The  waters  from  these  springs  join  the 
stream  from  the  glacier  at  a  very  short  dis- 
tance from  their  origin.  The  young  river  dashes 
down  with  great  rapidity  into  the  valley  be- 
neath, leaping  from  cascade  to  cascade;  tra- 
verses the  centre  of  Valais  in  a  westerly  direc- 
tion, and  near  Villeneuve  enters  the  Lake  of 
Geneva  at  its  eastern  extremity.  On  entering 
ihe  lake  its  waters  are  surcharged  with  mud; 
but  on  issuing  from  it,  at  its  southwest  ex- 
tremity, at  the  town  of  Geneva,  it  is  of  a  pure 
■deep  blue  color,  soon  after  changed  into  a 
muddy  brown  by  the  accession  of  the  glacier- 
born  Arve,  which  joins  it  ij/j  miles  below  Ge- 
neva. Proceeding  southwest  to  the  frontiers  of 
the  department  of  Ain  in  France,  it  turns  almost 
■due  south,  forming  the  boundary  between  that 
department  and  Savoy;  then  turning  suddenly 
northwest,  traces  the  boundary  between  the 
5ame  department  and  that  of  Isere,  and  reaches 
Lyons.  Here,  having  at  least  doubled  its  vol- 
ume by  the  accession  of  the  Saone,  it  proceeds 
almost  due  south,  separating  the  departments  of 
Rhone,  Loire,  Ardeche,  and  Gard  on  the  west, 
from  the  department  of  Isere,  Drome,  and  Vau- 
cluse  on  the  east.  On  approaching  Avignon  it 
takes  a  more  circuitous  but  still  southerly 
course,  separates  the  department  of  Gard  from 
that  of  Bouches-du-Rhone,  traverses  part  of 
latter  department,  and  finally  falls  into  the  Gulf 
of  Lyons  in  the  Mediterranean.  At  Aries  it  di- 
vides into  two  branches,  the  less  of  which,  under 
the  name  of  old  Rhone,  flows  southwest,  form- 
ing the  west  side  of  the  large  delta,  known  by 
the  name  of  the  He  de  Camargue.  The  main 
branch,  under  the  name  of  Grand  Rhone,  con- 
tinues its  southerly  course,  but  again  divides  into 
two  branches,  and  enters  die  sea  by  two  mouths. 
Its  whole  course  is  about  580  miles,  of  which 
200  miles  are  in  Switzerland,  and  380  miles  in 
France.  It  is  navigable  -for  360  miles.  By 
-means  of  a  series  of  magnificent  canals,  the  nav- 
igation of  the  Rhone  has  been  continued,  with- 
out interruption,  to  the  Rhine  (through  the 
Saone),  Seine,  Loire,  and  Garonne. 

Rhopalac'ene,  butterflies   (q.v.);  see  also 

LEPnWPTEKA. 

Rhubarb,  Wine  Plant,  or  Pie  Plant,  sev- 
eral species  of  perennial  herbs  of  the  genus 
Rheum,  order  of  Polygonacetg.  They  are  natives 
•of  Asia  and  eastern  Europe  and  have  gener- 
ally very  large  radical  leaves  with  thick  fleshy 
petioles,  and  small  greenish  or  whitish  flowers 
in  racemes  or  paniculate  fascicles  which  are 
borne  on  stout  stalks  well  above  the  foliage. 
Several  of  the  species  are  valued  for  bold  ef- 
fects in  ornamental  gardening,  and  some  have 
been  used  in  medicine,  but  the  most  important 
species  is  the  common  rhubarb  (R.  rhaponti- 
eum)^  which  has  long  been  cultivated  in  gardens 
for  its  tender,  acid,  esculent  leaf-stalks  which 
-are  largely  used  for  making  pies,  sauce,  and 
preserves  in  spring,  and  to  a  less  extent  for 


home-made  wine  from  the  juice.  The  plants 
are  usually  propagated  by  means  of  divided 
roots,  though  seed  is  also  used.  They  thrive 
best  in  rich,  light,  friable  loamy  soils,  well 
drained  but  moist,  and  given  liberal  applications 
of  manure  of  all  kinds.  The  plants  should  be 
set  not  less  than  three  feet  apart  each  way, 
given  clean  cultivation  until  the  foliage  shades 
the  ground,  and  mulched  with  stable  manure 
during  the  winter.  AA^en  two  years  old  the 
stalks  may  be  used  freely.  They  are  most  easily 
gathered  by  bending  them  down  while  being 
pulled.  The  earliest  stalks  are  obtained  by  in- 
verting a  barrel  over  the  plants  and  heaping 
manure  around  it  But  for  forcing,  the  roots 
are  dug  in. autumn,  allowed  to  freeze,  covered 
with  earth  or  sand  in  cellars,  under  greenhouse 
benches,  etc.,  and  watered.  After  producing  a 
crop  the  roots  are  thrown  away.  Large  quan- 
tities are  cultivated  in  the  Southern  truck  gar- 
dens, but  the  forced  stalks  are  considered  su- 
perior and  generally  command  higher  prices. 

Turkey  rhubarb,  formerly  popularly  used  in 
medicine,  is  supposed  to  tie  derived  from  R. 
palmatum,  but  the  exact  species  seems  to  be 
still  undetermined.  Qiinese  Tartary  and  parts 
of  Giina  were  the  principal  shipping  countries, 
but  Asia  Minor  was  also  a  producer. 

Rhumb-line,  a  line  described  on  the  earth's 
surface  by  a  ship  sailing  steadily  in  the  direction 
of  any  one  point  of  the  compass,  except  one  of 
the  four  cardinal  points.  A  rhumb-line  laid 
down  on  a  map  drawn  on  the  principle  of  Mer- 
cator's  projection  is  a  straight  line  cutting  the 
meridians  at  a  constant  angle;  but  if  a  rhumb- 
line  be  drawn  on  a  globe,  so  that  it  will  cut  the 
meridians  all  at  the  same  angle,  it  will  be  found 
to  be  a  spiral  curve  such  that  however  far  it 
may  be  produced  it  will  always  approach  the 
pole,  but  never  reach  it. 

Rhus,  a  genus  of  the  cashew-nut  family 
{Anacardiacea) .  It  is  found  all  around  the 
world,  and  the  species  are  generally  shrubs, 
with  simple  or  compound  leaves,  and,  small 
five-merous  flowers  in  panicles.  The  frtiit  is  a 
dry,  one-seeded  drupe,  often  in  conspicuous 
masses.  Some,  like  the  American  staghorn 
sumac  (Rhus  typhina),  with  its  tropical  appear- 
ance and  the  smoke-tree  (,R.  cotinus)  are 
planted  for  ornament;  and  the  R.  coriaria  is 
cultivated  along  the  Mediterranean  for  its 
leaves,  a  valuable  material  for  tanning  leather, 
when  a  fine  white  color  is  desired,  as  in  light 
morocco.  The  foliage  of  some  other  species  is 
also  gathered  for  the  same  purpose.  The  Amer- 
ican aborigines  used  Rhus  berries  for  red,  and 
the  juice  for  black  dyes,  and  the  bark  of  R. 
glabra  is  employed  as  a  mordant  for  red  colors. 
Oriental  lacquer  is  made  from  juice  exuding 
from  incisions  in  the  bark  of  R.  vernicifera. 
Many  species,  including  the  R.  toxicodendrom, 
which,  like  R.  vernix,  is  poisonous  to  the  touch 
(see  Plants,  Poisonous),  are  used  in  medicine, 
and  the  acid  fruits  of  certain  species  are  made 
into  cooling  drinks  or  sharpened  vinegar. 
Chinese  galls  are  produced  by  R.  semialata,  and 
candlewax  is  expressed  from  the  berries  of  the 
wax-tree  (R.  succedanea),  and  from  R.  verni- 
cifera, often  planted  in  Japan,  for  that  purpose. 
One  or  two  species  furnish  a  useful  wood. 

Rhyacolite,  a  variety  of  orthoclase.  occur- 
ring' in  glassy  crystals  in  the  lavas  of  Vesuvius, 
Italy. 
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Rhyme,  a  stanza  in  which  two  or  more 
lines  end  in  a  similar  sound;  also  two  or  more 
final  syllables  having  the  same  sound. '  Since 
rhyme,  in  the  latter  sense,  is  the  most  promi- 
nent mark  of  versification  to-day,  the  word  is 
usually  understood  to  refer  to  the  coincident 
sound  at  the  ends  of  the  verses.  Rhyme  was 
used,  in  a  sense  which  has  now  become  obso- 
lete, to  mark  similarity  of  syllabification  in  other 
portions  of  the  line  than  at  the  end.  Thus  the 
old  writers  speak  of  rhyming  words  when  they 
mean  words  beginning  with  the  same  con- 
sonant, that  is,  in  alliteration;  also,  in  Spanish 
and  Portuguese  what  we  now  call  assonance  —  a 
coincidence  of  vowels  in  corresponding  sylla- 
bles, without  regard  to  the  consonants  —  was 
also  called  rhyme.  Rhymes  of  to-day  demand 
agreement  in  final  syllables  of  the  sound  of  the 
vowels  and  the  succeeding  or  interposed  con- 
sonants, if  there  are  any,  with  a  dissimilarity  of 
preceding  consonants,  if  there  are  any.  Rhymes 
of  such  a  character  are  of  three  kinds  in  Eng- 
lish :  single,  or  of  one  syllable,  as  flap  and  slap ; 
double,  or  of  two  syllables,  as  greeting  and  fleet- 
ing; triple,  or  of  three  syllables,  as  merrily  and 
cheerily.  The  single  rhymes  are  often  called 
male,  and  the  double,  feminine  rhymes.  The 
triple  rhyme  is  used,  in  English,  principally  in 
verse  of  a  conversational  or  comic  or  facetious 
nature.  Rhymes  of  more  than  three  syllables 
are  practically  unknown  in  all  except  the  Persian 
language  and  its  branches.  In  the  perfect 
rhymes  of  to-day  the  preceding  consonants,  it 
has  been  stated,  must  not  be  the  same;  thus, 
partake  and  lake  make  perfect  rhymes;  but  not 
partake  and  take,  which  makes  an  inelegance  to 
the  ear.  The  final  syllables,  moreover,  of  the 
perfect  rhymes  must  both  be  accented ;  thus  but- 
terfly will  not  rhjrme  with  terribly,  although  the 
final  syllables  are  suited  in  other  respects  for 
rhyming.  There  are,  however,  rhymes  which 
occupy  middle  ground  —  permitted  by  the  exi- 
gencies of  the  occasion  in  which  they  are  used 
(known  as  poetic  license) — which  are  not  to  be 
tolerated  in  ordinary  occasions  or  if  frequently 
used.  Such  rhymes  are  those  that  nearly  coin- 
cide in  sound,  and  which  do  not  offend  the  ear 
by  failing  entirely  to  do  so.  Thus  gone  may  be 
rhymed  with  alone  under  poetic  license.  There 
is  no  rule  by  which  a  permissible  imperfect 
rhyme  may  be  determined  and  the  only  criterion 
is  to  be  foupd  in  good  usage  as  established  by 
the  better  class  of  authors.  Some  languages  in- 
cline more  to  the  male  rhyme,  as  the  English, 
on  account  of  its  superabundance  of  monosylla- 
bles :  others,  as  the  Spanish  and  Italian,  more 
to  the  female;  the  German  and  French  pos- 
sess an  almost  equal  store  of  both.  The  female 
rhymes  in  French  all  contain  an  e  mute  in  the 
last  syllable;  and  from  the  beginning  of  the 
i6th  century  it  has  been  the  almost  uniform 
practice  among  French  poets  in  dramatic,  he- 
roic, elegiac,  satirical,  and  other  forms  of  poetry 
to  make  couplets  of  male  rhymes  alternate  with 
others  of  female  rhymes.  In  the  ode  combina- 
tions of  rhymes  are  used,  but  always  regular. 
When  two  successive  lines  rhyme  they  form 
a  rhymed  couplet,  the  measure  used  by  Pope 
in  his  famous  *  Essay  on  Man.'  Three  suc- 
cessive rhjrming  lines  form  a  triplet;  four  a 
quatrain,  but  there  may  be  two  pairs  of  rhymes 
in  a  quatrain.  Rhymes  are  used  throughout 
poetry  in  accordance  with  the  author's  own  taste 


and  inclinations.  In  some  poetry  every  line  is 
rhymed  with  some  other.  And  Uiis  may  be  an 
adjacent  line  or  one  separated  from  its  partner 
by  one  or  more  lines  which  do  not  end  with 
the  same  rhyme,  but  with  some  other.  The 
position  of  the  rhyming  pairs  in  the  stanzas 
must  be  the  same  in  each  verse  of  the  composi- 
tion, and,  moreover,  within  the  stanzas  the 
rhymes  must  occur  regularly,  according  to  some 
fixed  scheme.  In  long  poems,  indeed,  it  is  not 
infrequently  the  case  that  different  portions  of 
the  poem  employ  stanzas  in  which  the  rhyme 
schemes  differ.  This  is  permissible  because,  on 
account  of  the  length  of  the  composition,  the 
effect  is  the  same  as  if  it  were  composed  of  sev- 
eral shorter  poems. 

It  is  not  necessary  that  every  line  in  the  poem 
should  rhyme,  and  some  of  the  pleasantest  effects 
have  been  produced  by  the  use  of  a  mixture  of 
rhyming  and  not-rhyming  lines.  When  rhyme 
is  totally  absent  poetry  is  spoken  of  as  blank 
verse.  The  rhyme  does  not  always  occur  only 
at  the  end  of  lines.  It  sometimes  occurs  at  two 
places  within  the  line,  at  the  middle  and  at 
the  end.  But  this  is  only  a  supplementary  or 
secondary  rhyme;  it  is  not  to  be  used  except 
in  conjunction  with  lines  which  have  proper 
or  terminal  rhymes. 

_  The  rhyme  scheme  employed,  in  conjunction 
with  the  kind  of  measure  used,  determines 
the  structural  character  of  poetry  (q.v.).  The 
most  complex  forms  now  used  in  English  are 
found  in  the  sonnet  (see  Poetry)  and  in  the 
Spenserian  stanza,  so-called  because  adopted  by 
Spenser  and  used  in  his  'Faerie  Queene.*  There 
are  a  number  of  artificial  forms  of  verse  known 
as  the  French  forms,  because  invented  and 
brought  to  perfection  by  tiie  poets  of  that  na- 
tion, in  which  the  positions  of  the  rhymed  lines 
vary  greatly  not  only  in  the  stanzas,  but  in  the 
poem  as  a  whole.  The  most  commonly  em- 
ployed of  these  forms  are  the  triolet,  rondel, 
rondeau,  vilanelle,  and  ballade. 

The  modem  use  of  rhyme  was  not  known  to- 
the  ancient  Greeks  and  Romans.  We  meet, 
indeed,  with  some  rhymed  verses  in  Ovid,  in 
which  the  rhyme  was  evidently  intentional; 
but  these  examples  are  rare.  It  has  been  used, 
on  the  other  hand,  from  time  immemorial  among 
the  Giinese,  Hindus,  Arabs,  and  other  oriental 
nations.  Rhyme  began  to  be  developed  among 
western  nations  in  the  Latin  poetry  of  the  Chris- 
tian Church.  It  is  found  used  as  early  as  the 
4th  century,  and  in  subsequent  centuries  grew 
to  common  use  in  the  writings  of  church  officers 
and  ecclesiastical  students.  The  use  of  rhyme 
in  the  vulgar  dialects  of  Latin  was  even  more 
general  than  in  ecclesiastical  poems,  as  is  shown 
by  the  poetic  monuments  of  the  Romance  na- 
tions belonging  to  the  9th  and  loth  centuries. 
In  the  Latin  poems  of  the  Fathers  of  the  Church 
of  the  4th  century  rhymes  are  more  frequently 
used.  The  most  ancient  relics  of  Teutonic  and 
Scandinavian  poetry  are  not  in  rhyme,  but  are 
distinguished  by  alliteration.  The  earliest  use 
of  rhyme  in  a  Teutonic  dialect  is  in  Otfried's 
<Evangely,'  written  in  Frankish,  in  the  latter 
part  of  the  9th  century.  The  oldest  forms  of 
rhymed  verse  are  the  couplet  and  the  contin- 
uation of  one  and  the  same  rhyme  through  a 
whole  piece.  The  oldest  poems  of  the  Chinese, 
Indians,  Arabians,  and  of  other  ancient  peoples 
are  rhymed;  »w  are  those  of  the  Irish  and  the 
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Welsh.  In  the  fragments  of  the  earliest  Latin 
poetry  yet  found,  where  the  metre  is  accentual, 
not  quantitative  there  is  a  marked  tendency 
toward  rhymed  endings.  This  tendency  was  lost 
for  a, time  under  the  influence  of  Greek  poetry 
in  which  the  measures  are  quantitative.  Still 
the  partiality  for  rhymes  was  not  lost,  as  is 
proven  by  the  verses  of  Ovid,  and  upon  the 
decline  of  classicism  (see  Romantic)  they  be- 
came common.  An  attempt  at  sustained  rhsTned 
verses  can  be  found  as  far  back  as  the  4th  cen- 
tury, as  evinced  in  the  verses  of  Hilary.  By 
the  end  of  the  Middle  Ages  rhymed  Latin  verse 
had  reached  its  perfection.  (See  Logoedic 
Verse.)  For  a  general  discussion  of  rhyme 
schemes  and  verse-forms  consult  G.  L.  Ray- 
mond's 'Rhythm  and  Harmony  in  Poetry  and 
Music*  (1895) ;  Guest's  'History  of  English 
Rhythms>  (1838)  ;  Parson's  'English  Versifica- 
tion*;  R.  C  Trench's  'Sacred  Latin  Poetry.' 
Rlmner,  Thomas,  the  familiar  name  of  an 
early  Scottish  poet,  whose  real  name  is  supposed 
to  have  been  Thomas  Learmount.  He  flourished 
in  the  latter  part  of  the  13th  century  at  Ercil- 
doune  (modern  Earlston),  Berwick.  To  this 
day  the  name  of  Thomas  the  Rhymer  is  pop- 
ularly known  in  Scotland  as  that  of  a  prophet, 
who  derived  his  powers  from  residence  in  Fairy- 
land ;  and  it  is  only  through  the  discovery  of  the 
manuscript  of  a  metrical  romance  called  'Sir 
Tristram'  (supposed  by  Scott  to  be  his  work, 
though  this  is  still  a  matter  of  dispute)  that 
he  has  acquired  a  better  claim  to  remembrance. 
A  good  edition  of  the  'Tristram'  is  that  of 
M'Neill  (Scottish  Text  Society,  1886).  Con- 
sult also  Murray's  edition  of  the  'Romance  and 
Prophecies  of  Thomas  of  Ercildoune'  (Early 
English  Text  Society,  1875) ;  Scott's  'Min- 
strelsy of  the  Scottish  Border'  (1806);  and 
Child's  'Popular  Ballads'  (Pt.  ii.,  1884). 

Rhynchocephala,  rIn-kd-sSf'a-l?>.  ^  sub- 
order of  very  ancient  prosaurian  "reptiles,  fossil 
chiefly  in  the  Old  World  Triassic,  having  much 
superficial  resemblance  to  lizards,  and  perhaps 
in  the  direct  line  of  ancestry,  by  way  of  Sphcno- 
don  which  still  survives  as  a  key  to  the  group. 
They  were  unarmored,  terrestrial,  lizard-like 
creatures,  varying  in  length  from  a  few  inches 
to  six  or  eight  feet  Important  genera  are 
Rhynchosaurus,  Hyperodapedon;  Homteosaurus, 
found  in  Europe  and  India.  The  most  remark- 
able genus,  however,  is  Sphenodon  (or  Hat- 
teria),  one  species  of  which  is  still  living  in 
New  Zealand.    See  Tuatera. 

Rhy'olite,  a  silicious  porphyritic  rock  re- 
sembling granite  in  chemical  composition.  The 
name  was  first  given  by  Richthofen  to  igneous 
rocks  in  Hungary  distinguished  from  trachyte 
mainly  by  a  more  varied  texture  and  the  pres- 
ence of  quartz.  The  western  Cordilleras  of 
America,  as  well  as  like  regions  elsewhere,  con- 
tain rhyolite  in  vast  areas.  Rocks  of  the  same 
«r  similar  structural  character  are  now  known 
also  under  the  names  of  liparite  and  nevadite. 
The  rocks  which  petrographers  formerly  classed 
among  felsites  are  now  mainly  described  under 
the  name  of  rhyolite,  which  includes  a  much 
greater  number  of  varieties. 

Rhys,  res,  Ernest,  English  author:  b.  Lon- 
don 17  July  1859.  He  was  educated  at  Bishop's 
Stortford  and  Newcastle-on-Tyne  and  in  1877 
became  a  mining  engineer.    In  1885,  however,  he 


turned  his  entire  attention  to  literature  and  in 
1887  made  a  lecturing  tour  in  the  United  States. 
He  was  editor  of  the  Camelot  series  of  re- 
prints and  translations  (65  vols.,  1886-91),  of 
'The  Lyric  Poets'  (12  vols.,  1894-9),  and  other 
publications  and  has  written :  'The  Great  Cock- 
ney Tragedy'  (1891);  'Welsh  Ballads  and 
other  Poems'  (1898)  ;  'Frederick  Lord  Leigh- 
ton'  (1898);  'The  Whistling  Maid'  (1900); 
'Celtic  Lore'  (1901);  'Ogam-inscribed  Stones 
Preserved  in  Dublin'    (1902) ;  etc. 

Rhys,  John,  Welsh  Celtic  scholar:  b.  Pon- 
terwyd,  Cardiganshire,  21  June  1840.  He  was 
educated  at  Bangor  Normal  College  for  the 
teaching  profession ;  kept  a  school  in  Anglesey 
till  1865,  and  in  1869  was  graduated  from  Ox- 
ford. Continuing  his  studies  at  the  Sorbonne 
and  College  de  France  in  Paris,  Heidelberg, 
Leipsic,  and  Gottingen,  in  1871  he  was  appointed 
inspector  of  schools  for  Flint  and  Denbigh,  and 
in  1877  professor  of  Celtic  in  Oxford  University, 
becoming  in  the  same  year  an  honorary  fellow 
of  Jesus  College,  of  which  he  has  been  prin- 
cipal since  1895.  He  was  already  known  as  a 
Celtic  scholar  before  the  publication,  in  1877, 
of  his  'Lectures  on  Welsh  Philology'  gave  him 
a  high  reputation  in  this  department  of  scholar- 
ship. Later  works  are:  'Celtic  Britain'  (1882)  ; 
'Origin  and  Growth  of  Religion  as  illustrated 
by  Celtic  Heathendom'  (1887)  ;  'Studies  in  the 
Arthurian  Legend'  (1891);  'The  Early  Eth- 
nology of  the  British  Isles'  (1891);  'Inscrip- 
tions and  Languages  of  the  Northern  Picts' 
(1892)  ;  'Celts  and  Pre-Celts;  The  Welsh  Peo- 
ple' (1900),  in  collaboration  with  J.  B.  Jones; 
and  'Celtic  Folk-lore'  (1901).  He  has  also 
edited  various  Welsh  texts  in  conjunction  with 
J.  G.  Evans. 

Rhythm,  rifhm,  in  metrics,  the  measure  of 
time  or  movement  by  means  of  a  numerical 
proportion  or  harmony.  In  prose  literature  it 
follows  no  regular  law,  but  consists  in  an  ar- 
rangement of  words  in  an  expressive  succes- 
sion. This  arrangement  may  at  times  approach 
the  regularity  observed  in  rhythm  in  verse;  and 
the  term  prose-poetry  has  been  applied  to  the 
prose  in  which  such  regularity  is  strongly 
marked.  In  poetry,  rhythm  is  reduced  to  law, 
and  consists  in  a  regular  succession  of  arses 
and  theses  (long  and  short;  accented  and  un- 
accented syllables).  This  results  in  a  precise 
cadence,  or  variety  of  cadences;  modified,  of 
course,  by  the  pauses  necessary  to  rhetoric.  See 
Phrase, 

Rhyti'na.    See  Sea-cow. 

Rial],  ri'al.  Sir  Phineas,  British  military 
officer:  b.  County  Tipperary,  Ireland,  15  Dec. 
1775;  d.  Paris,  France,  10  Nov.  18^0.  He  en- 
tered the  British  army  as  ensign  in  1794  and 
became  major  in  the  same  year.  In  1804  he 
was  attached  to  the  isth  Foot,  and  in  iSc^io 
commanded  a  brigade  in  the  West  Indies.  He 
was  promoted  major-general  in  1813  and 
ordered  to  Canada  to  participate  in  the  war 
aeainst  the  United  States.  He  served  on  the 
Niagara  frontier  and  was  chief  in  command  in 
the  campaign  against  General  Jacob  Broun  in 
the  following  summer.  He  was  defeated  at 
Chippewa  and  at  Lundy's  Lane,  being  severely 
wounded  and  taken  prisoner  in  the  latter  en- 
gagement. He  was  appointed  governor  of 
(jrenada  in  1816,  was  knighted  in  1833,  and  in 
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1841  received  full  rank  as  general.  Consult: 
Morgan,  'Sketches  of  Celebrated  Canadians  and 
Persons  Connected  with  Canadian  History' 
(1862). 

Rialto,  re-al'to,  (1)  the  principal  bridge 
of  Venice  (q.v.),  the  only  one  spanning  the 
Grand  Canal.  It  consists  of  a  single  arch  90 
feet  in  span  and  24  feet  high,  and  was  built 
of  marble  at  a  cost  of  over  $500,000.  in  1590. 
Two  ranges  of  shops  divide  the  bridge  road 
into  three  narrow  parallel  streets.  Shakespeare 
mentions  the  bridge  and  contiguous  promenades 
as  a  rendezvous  in  *The  Merchant  of  Venice,' 
and  the  term  has  become  synonymous  with  the 
meeting  places  of  the  theatrical  profession  in 
most  populous  centres.  (2)  The  Rialto  in  New 
York  was  first  applied  to  the  section  on  14th 
Street,  between  Broadway  and  Fourth  Avenue; 
but  has  now  extended  to  the  west  portion  of 
Broadway,  between  23d  and  32d  Streets. 

Riazan,  or  Ryazan,  Russia,  (i)  city,  capi- 
tal of  the  government  of  Riazan ;  on  the  Tru- 
besh,  a  branch  of  the  Oka.  It  is  in  an  agri- 
cultural region ;  in  which  the  chief  product 
exported  is  rye.  The  chief  manufactures  of  the 
city  are  woolen  and  linen  goods,  leather  and 
needles.  Nearby  is  the  village  of  Grishina,  in 
which  are  large  cutlery  works.  Pop.  about 
48,000.  (2)  The  government  of  Riazan  has  an 
area  of  16,254  square  miles.  It  is  drained  by 
the  Oka  and  its  tributaries.  The  chief  manu- 
factures are  cotton,  linen,  and  woolen  goods,  and 
leather.  Rye  is  the  principal  grain  exported. 
Pop.  about  1,900,000. 

Rib.  The  ribs  are  a  series  of  flattened,  nar- 
row bones  which  together  with  the  sternum  in 
front  and  the  vertebral  column  behind  form  the 
bony  cage  which  encloses  the  thoracic  organs 
and  supports  the  muscular  structures  surround- 
ing the  chest  cavity.  In  man  there  are  12  pairs 
of  ribs,  of  which  the  first  seven  articulate  di- 
rectly with  the  sternum  by  means  of  their  costal 
cartilages  and  are  called  the  true  ribs.  The 
cartilages  of  the  eighth,  ninth,  and  tenth  ribs 
join  the  cartilage  of  the  seventh  rib  and  are, 
therefore,  termed  false  ribs,  while  the  eleventh 
and  twelfth  ribs  are  free  at  their  anterior  ex- 
tremities and  are  spoken  of  as  the  Hooting  ribs. 
The  seventh  rib  is  the  longest  of  the  series,  the 
others  decreasing  progressively  in  size  to  the 
first  and  to  the  twelfth.  The  seventh  is  con- 
sidered the  most  representative  rib,  and  is  de- 
scribed as  having  an  anterior  or  sternal  extrem- 
ity, a  shaft,  and  a  posterior  or  vertebral  ex- 
tremity. The  sternal  end  is  hollowed  slightly 
to  receive  the  cartilaginous  prolongation  by 
which  it  is  connected  with  the  sternum.  The 
shaft  is  flattened  and  has  an  external  and  an 
internal  surface.  Its  lower  edge  is  slightly 
grooved  to  shelter  the  intercostal  vessels  and 
nerve  which  run  parallel  and  close  to  it.  The 
head  presents  two  facets  which  articulate  with 
the  bodies  of  two  adjoining  dorsal  vertebrie, 
and  the  neck  is  the  short  portion  between  the 
head  and  the  beginning  of  the  shaft.  At  the 
junction  of  the  neck  with  the  shaft  there  is  a 
small  swelling  called  the  tubercle  which  has  an 
articular  facet  for  contact  with  the  transverse 
process  of  the  lower  of  the  two  vertebne  with 
which  the  head  articulates,  and  a  roughened 
area  for'  the  attachment  of  a  ligament.  The 
rib  presents  two  curvatures,  one  around  a  ver- 


tical axis,  and  the  other  about  a  horizontal  axL, 
the  effect  of  which  is  that  the  bone  cannot  W 
bid  on  a  plane  surface  in  such  a  way  that  both 
ends  and  the  shaft  between  shall  be  in  contact 
with  it.  The  point  at  which  the  curvature  is 
most  acute  is  called  the  angle  of  the  rib.  Most 
of  the  ribs  are  so  placed  in  the  body  that  their 
sternal  extremities  are  much  lower  than  their 
points  of  attachment  to  the  vertebral  column, 
and  through  this  arrangement  as  well  as  their 
peculiar  curvature,  when  they  are  raised  in  in- 
spiration the  capacity  of  the  thorax  is  increased 
both  in  its  anteroposterior  and  lateral  diameters. 
In  some  diseases,  notably  rickets  (q.v.)  and 
emphysema  (q.v.)  which  are  characterized  by 
changes  in  the  shape  of  the  chest,  the  ribs  un- 
dergo alteration  in  curvature.  In  children  hav- 
ing rickets  the  anterior  portion  of  the  ribs  sinks 
in  so  that  the  sternum  becomes  more  prominent 
and  the  ends  of  the  ribs  may  be  enlarged  and 
beaded,  forming  what  is  called  the  "rachitic 
rosary.*  If,  in  addition  to  rachitis  there  is 
present  some  respiratory  obstruction  from  such 
causes  as  adenoids,  nasal  catarrh,  etc.,  the 
"pigeon"  or  "keel"  breast  may  result.  In  this 
the  lateral  compression  is  carried  to  a  more 
extreme  degree  and  the  cross-section  of  the 
chest  approaches  the  triangular  shape  with  tlie 
apex  forward.  A  funnel-shaped  depression  over 
the  lower  point  of  the  sternum  is  sometimes 
caused  by  rickets,  but  may  be  congenital  or  due 
to  the  habitual  pressure  of  a  work  bench  or 
tools,  as  in  cobblers,  for  example.  In  the 
emphysematous  chest  the  ribs  are  thick  and  run 
more  nearly  horizontal  so  that  an  increase  in 
the  anteroposterior  direction  and  outward  bulg- 
ing of  the  middle  portion  are  caused,  giving  rise 
to  the  so-called  barrel-shaped  chest.  The  flat 
chest  is  the  opposite  of  this,  as  its  name  implies, 
and  has  a  short  anteroposterior  diameter."  It  is 
often  associated  with  a  tendency  to  pulmonary 
tuberculosis.  Very  rarely  the  ribs  are  more 
or  less  numerous  than  normal,  but  a  not  un- 
usual deformity  is  the  nonattachment  of  the 
anterior  end  of  the  tenth  rib,  so  that  it,  too,  is 
a  floating  rib.  This  abnormality  is  by  some 
authorities  considered  as  an  indication  of  a  ten- 
dency to  neurasthenia.  Fractures  of  the  ribs 
are  not  infrequent  injuries.  Owing  to  the  more 
sheltered  position  of  the  upper  and  the  greater 
mobility  of  the  lower  members  of  the  series  it 
is  most  often  the  fourth  to  the  eighth  ribs  that 
are  fractured.  Unless  there  is  some  complica- 
tion, such  as  internal  injury,  the  outlook  is  usu- 
ally good.  The  treatment  consists  chiefly  in 
immobilizing  the  side  of  the  chest  affected  by 
adhesive  plaster  strapping.  In  treating  collec- 
tions of  purulent  fluid  in  the  pleural  cavity,  it 
is  often  necessary  for  the  surgeon  to  resect  por- 
tions of  one  or  more  ribs  in  order  to  secure  free 
drainage.  See  Anatomy,  Osteology,  Thorax. 
Ribalta,  (i)  Francisco  de,  Spanish  painter: 
b.  in  Castellon  de  la  Plana,  Valencia,  about  1550; 
d.  Madrid  12  Jan.  1628.  Of  the  Spanish  school 
of  painting,  he  studied  first  in  Valencia,  and 
afterward  in  Italy,  where  he  came  under  the 
influence  of  Raphael.  Piombo,  and  the  Carracci. 
Returning  to  Spain  he  was  received  with  honor, 
and  engaged  to  paint  pictures  for  many  churches 
and  convents  in  Valencia.  His  work  is  remark- 
able for  grandeur  of  conception,  good  taste  in 
composition,  freedom  of  drawing,  and  correct 
anatomical  design,  but  like  other  Spanish  paint- 
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ers  he  was  an  extremist,  depicting  alternately 
agony  and  ecstacy.  Among  his  best  pupils  were 
his  son  Juan  (q.v.),  Ribera  (q.v.),  known  as 
Lo  Spagnoletto,  and  Gregorio  Castenada.  Of 
his  paintings  perhaps  the  best  are :  '  Dead  Christ 
and  Angels,'  "Saint  Francis,*  "Blessed  Soul,* 
and  <Ix)st  Soul,'  in  the  Madrid  Museum;  <Saint 
Francis  Embracing  Christ,'  'Saint  Peter,'  'Con- 
ception,' and  ""Saint  John  Baptist,'  in  the 
Valencia  Museum;  'Virgin  and  Saint  John  Re- 
turning from  the  Sepulchre,'  at  Munich;  and 
'Saint  Joachim  and  Saint  Anne,'  'Christ  on  the 
Cross,'  and  'Magdalen  at  Sepulchre,'  at  Saint 
Petersburg.  He  also  painted  portraits  of  many 
prominent  Valencians.  (2)  Juan  de,  his  son, 
flourished  about  1597-1628.  He  painted  so 
nearly  in  his  father's  style  that  their  works  are 
often  confounded.  When  18  he  painted  the 
admirable  'Crucifixion'  in  the  Valencia  Mu- 
seum. Among  his  works  are :  '  Saints  John 
and  Matthew,'  'Saints  Mark  and  Luke,'  and 
<A  Singer,'  in  the  Madrid  Museum;  'Pope 
Gregory  the  Great  Celebrating  Mass,'  in  the 
Dresden  Museum ;  ' Jephtha's  Sacrifice,'  and  the 
'Martyrdom  of  Saint  Catherine.' 

Ribault,  re-bo,  or  Ribaut,  Jean,  French 
soldier  and  colonist  in  the  New  World:  b. 
Dieppe  about  1520;  d.  Florida  1565.  A  Hu- 
guenot, he  was  sent  by  Admiral  Coligny  to 
establish  a  colony  of  French  Protestants  in 
North  America.  He  went  out  in  1562  with  an 
advance  party,  with  which  he  built  a  fortress  at 
Port  Royal  in  the  present  South  Carolina.  A 
garrison  of  30,  left  by  him  in  charge,  finally 
mutinied,  and,  having  slain  their  leader,  set  out 
in  a  crazy  vessel  for  France.  Half-famished, 
they  were  carried  by  an  English  cruiser  to 
London.  Ribault  was  made  governor  of  a  pro- 
posed colony  in  Florida  in  1564,  and  sent  out 
Rene  de  Laudonniere,  who  built  Fort  Caroline 
near  the  mouth  of  the  St.  John's.  In  May  1565 
Ribault  himself  with  seven  vessels  and  a  force 
of  300  set  sail  for  the  colony,  where  he  arrived 
28  August.  A  Spanish  expedition  under  Pedro 
Menendez  de  Aviles,  had,  shortly  after  Ribault's 
arrival,  begun  work  on  intrenchments  on  the 
site  of  St.  Augustine,  and  Ribault  determined 
on  an  attack  before  the  fortifications  had  been 
completed.  His  ships,  however,  were  wrecked 
in  a  hurricane,  and  Menendez,  marching  over- 
land, captured  Fort  Caroline  and  butchered 
almost  all  whom  he  found  there.  Ribault,  with 
most  of  his  force,  was  saved,  endeavored  to 
return,  but  was  intercepted  by  Menendez,  and 
with  a  portion  of  his  followers  were  mur- 
dered. This  ended  the  Huguenot  colony  in 
Florida.  Consult:  Gaffard,  'La  Floride  fran- 
<;aise'  (1875);  Parkman,  'Pioneers  of  France 
in  the  New  World'  (1885). 

Ribbeck  Johann  Karl  Otto,  German  philolo- 
gist: b.  at  Erfurt,  23  July  1827;  d.  1898.  In 
early  life  he  went  to  Berlin,  where  he  studied 
under  Lachmann,  Bopp,  and  Bockh,  and  from 
there  to  Bonn  where  he  was  a  close  student  of 
the  methods  of  .Welcker  and  Ritschi.  Having 
received  his  degree  in  Berlin  and  traveled  for 
a  year  through  Italy,  in  1853.  he  returned  to 
Berlin,  where  he  entered  Bockh's  school.  He 
then  became  a  teacher,  being  called  successively 
to  Elberfeld,  Bern,  Kiel,  Keidelberg,  and  finally, 
in  1877,  to  Leipzig,  there  becoming  the  successor 
of  his  former  master,  Ritschi.     Ribbeck's  works 


are  mostly  confined  to  criticisms  of  Latin  poetry 
and  to  classical  character  sketches  and  display 
a  profound  knowledge  of  the  classics  combined 
with  a  brilliant  style  of  essay.  Among  them  are : 
'Vergelii  Opera,'  with  prolegomena  and  critical 
notes(s  vols.,  1859-69) ;  'Tragicorum  Latinorum 
reliejuise'  (1862);  'Cornicorum  Latinorum  rc- 
liquise*  (1855);  'Der  echte  und  unechte  Juvenal' 
(1865)  ;  'Horace's  Epistles'  (1869) ;  <Zur  Lehrc 
von  den  Latein  Partiketn'  (i860);  'Die 
romischc  Tragodie  im  Zeitalter  der  Republick' 
(187s);  Plautus's  'Miles  Gloriosus'  (1881); 
the  biography  of  Friedrich  Ritschi  (2  vols., 
1879-81);  'Geschichte  der  rcimischen  Dichtung' 
(3  vols.,  1889-92;  2d  ed.,  1897- 1900 ) ;  and  the 
classical  character  sketches  (which  appeared  in 
the  Rheinische  Museum,  of  which  he  became 
editor  in  1876)  'Alazon'  (1882),  'Kolax' 
(1885),  and  'Agrockos'  (1885). 

Ribbed  Vaulting;.  See  Gothic  Architec- 
ture; Vault. 

Ribbon,  a  narrow  web,  generally  of  silk, 
used  for  tying  and  ornamental  purposes.  Rib- 
bon-weaving is  a  special  branch  of  the  textile 
industries.  In  modern  looms  as  many  as  40 
ribbons  are  simultaneously  woven  in  one  ma- 
chine. Mixed  fabrics  of  silk  and  cotton  are  now 
largely  employed.  See  Silk  and  Silk  I.vdustry. 

Ribbon-fish.    See  Deep-sea  Life. 

Ribbon-snake,  a  garter  snake  (q.v.)  ol 
slender  form  and  conspicuous  stripes. 

Rib'bonism,  in  Irish  history,  the  name 
given  a  group  of  secret  associations  among  the 
lower  classes  in  Ireland  throughout  the  half 
century  extending  from  1820-70,  at  its  greatest 
height  from  about  1835  to  1855.  Its  origin 
and  organization  are  alike  wrapped  in  obscurity, 
but  it  appears  in  the  beginning  at  least  to  have 
been  political  in  its  aims,  and  it  seems  probable 
that  It  grew  out  of  the  northern  Defenders 
who  banded  themselves  to  oppose  the  Grange 
organization.  Earlier  associations  with  some- 
what similar  aims  were  the  Whiteboys  and  t!ie 
Threshers,  and  in  particular  corners  of  the 
island,  the  Carders,  Shanavests,  and  Caravats. 
Though  everywhere  condemned  by  the  Roman 
Catholic  clergy,  Ribbonism  included  none  but 
Roman  Catholics  within  its  numbers,  and  it 
maintained  its  influence  by  a  system  of  oaths 
and  secret  signs  and  passwords.  One  striking 
feature  of  Ribbonism,  as  distinguished  from 
most  Irish  patriotic  associations,  was  the  fact 
that  its  adherents  belonged  exclusively  to  the 
very  lowest  and  most  ignorant  classes,  the  hum- 
bler peasantry,  farm  servants,  laborers,  and 
petty  shopkeepers,  hardly  even  the  smallest 
farmers  or  their  sons  apparently  belonging  to  it 
in  any  part  of  Ireland.  So  far  as  there  was  any 
unity  in  its  aims,  it  aimed  at  making  itself  a 
public  conscience  on  all  agrarian  questions ;  but, 
the  Ribbonism  of  one  period  and  of  one  district 
was  not  the  Ribbonism  of  another.  In  Ulster 
it  professed  to  be  a  defensive  or  retaliatory 
league  against  Orangeism.  In  Munster  it  was 
at  first  a  combination  against  tithe-proctors.  In 
Connaught  it  was  an  organization  against  rack- 
renting  and  evictions.  In  Leinster  it  often  was 
mere  trade  unionism.  The  name  originated  in  a 
badge  worn  by  the  members. 

Ribeiro,  re-ba'roo,  Bemardim,  Portuguese 
poet:  b.  Torrao,  Alemtejo,  about  i486;  d.  aboi:t 
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1550.  He  appears  to  have  been  a  gentleman  of 
the  chamber  at  the  Portuguese  court  and  to  have 
been  involved  in  an  unhappy  love  affair  with 
Donna  Joana  de  Vilhena,  a  relative  of  the  king. 
He  was  one  of  the  first  to  introduce  in  Portu- 
guese literature  the  Italian  pastoral  style  which 
has  since  prevailed  in  Portugal.  Of  his  writings 
there  are  still  extant  five  idylls  and  several 
lyrics  beside  his  best  known  work,  the  pastoral 
romance  'Menina  e  Moga*  (iS54).  Editions 
of  the  <Obras  de  Bernardim  Ribeiro'  were  pub- 
lished in  164s,  1785,  and  1852,  and  in  1891  an 
excellent  edition  of  'Menina  e  Mo?a'  with  a 
'Prefacio>  was  edited  by  Dom  Jose  Pessanha. 

Ribeiro-Ferreira,  far-ra'e-ra,  Thomaz  An- 
tonio, Portuguese  poet:  b.  Parada  de  Gonta, 
Portugal,  I  July  1831 ;  d.  1901.  He  was  edu- 
cated for  the  bar  at  Coimbra  and  in  1870  was 
appointed  secretary-general  of  the  Portuguese 
colonies.  In  1878  was  appointed  colonial  secre- 
tary, minister  of  the  interior  ir.  1881,  and  in 
1885  and  in  1890  was  minister  of  public  works. 
He  was  minister  to  Brazil  in  1895-6.  As  a  poet 
he  attained  high  rank,  his  work  exhibiting 
much  grace  and  a  fervid  patriotism.  His  works 
include:  'Sons  que  passam>  (1854)  ;  <Vesperas' 
(1858) ;  'Don  Jaime'  (1861)  ;  'Delfino  do  Mal> 
(1868);  'Dissonancias'   (1890) ;  etc. 

Ribera,     re-ba'ra,    Josi     or    Jutepe     de 

(known  as  "L6  Spacnoletto"),  Spanish  painter: 
b.  Jativa,  kingdom  of  Valencia,  12  Jan.  1588; 
d.  Naples  1656.  Although  early  entered  at  the 
University  of  Valencia,  he  preferred  the  studio 
of  Francisco  de  Ribalta  (q.v.)  to  the  schools 
of  book-learning.  He  eventually  left  Valencia 
for  Naples,  and  thence  took  up  his  residence  at 
Rome,  where  he  was.  given  the  name  of  Lo 
Spagnoletto,  "the  Little  Spaniard."  Here  he 
studied  the  works  of  Raphael  and  the  Caracci. 
He  also  visited  Parma  and  Modena  and  copied 
the  paintings  of  Correggio.  It  is,  however,  very 
evident  that  while  he  was  at  Naples  Cavaraggio 
exercised  a  preponderating  influence  over  his 
style,  and,  though  a  Spaniard,  he  must  be  ranked 
as  one  of  the  most  pronounced  representatives  of 
the  Naturalistic  School  of  Naples.  Pedro  de 
Madrazo  calls  him  "a  most  excellent  painter,  who 
finds  his  place  among  the  greatest  Italian  mas- 
ters.", Both  in  coloring,  chiaroscuro  and  ana- 
tomical knowledge  he  excels  many  of  the  Nea- 
politan school;  but  he  generally  chose  gloomy, 
austere  or  revolting  subjects  for  his  powerful 
brush,  and  these  he  treated  with  a  wild  and 
extravagant  •  fancy  which  deepened  the  horror 
each  incident  inspired,  such  are  his  'Prometheus 
Chained  to  the  Rock' ;  'The  Torment  of 
Sisyphus' ;  'The  Flaying  of  Saint  Bartholo- 
mew';  'Saint  Sebastian  Transfixed  with  Ar- 
rows' (all  in  the  Prado  Museum,  Madrid) ; 
'The  Martyrdom  of  Saint  Lawrente*  (Dresden 
Gallery).  His  ^etchings,  of  which  he  has  left  26, 
are  mostly  figure  pictures  of  great  spirit  and 
power.  He  had  a  great  number  of  pupils  and 
imitators,  among  whom  were  Salvator  Rosa 
and  Lucio  Giordano.  Consult:  'Diccionario  his- 
torico  de  las  bellas  artes'  (1800)  ;  and  'Diccion- 
ario Enciclopedico  Hispano- Americano'   (1895), 

Ribot,    re-bo,    Alexandre    Felix    Joseph, 

French  statesman :  b.  Saint  Omer  7  Feb.  1842. 
He  was  educated  at  the  Lycee  of  St.  Omer  and 
studied  law  in  Paris  where  he  was  admitted  to 
tlie  bar  in  1863.    He  entered  public  official  life  in 


1870  and  in  1878  entered  the  (Chamber  of  Depu- 
ties for  Boulogne-sur-Mer.  He  was  minister 
of  foreign  affairs  in  the  cabinet  of  de  Freycinet, 
1890-3,  assisting  in  forming  the  alliance  between 
France  and  Russia,  concluded  during  that  period. 
In  January  1893  be  was  made  president  of  the 
cabinet  and  held  this  office  during  the  investiga- 
tions of  the  Panama  scandals;  also  again  in 
1895  after  the  election  of  Faureas  president. 
He  was  superseded  by  Bourgeois  in  October  of 
that  year.  His  most  important  speeches  have 
been  on  finance,  foteign  affairs,  and  freedom  of 
education.  In  the  latter  cause  he  took  a  posi- 
tion opposing  the  recent  persecution  of  the 
religious  orders  and  published  in.  1900  a  work 
entitled  'Reforme  de  I'Enseignement  secondaire' 
embodying  his  observations  as  chairman  of  tlie 
committee  appointed  to  make  inquiry  into  the 
state  of  secondary  education.  He  has  also  pub- 
lished 'Biographic  de  Lord  Erskine*  (1866); 
and  <Acte  du  5  Aoiit  1873  POur  I'Establissement 
d'une  Cour  supreme  de  Justice  en  Angleterre* 
(1874). 

Ribot,  Augustin  Th£oduIe,  French  painter: 
b.  Breteuil  (Eure)  8  Aug.  1823;  d.  Colombes  11 
Sept.  1891.  His  only  schooling  in  art  was  ob- 
tained by  copying  pictures  in  the  Louvre.  His 
early  works  were  household  and  kitchen  scenes; 
'Cooks' ;  'The  Dinner  Hour' ;  'Interior  of  the 
Kitchen';  'The  Merry  Cook,*  and  'Poultry.' 
After  1865  he  painted  religious  subjects;  but 
chose  to  interpret  them  by  selecting  scenes  of 
modem  life  which  he  gave  with  a  startling 
realism,  'Jesus  in  the  Temple* ;  'Saint  Sebas- 
tian* and  'The  Good  Samaritan,*  now  in  the 
Luxembourg  gallery  are  examples  in  this  vein. 
In  his  early  days_  he  was  forced  to  practise  his 
art  during  the  night  hours,  and  this  no  doubt 
confirmed  his  predilection  for  concentrated  light 
and  strong  shadows.  In  this  he  is  allied  to 
masters  of  the  Dutch  school,  while  in  the  frank 
realism  of  his  methods  he  is  classed  with  Velas- 
quez and  Ribera.  In  later  life  he  painted  his- 
torical and  genre  subjects  in  addition  to  his 
earlier  field  of  subjects. 

Ribot,  Th£odale  Armand,  French  psychol- 
ogist: b.  Guingamp  18  Dec.  1839.  He  was  edu- 
cated at  the  Lycee  de  St.  Brieure  and  the  Ecole 
Normal  Superieure,  where  he  was  graduated 
in  1866.  He  held  the  chair  of  philosophy  at  the 
lycee  of  Vesoul  and  at  Laval,  1866-71,  when  he 
went  to  Paris  and  devoted  himself  exclusively 
to  researches  in-  experimental  psychology  in 
histological  and  physiological  laboratories  and  in 
the  insane  hospitals.  In  1876  he  founded  the 
'Revue  Philosophique,*  and  in  1885  began  his 
courses  at  the  Sorbonne.  Since  1888  he  has  been 
professor  of  experimental  and  comparative 
psychology  in  the  College  of  France.  In  his 
first  work,  'La  Psychologic  anglaise  con- 
temporaine*  (1870),  he  initiated  a  new  school 
of  psychological  research  in  France.  The  metho<J 
employed  in  this  work  he  has  consistently  fol- 
lowed in  succeeding  ones.  Ignoring  all  non- 
material^  elements  in  mental  life,  he  seeks  bis 
results  in  the  observation  and  measurement  of 
nervous  phenomena  in  the  individual ;  and  the 
comparison  of  observed  psychological  phenomena 
in  races,  in  infants  and  in  animals.  His  other 
works  are  'Psycholope  allemande  contem. 
poraine*  (1879)  ;  'Les  Maladies  de  la  Memoire* 
(1881);  'Les  Maladies  de  la  Volonte*  (1883); 
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*Les  Maladies  de  la  Personnalite'  (1885)  ;  'La 
Psychologic  de  I'Attention'  (1889) ;  <L'Here- 
dite  psychologique^  (1893) ;  'Psychologic  des 
Sentiments*  (1896) ;  'L'Evolution  des  Idees 
Senerales*    (1897). 

Ribs.     See  Anatomy;  Osteology;  Thorax. 

Ricardo,  ri-kar'do,  David,  English  political 
economist:  b.  London  19  April  1772;  d.  Gat- 
tombe  Park,  Gloucestershire  11  Sept.  1823.  His 
father  was  a  prosperous  Jew,  born  in  Holland, 
but  settled  in  England  since  bis  youth,  and  a 
member  of  the  stock  exchange.  The  son  was 
educated  in  England  and  later  in  Holland,  but 
had  no  university  training  and  entered  his 
father^s  business  at  14.  He  married  early  and 
conformed  to  the  Christian  religion,  whereupon 
an  alienation  with  his  father  necessitated  his 
taking  up  business  on  his  own  account.  In  this 
he  was  immediately  successful  and  made  a 
fortune  on  the  stock  exchange,  at  the  same  time 
preserving  an  honorable  reputation.  In  1799  he 
became  interested  in  Adam  Smith's  'Wealth  of 
Nations'  and  turned  his  attention  to  the  scien- 
tific treatment  of  questions  connected  with  bank- 
ing and  finance.  His  first  contributions  to  the 
subject  appeared  as  letters  in  the  Morning 
Chronicle  in  1809  and  later  appeared  in  a 
pamphlet  entitled  'The  High  Price  of  Bullion 
a  Proof  of  the  Depreciation  of  Bank-notes.' 
The  report  of  the  bullion  committee  in  1810 
coincided  with  the  principles  of  Ricardo  in  its 
attributing,  the  depreciation  of  the  currency  to 
excessive  issues  of  the  Bank  of  England  and 
in  recommending  a  resumption  of  cash  pay- 
ments. In  1816  Ricardo  proposed  a  scheme  for 
making  bank-notes  exchangeable  for  standard 
bars  of  gold  bullion  instead  of  coined  gold.  The 
scheme  was  adopted  in  1819,  but  had  to  be  aban- 
doned on  account  of  the  temptation  to  forgery. 
In  1817  appeared  his  principal  work,  'On  the 
Principles  of  Political  Economy  and  Taxation.' 
This  work  instead  of  being  a  historical  or 
philosophical  treatment  of  the  general  theme  is 
rather  a  specialized  examination  of  such  factors 
as  value,  rent,  wages,  etc.,  and  his  contributions 
to  these  subjects,  while  not  absolutely  original, 
yet  were  for  the  first  time  stated  with  fulness 
and  authority.  His  writings  have  had  a  pro- 
found influence  upon  modern  doctrines,  though 
his  views  are  not  now  fully  accepted.  James 
Mill  and  J.  R.  McCullock  were  his  disciples. 
He  retired  from  business  in  1814,  and  in  1819 
entered  Parliament  for  the  Irish  borough  of 
Portarlington.  He  held  the  seat  until  his  death 
and  contributed  to  important  discussions  of 
financial  questions.  Gjnsult  'Life'  by  McCul- 
lock (1846). 

Ricasoli,  r€-ka's6-l€.  Baron  Bettino,  Ital- 
ian statesman:  b.  Florence  9  March  1809;  d. 
near  Siena  23  Oct.  1880.  He  first  entered  public 
life  in  1847  when  he  submitted  to  the  Grand 
Duke  Leopold  of  Tuscany,  plans  of  governmental 
reform  which  the  latter  saw  himself  forced  to 
adopt.  Ricasoli  became  mayor  of  Florence 
in  1847  and  in  the  following  year  was  elected  to 
the  Tuscan  parliament,  and  helped  to  bring 
about  the  recall  of  the  grand  duke.  After  the 
battle  of  Novara  (1849)  and  the  restoration 
of  Austrian  influence  he  retired  to  private  life 
and  devoted  himself  mainly  to  the  scientific 
study  and  practice  of  agriculture.  When  the 
revolutionary  movement  of  1859  compelled  the 


grand  duke  to  flee,  Ricasoli  became  minister  of 
the  interior  and  in  August  of  the  same  year, 
dictator.  He  resolutely  opposed  all  attempts  at 
a  restoration  of  the- grand-ducal  government  and 
labored  for  the  annexation  of  Tuscany  to  Sar- 
dinia, which  was  accomplished  in  March  i860. 
He  was  made,  thereupon,  governor  of  Tuscany 
and  was  a  member  of  the  first  Italian  parliament 
which  assembled  in  i86i.  In  June  he  suc- 
ceeded Cavour  as  head  of  the  ministry  and 
sought  to  carry  out  his  predecessor's  policy,  but 
he  could  make  no  head  against  the  opposition 
and  in  March  1862,  made  way  for  the  ministry 
of  Rattazzi  (q.v.).  He  assumed  office  once 
more  in  the  early  part  of  i866,  conducted  public 
affairs  with  ability  during  the  war  against  Aus- 
tria, but  met  with  no  success  in  his  internal 
policy  of  decentralization  and  financial  reform 
because  of  his  inability  to  rally  a  parliamentary 
majority  to  his  support.  He  resigned  in  April 
1867,  to  be  followed  by  Rattazzi,  but  remained 
a  member  of  the  chamber  of  deputies  till  his 
death,  though  taking  no  very  active  part  in 
affairs.  His  'Letters  and  Papers'  were  pub- 
lished by  Tabarrini  and  Gotti  at  Florence  in  10 
volumes  (1886-1894). 

Ricciardelli,  rSt-char-delle,  Daniele.     See 

VOLTERRA,  DaNIEIE  DA. 

Riccio,  ret'cho,  or  Rizzio,  ret's6-6,  David, 
Italian  secretary  to  Mary  Queen  of  Scots:  b. 
Pancalieri  about  1533;  d.  Edinburgh,  Scotland, 
9  March  1566.  He  was  educated  as  a  musician, 
and  in  1561  went  to  Scotland  in  the  train  of  the 
Marquis  of  Moretto,  ambassador  of  the  duke  of 
Savoy.  At  first  a  singer  in  Queen  Mary's  pri- 
vate chapel,  in  1564  succeeded  Raulet  as  the 
queen's  secretary.  The  causes  of  his  elevation 
have  been  variously  explained.  Coincident  with 
the  event  was  Mary's  determination  to  act  in 
matters  of  state  independently  of  the  Scottish 
nobles  or  even  of  her  uncle  of  Lorraine,  and 
the  supposition  is  natural  that  in  Riccio  Mary 
found  a  safer  confidant  than  in  her  former 
French  secretary.  After  the  queen's  marriage 
to  Darnley  in  July  1565,  Riccio  rose  even  higher 
in  the  favor  of  Mary,  and  it  was  Mary's  avowed 
intention  to  make  him  her  prime  minister.  His 
intimacy  with  the  queen  aroused  the  jealousy 
of  Darnley  and  his  haughty  behavior  made 
enemies  of  the  nobles.  The  conspiracy  formed 
to  remove  the  objectionable  secretary  was  pre- 
cipitated into  action  by  Mary's  refusal  to  pardon 
Moray  and  other  exiles  in  England.  Its  leaders 
were  the  relatives  of  Darnley,  Lord  Maitland 
who  had  fallen  from  power,  and  leading  Prot- 
estants including  probably  John  Knox;  with 
the  English  government  standing  as  a  neutral 
abettor.  Riccio  was  dragged  from  the  queen's 
supper-chamber  in  Holyrood  palace  and  des- 
patched with  at  least  56  wounds. 

Rice,  Alice  Hegan,  American  humorous 
writer:  b.  Shelbyville,  Ky.,  11  Jan.  1870.  She 
was  educated  at  Hampton  College,  Louisville, 
Ky.,  and  was  married  to  C.  Y.  Rice,  of  Louis- 
ville, in  1902.  Her  first  book,  'Mrs.  Wiggs 
of  the  Cabbage  Patch'  (1901),  attained  ex- 
traordinary popularity,  and  was  followed  by 
'Lovey  Mary'  (1903);  < Sandy'  (1904) • 

Rice,  Allen  "Thomdike,  American  editor: 
b.  Boston.  Mass.,  18  June  1853;  d.  New  York 
16  May  1889.  He  was  graduated  from  Oxford 
in  187s  and  in  1876  purchased  the  'North  Amer- 
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ican  Review'  of  which  he  became  editor.  He 
was  one  of  the  promoters  of  the  Chamay  ex- 
pedition which  in  1879  investigated  the  ruins 
of  primitive  civilization  in  Central  America  and 
Mexico.  He  was  actively  interested  in  politics, 
an  earnest  advocate  of  a  more  efficient  copy- 
right law,  and  was  chiefly  instrumental  in 
securing  the  introduction  of  the  Australian  bal- 
lot system  into  the  United  States.  In  1889  he 
was  appointed  minister  to  Russia,  but  died  be- 
for  the  date  set  for  sailing.  He  edited  'Rem- 
iniscences of  Abraham  Lincoln'  (1886)  and 
contributed  to  'Ancient  Cities  of  the  New, 
World'   (1887). 

Rice,  Edmund,  American  military  officer: 
b.  Cambridge,  Mass.,  1842;  d.  Wakefield,  Mass., 
20  July  i^.  He  entered  the  Union  army  in 
1861,  received  rank  as  captain,  was  voted  a 
medal  of  honor  by  Congress  for  bravery  at 
Gettysburg,  and  was  mustered  out  with  rank 
as  colonel  in  1865.  He  entered  the  regular 
army  in  1866,  was  promoted  colonel  and  in  1877 
served  for  a  time  on  the  staff  of  General  Sko- 
beleff  in  the  Turko-Russian  war.  He  was  ap- 
pointed inspector-general  in  1898,  and  in  1902-3 
was  colonel  of  the  19th  Infanto'.  He  was  re- 
tired in  i9or  The  trowel  bayonet,  stacking 
swivel,  and  Knife-intrenching  bayonet  now  in 
use  in  the  United  States  army  were  his  inven- 
tions. 

Rice,  Isaac  Leopold,  American  lawyer:  b. 
Wachenheim,  Bavaria,  22  Feb.  1850.  Coming 
to  Philadelphia  with  his  parents  in  1856,  he 
was  educated  at  the  Boys'  Central  High  School 
of  that  city,  and  showing  a  genius  for  music 
was  sent  to  Paris  to  complete  his  musical  train- 
ing. In  1868  he  visited  England  and  taught 
there  music  and  the  languages  for  a  year  when 
he  settled  in  New  York,  teaching  music  for 
a  time  and  then  entering  Columbia  Law  School, 
from  which  he  graduated  in  1880,  taking  prizes 
in  constitutional  and  international  law.  He 
founded  the  School  of  Political  Science  and 
was  lecturer  (1882-3),  and  subsequently  in- 
structor in  the  Columbia  Law  School  (1884-6). 
He  is  a  specialist  in  railroad  law  and  was  coun- 
sel and  director  in  the  lines  now  constituting 
the  Southern  Railroad,  and  for  a  time  foreign 
representative  of  the  Philadelphia  &  Reading 
Railway.  He  has  taken  an  active  part  in  the 
application  of  electricity  to  transportation  and 
is  prominently  identified  with  many  financial 
interests.  He  founded  'The  Forum'  in  1885  and 
is  a  leader  in  international  chess.  He  has 
published  'What  is  Music?'  (1875),  and  has 
written  many  articles  in  leading  reviews. 

Rice,  James,  English  novelist:  b.  North- 
ampton 26  Sept.  1843;  d.  Redhill,  Surrey,  26 
April  1882.  He  studied  at  Queen's  College, 
Cambridge,  without  taking  a  degree,  and  in 
1868  became  editor  and  proprietor  of  'Once 
a  Week.'  He  was  called  to  the  bar  in  1871 
and  while  waiting  for  clients  he  became  London 
correspondent  for  the  Toronto  Globe.  His 
first  literary  success  was  with  the  novel,  'Ready 
Money  Mortiboy'  (1872),  written  conjointly 
with  Walter  Besant.  The  novel  was  dramatized 
and  produced  at  the  Court  Theatre  in  March 
1874.  Other  novels  written  in  partnership  with 
Besant  were  'With  Harp  and  Crown'  (1874); 
'The  Son  of  Vulcan'  (1875);  'The  Golden 
Butterfly'    (1876) ;   'The   Monks  of  Thelema' 


(1877);  'By  Celia's  Arbour'  (1878);  'The 
Chaplain  of  the  Fleet'  (1879);  'The  Seamy 
Side'  (1881).  Rice  wrote  also  a  'History  of 
the  British  Turf    (1879). 

Rice,  Wallace  (de  Greet  Cecil),  Americaa 
literary  critic:  b.  Hamilton,  Ontario,  10  Nov. 
1859.  He  was  graduated  from  Harvard  in  1883 
and  admitted  to  the  Chicago  bar  in  1884.  He  has 
served  as  reporter  and  critic  on  various  Chi- 
cago papers,  and  has  published  'Under  the 
Stars  and  Other  Songs  of  the  Sea'  with  B. 
Eastman  (1898)  ;  'Heroic  Deeds'  (1898)  ;  'Fly- 
ing Sands'  (1898);  'Wild  Animals'  (1901); 
etc. 

Rice,  William  Morton  Jackson,  Americaa 
painter:  b.  Brooklyn  18  Feb.  1854.  He  grad- 
uated at  Cornell  University  in  1874  and  studied 
art  under  Carroll  Beckwith  in  New  York,  after- 
ward at  Paris  under  Carolus-Duran.  In  1886 
he  became  a  member  of  the  Society  of  Ameri- 
can Artists  and  in  1900  an  associate  of  the 
National  Academy  of  Design.  He  was  awarded 
a  bronze  medal  at  the  Pan-American  Exposition,. 
1901. 

Rice,  William  North,  American  educator  r 
b.  Marblehead,  Mass.,  21  Nov.  1845.  He  was 
graduated  from  Wesleyan  University  in  1863, 
and  was  professor  of  geology  and  natural  his- 
tory there  1867-84;  and  of  geology  after  1884- 
He  was  assistant  geologist  of  the  United  States 
Geological  Survey  1891-2,  and  president  of  the 
American  Society  of  Naturalists  in  1891.  He 
has  published  'Geology  of  Bermuda'  (1884); 
'Science  Teaching  in  the  Schools'  (1889); 
'Twenty-five  Years  of  Scientific  Progress  and 
Other  Essays'  (1894)  ;  and  an  edition  of  Dana's 
'Text-book  of  Geology'  (1897). 

Rice,  Wild  or  Indian.  See  Grasses  in  the 
United  States. 

Rice-bird,  in  the  United  States  the  bobo- 
link (q.v._),  so  called  in  the  South  Atlantic,, 
where  it  is  a  serious  pest  in  the  late  autumn 
to  the  rice  crop;  in  the  East  Indies,  a  familiar 
and  handsome  finch-like  weaver-bird  iMunia 
orysivora),  also  known  as  the  Java  sparrow 
and  paddy  bird.  It  possesses  a  large  pinkish 
bill ;  the  head  and  tail  are  black,  the  belly  rosy, 
the  cheeks  of  the  maie  white,  and  the  legs  flesh- 
colored.  It  is  dreaded  in  southern  Asia  pn 
account  of  the  ravages  it  commits  in  the  rice 
fields,  but  is  frequently  brought  to  Europe  and 
America  as  a  cage-bird. 

Rice  Industiy,  American,  The.  The  rice 
industry  had  its  inception  in  America  about  the 
middle  of  the  17th  century,  when  Sir  William 
Berkeley  made  an  attempt  to  raise  rice  in  Vir- 
ginia in  1647.  As  this  experiment,  which  was 
continued  for  several  years,  was  an  utter  fail- 
ure, owing  probably  to  the  high  latitude  in 
which  the  seed  was  planted,  it  was  generally  be- 
lieved that  such  a  crop  could  not  be  grown  in 
this  country.  The  fact  that  this  was  an  error 
was  discovered  accidentally,  in  1694,  when  a 
vessel  bound  for  Liverpool  from  Madagascar. 
was  blown  so  far  out  of  her  course  that,  hav- 
ing been  somewhat  injured  by  the  storm,  it  was 
decided  to  put  into  Charleston  for  repairs. 
Among  those  who  boarded  the  vessel  was  Land- 
grave Thomas  Smith,  and,  at  his  request,  the 
captain  gave  him  a  small  package  of  rough  rice 
to  be  used  as  seed.  Although  little  faith  was. 
expressed   in   the   success   of   the   experimei* 
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Smith  planted  it  in  proper  soil  in  lower  Carolina, 
and  his  enterprise  was  rewarded  by  the  growth 
of  a  crop  that  was  almost  sufficient  to  meet  the 
needs  of  the  entire  colony. 

From  that  day  the  success  of  the  rice  indus- 
try was  assured.  By  1707,  the  cultivation  of  rice 
had  extended  so  widely  that  no  less  than  17  ships 
sailed  from  Carolina  with  cargoes  of  this  grain, 
and,  during  the  10  years  between  1730  and  1739, 
inclusive,  the  shipments  to  Great  Britain  and 
other  ports  amounted  to  more  than  223,787,000 
pounds.  In  1754,  the  exports  to  England  alone 
aggregated  over  100,000  barrels  of  unhusked 
rice,  which  was  'equivalent  to  30,000,000  pounds 
of  the  cleaned  product,  and  yet  the  supply  that 
was  left  was  ample  for  home  consumption. 
From  that  time  until  1784,  the  yield  remained 
practically  the  same,  but.  in  that  year,  the  sys- 
tem of  water  culture  was  introduced,  an  innova- 
tion which  has  since  resulted  in  constantly  in- 
creasing crops. 

The  following  statistical  table  gives  a  clear 
idea  of  the  condition  of  the  industry  from  the 
beginning  of  the  19th  century  up  to  i^do,  together 
with  necessary  information  regarding  the  pre- 
vailing tariffs.  For  the  sake  of  brevity  these  fig- 
ures have  been  grouped  in  periods  of  five  years, 
with  annual  averages.    The  table  is  as  follows: 

PRODUCTION  OF  RICE  IN  THE  UNITED  STATES  FOR 
105  YEARS,  179s  TO  igOO,  WITH  TARIFF  RATES 
PREVAILING  FROM    1 789  TO   l8S7. 


Fire  years 
ending 
June  30 

Production 

for 
five  years 

Arerage 
per  year 

Tariff 

on  Rice 

Year 

Rate 

( Pounds ) 

enacted 

ad  valorem 

1800 

3*>,«3«.*>3 

64,134,361 

1789 

S^ercent 

'l°i 

a40,OM,«oo 

48,006,920 

1702 

i8[o 

•74.477.ooo 
a;4,8«7.8oo 

54,895,400 

X794 

10          *' 

■815 

54,973,560 

1800 

I2«            "      - 

1820 

»8a,397,8oo 

56,479,560 

1804 

■5 

1815 

331. 447. 000 

66,689,400 

i8ia 

3°       !! 

i8;o 

417.333,600 

83, 4'>'>,  730 

1818 

"5„ 

HJS 

457.»8l,M» 

01,456,440 

1833 

Free 

18  lO 

4"<),  5851*00 

85,917,130 

1835 

15  per  cent 

■345 

481,661),  200 

96,331.840 

1841 

20           ** 

l3;o 

511,494,400 

108,698,880 

1857 

15 

i3ss 

483, 279,  *oo 

96,6s5<4>o 
109,118,520 

i56o 

$4i, 591.600 

iS^, 

ll5,7j8,f8o 

33,147,756 

tSr> 

160, 8w,  700 

33,j67,s«8 

«375 

276,  704, 430 

S5.340.886 
83,066,400 
106,944,080 

lS»j 

4IS,«",°oo 

l3S5 

534,710,400 

tax> 

*75,<)50,400 

135,190,080 

JSvi 

7^3,698,460 

•5», 530,692 

I>» 

733,141,530 

147.638,504 

Tlie  average  per  year  as  given  under  1900  is  mucli  l>e- 
low  the  irreat  yield  of  1899,  350,380,337  pounds,  or  tint  of 
the  following  year,  385,750,000  pounds. 

DUTY  FROM   1861  TO  1897. 


Specific 
duty 

Cleaned 
pound 

Un- 
deaned 

per, 
pouod 

Paddy 
pound 

Flour 
granu- 
lated 

Ad  valorem 
equivalent 

Cts. 

k 
Ha-^ii 

3 

a 

Cts. 

3 

an  Rice 

8-10 

Cts. 

Cu. 

Cleaned  Rice 
41  per  cent 

13(13 

1864 

1876 

'883 

1890 

1894 

•897 

if^ 



advai. 

30% 
specific 

1^ 

no  per  cent 

88 
80 

Although  the  superiority  of  American  rice- 
was  a  well-established  fact  long  before  the  Civil 
War  the  success  that  planters  have  attained 
since  1865  has  been  indicated  in  a  better  quality 
of  rice.  In  the  old  days,  before  the  war,  when 
Ward's  famous  "long  grain  Carolina*  rice  was 
the  standard  of  perfection,  Georgia  and  the 
Carolinas  were  the  only  States  in  which  rice 
was  grown  to  any  great  extent.  In  nearly  all 
the  other  southern  States  its  cultivation  was- 
merely  for  home  consumption.  Since  the  war, 
however,  there  has  been  a  change  in  these  condi- 
tions: Georgia  and  the  Carolinas  have  retained 
their  rice  fields,  but  other  southern  States  have 
evinced  an  increased  interest  in  the  cultivation 
of  this  product,  Louisiana  and  Texas  being  par- 
ticularly notable  examples  of  the  gigantic  strides 
which  this  industry  has  taken. 

The  southern  rice  fields  upon  which  the  best 
commercial  crops  are  grown  are  the  reclaimed 
cypress  swamps  and  the  tide-water  lands  along 
the  coast.  Of  course,  many  of  the  finest  plan- 
tations are  among  the  marshes  higher  up  the 
rivers,  or  even  in  the  interior  upon  level  tract* 
that  are  so  situated  that  they  may  be  irrigated 
with  ease.  In  nearly  all  of  these  plantations  the 
system  of  water  cultivation  is  followed.  In  the 
case  of  the  tide-water  lands,  they  lie  along  the 
rivers,  above  the  meeting  of  fresh  and  salt  water, 
in  such  a  position  that  they  may  be  flooded  with 
vyater  when  the  tide  is  high  and  drained  at  low 
tide.  Thoroughly  protected  by  dikes,  the  salt 
water,  which  is  so  fatal  to  the  rice,  cannot  reach 
them  from  below,  nor  can  freshets  sweep  them 
from  above. 

The  serious  check  which  this  industry  had 
received  during  the  war  was  not  forgotten  im- 
mediately upon  the  declaration  of  peace.  Lands 
there  were  in  plenty,  but  there  was  no  money 
to  operate  them,  and  it  was  not  until  incidental 
protection  was  derived  from  the  tariff  that  any 
vigorous  attempt  was  made  to  rehabilitate  the 
old  plantations.  Since  that  time  the  greatest 
advancement  has  been  made  in  Louisiana,  and, 
during  more  recent  years,  in  iTexas. 

The  history  of  rice  culture  in  Louisiana  dates 
back  to  1718,  but,  during  all  the  years  prior  to 
the  war,  this  industry  was  confined  chiefly  to 
the  parish  of  Plaquemine.  Experience  had 
shown,  however,  that,  in  Louisiana,  rice  was  a 
sure  crop,  upon  which  a  fair  price  could  be 
realized  quickly  witliout  the  outlay  of  a  great 
amount  of  money,  and  so,  in  the  uncertain  days 
that  followed  1864,  it  was  to  rice  that  the  plant- 
ers turned,  with  the  result  that  a  crop  which 
had  never  been  able  to  do  more  than  supply  a 
local  demand,  suddenly  sprang  into  a  position 
of  national  importance.  So  great  and  lasting 
was  this  impetus  that,  by  1875,  the  State  of 
Louisiana  was  .furnishing  fully  30  per  cent,  of 
the  total  yield  of  the  United  States,  \vhile  in 
each  of  the  five  years  following  1880,  it  aver- 
aged 40  per  cent;  1885,  60  per  cent.;  1890,  65 
per  cent. ;  1895,  75  per  cent,  and  in  1900,  no  less 
than  80  per  cent  of  the  aggregate  production 
of  the  country.  In  fact,  the  rice  industrv  in 
Louisiana  has  developed  to  such  a  marvelous 
extent  during  the  past  30  years  that  a  statistical 
illustration  of  its  progress  is  as  important  as  it 
is  interesting.  Given  in  five-year  periods,  this 
is  shown  on  the  following  page. 

The  stride  that  is  shown  in  1885  is  largely 
due  to  the  opening  of  an  entirely  new  area  to 
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PRODUCTION    OF   RICE   IN   LOUISIANA. 


Five  rears 
endinK  June  30 

Pounds 

Average  per  year 

oyer,  080 
35.a68  590 
81,756,030 
176,604,000 
a55.5i6,aoo 
422,775.000 
555.595-400 
547,104,000 

Tf-JO     

7.t>51.7x8 

j5So 

3S»  -^SS,  800 

i8e< 

84,555,000 

Prior  to  the  war,  the  anoual  produa  was  about 
x,ooo,oo--  pounds. 

the  cultivation  of  this  product.  This  portion 
of  the  State,  which  was  known  as  the  "Calcasieu 
Country"  section,  e.xtended  from  the  Atcha- 
falaya  River  on  the  east  to  the  Sabine  River  on 
the  west. 

It  was  the  opening  of  this  southwestern  sec- 
tion of  Louisiana  that  tended  to  call  attention  to 
Te.xas  as  a  possible  rice-producing  State.  There 
were  good  lands  in  plenty.  All  that  was  re- 
quired was  the  experiment,  for  when  it  was 
made  the  result  was  so  highly  satisfactory  that, 
although  there  was  practically  little  rice  grown 
in  Texas  prior  to  1900,  the  report  of  the  next 
five-year  period  will  show  such  a  complete 
change  in  the  situation  that  Louisiana  will  no 
longer  be  able  to  boast  of  having  raised  such 
an  enormous  percentage  of  the  aggregate  yield, 
and  as  both  southwest  Louisiana  and  Texas  offer 
a  most  promising  field  to  investors  who  are  able 
to  develop  the  lands  under  the  canal  system  of 
irrigation  there  is  little  reason  to  believe  that 
either  of  these  sections  of  the  country  have  com- 
m.enced  to  show  what  marvels  they  can  perform 
as  the  great  rice-growing  centres  of  the  Union. 

Rice  Lake,  Wis.,  city,  in  Barro  County; 
on  the  Red  Cedar  River,  and  on  the  Chicago, 
Milwaukee  &  Saint  Paul  railroad;  about  45 
miles  north  by  west  of  Eau  Claire.  It  is  in  a 
lumber  region  and  the  chief  industries  are 
connected  with  farm  and  lumber  products.  It 
Jias  public  and  parish  schools,  a  public  library 
and  private  business  schools.  Pop.  (est.) 
3,100. 

Rice  Paper,  also  called  Pith  Paper,  and 

more  properly,  as  the  substance  is  not  derived 
from  rice.  The  product  of  a  small  tree,  10  to 
15  feet  high,  known  botanically  as  Aralia 
(Fatsia)  papyrifera,  which  grows  in  many  por- 
tions of  Formosa.  Japanese  name,  Tsuso; 
Chinese  name,  Tung  Tsao.  The  pith  is  ex- 
tracted by  breaking  the  bark  and  outer  woody 
portion,  and  forcing  out  the  cylindrical  core. 
Consul  Jas.  W.  Davidson  states  that  the  paper 
is  produced  by  skilfully  paring  these  cylinders 
of  pith  with  a  sharp  knife  as  they  are  rolled 
upon  the  surface  of  a  tile  or  other  hard  sub- 
stance that  will  serve  as  a  bed  plate,  the  thick- 
ness of  the  sheet  of  pith  paper  being  regulated 
by  the  angle  at  which  the  knife  is  held.  The 
sheets  are  put  under  heavy  pressure  for  a  time, 
and  are  finally  cut  into  squares  of  3^  inches, 
and  packed  90  in  a  package.  There  are  three 
grades  of  the  paper,  which  is  chiefly  used  for  the 
manufacture  of  artificial  flowers,  and  also  for 
the  painting  of  small  fancy  pictures,  and  to  some 
extent  for  sun  hats.  Tamsui  is  the  port  of 
shipment,  and  as  high  as  28,000  pounds  have 


been   exported   in   a   single  year,   worth  over 
iSJOO  yen.    See  also  Paper. 

Charles  Richards  Dodge. 

Rich,  Edmund.    See  Edmund,  Saint. 

Rich  Hill,  Mo.,  city  in  Bates  County;  on 
the  Osage  River ;  and  on  the  Kansas  City,  F.  S. 
&  M.,  and  the  Missouri  Pacific  R.R.'s;  about  83 
miles  south  of  Kansas  City.  It  is  in  an  agri- 
cultural and  coal  region;  in  the  vicinity  of  the 
largest  coal  fields  in  Missouri  Its  chief  indus- 
tries are  connected  with  the  mining  and  ship- 
ping of  coal.  It  has-  vitrified  brick  works,  can- 
ning factories,  a  foundry,  distillery,  machine 
shops,  and  zinc  smelters.  It  has  an  extensive 
trade  in  coal,  farm  products,  canned  goods, 
and  brick.  The  principal  public  buildings  are 
the  churches  and  schools.  Pop.  (1890)  4>oo8; 
(1900)  4,053;   (1910)  4.180. 

Rich  Mountain,  Battle  of.  After  the 
reverse  of  Col.  Porterfield  at  Philippi  (see 
Philippi,  Engagement  at)  Gen.  Lee  ordered 
Gen.  H.  A.  Wise  to  the  Kanawha  Valley  and 
Gen.  R.  S.  Gamett  to  the  C^heat  Mountain  re- 
gion. Gamett  was  to  relieve  Porterfield,  re- 
cover lost  ground,  and  secure  control  of  the 
Baltimore  and  Ohio  Railroad.  With  one  regi- 
ment he  arrived  at  Huttonsville  on  14  June, 
where  he  found  Porterfield  with  about  1,400  men. 
Leaving  Porterfield  at  Huttonsville  with  three 
companies  to  guard  his  line  of  communication 
with  Staunton,  Gamett  marched  on  the  night  of 
the  15th  to  Beverly,  from  which  point  a  regi- 
ment, a  company  of  cavalry,  and  two  guns  were 
sent  by  the  Parkersburg  road  to  the  west  foot 
of  Rich  Mountain,  seven  miles  west  of  Beverly. 
Gamett,  with  the  other  re^ment,  two  guns,  and 
a  company  of  cavalry  pushing  on  to  Laurel  Hill, 
the  northern  extension  of  Rich  Mountain,  17 
miles  northwest  of  Beverly.  These  positions 
were  regarded  as  the  gates  to  northwestern  Vir- 
ginia, and  both  were  strongly  fortified.  By  I 
July  Gamett  had  nearly  4,000  men,  including 
his  reserve  at  Beverly  and  Huttonsville. 

Gen.  McClellan  arrived  at  Grafton  23  June, 
and  prepared  to  expel  the  Confederates  from 
their  positions  and  to  enter  the  Shenandoah 
Valley.  He  had  20,000  men;  5,000  along  the 
line  of  the  Baltimore  and  Ohio  Railroad;  a 
brigade  of  over  3,000  and  a  battery,  under  Gen. 
T.  A.  Morris,  were  stationed  at  Philippi;  and 
by  2  July  the  main  column,  under  his  own  im- 
mediate command,  was  concentrated  at  Buck- 
hannon,  24  miles  west  of  Beverly.  This  column 
of  over  10,000  men,  with  12  guns,  was  organized 
into  three  brigades,  under  Gens.  W.  S.  Rose- 
crans  and  N.  Schleich,  and  Col.  R.  L.  McCook. 
On  2  July  Gen.  J.  D.  Cox  was  ordered  to  cross 
the  Ohio  with  a  brigade,  and  co-operate  with  Mc- 
Clellan by  moving  up  the  Kanawha  Valley 
against  Gen.  Wise.  On  6  July  Morris  was 
orderefd  to  march  his  brigade  from  Philippi  to 
within  a  mile  and  a  half  of  Garnett's  position  at 
Laurel  Hill,  and  on  the  9th  McClellan  had  the 
three  brigades  of  his  own  column  at  Roaring 
Creek,  two  miles  from  the  west  foot  of  Rich 
Mountain,  where  Lieut.  Col.  John  Pegram  was 
intrenched,  with  1,300  men  and  four  guns.  Prep- 
arations were  made  to  assault  Pegram  in  front 
with  Rosecrans'  brigade,  on  the  morning  of  the 
nth,  but  on  the  evening  of  the  loth  Rosecrans 
learned  that  Pegram's  rear  could  be  reached  by  a 
diflScult  route  around  his  left,  and  proposed  to 
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do  it  with  his  brigade.  To  this  McCIellan  as- 
sented. It  was  arranged  that  Rosecrans  should 
march  at  daybreak  of  the  nth,  with  about  1,900 
men,  gain  the  road  in  Pegram's  rear,  march 
down  it  and  attack,  and  that  at  the  sound  of  the 
engagement  in  rear  McCIellan  would  attack  in 
front.  Rosecrans,  after  a  very  hard  march,  made 
the  turning  movement,  and  coming  to  the  road 
about  3  P.M.,  unexpectedly  came  under  fire  of 
musketry  and  artillery  and  was  checked.  Pegram 
had  been  warned  of  danger  to  his  rear,  and  dur- 
ing the  morning  had  sent  two  detachments  to 
Hart's  farm,  at  the  summit  of  the  mountain,  with 
Mai.  J.  A.  De  Lagnel  in  command,  who  took 
with  him  a  gun  01  his  battery,  and  threw  up 
breastworks  for  his  310  men.  Rosecrans  at- 
tacked, was  at  first  repulsed,  and  it  was  not  until 
after  a  sharp  engagement  of  nearly  two  hours 
that  he  succeeded  m  driving  the  Confederates 
from  position,  just  as  Pegram  was  approaching 
•with  reinforcements  and  another  gun.  A  part 
of'  the  reinforcements  became  involved  in  the 
defeat,  and  Rosecrans  captured  the  two  guns. 
Nothing  had  been  heard  from  McCIellan,  and 
knowing  that  a  considerable  body  of  Confed- 
erates was  still  near  him,  Rosecrans  directed  his 
men  to  lie  on  their  arms  until  morning.  Rose- 
crans lost  12  killed  and  49  wounded.  The  Con- 
federates had  made  a  gallant  fight,  with  a  loss 
of  40  to  45  killed  and  about  25  wounded.  The 
noise  of  the  engagement  had  been  heard  in  Mc- 
Clellan's  ranks,  and  he  prepared  for  an  attack 
in  front,  but  the  long  continuance  of  the  ar- 
tillery-fire on  the  mountain,  and  some  cheering 
in  Peg^ram's  camp,  impressed  him  that  it  had 
gone  badly  with  Rosecrans,  and  the  attack  was 
not  made,  and  near  night  he  withdrew  his  troops 
beyond  Roaring  Creek.  At  daybreak  of  the  12th 
Rosecrans  found  that  the  Confederates  had  dis- 
appeared and,  marching  down  the  mountain,  he 
entered  Pegram's  abandoned  camp,  taking  two 
more  guns,  with  some  sick  and  wounded,  and 
as  nothing  was  seen  of  McCIellan,  he  sent  him 
word  of  what  he  had  been  doing  and  where  he 
was. 

The  forces  engaged  with  Rosecrans  on  the 
mountain  top  succeeded  in  passing  around  his 
right  during  the  night  to  Beverly,  where  they 
were  joined  by  the  44th  Virginia,  and  the  re- 
treat was  continued  through  Huttonsville  and 
across  Cheat  Mountain  to  Greenbrier  River, 
and  then  to  Monterey.  Pegram  abandoned  his 
works,  intending  to  follow  his  detachment  to 
Beverly,  but  in  the  darkness  his  column  was 
oroken  up,  part  reaching  that  place.  Pegram 
led  the  remainder  to  join  Garnett,  marching  all 
day  of  the  12th,  and  halting  at  night  in  the 
valley  six  miles  north  of  Beverly.  There,  hear- 
ing that  Garnett  had  retreated  northward,  and 
that  McCellan  was  at  Beverly,  and  seeing  no 
chance  of  escape,  he  sent  to  McCIellan  an  offer 
of  surrender.  This  was  accepted,  and  next 
morning  Pegram  surrendered  30  officers  and 
nearly  500  men.  Garnett,  at  Laurel  Hill,  in- 
formed of  the  disaster  that  had  befallen  Peg^ram 
on  the  nth,  abandoned  his  works  after  dark, 
and  retreated  toward  Beverly.  When  within 
five  miles  of  the  place,_at  daybreak  of  the  12th, 
he  received  erroneous  information  that  McCIel- 
lan had  already  occupied  it,  whereupon  he  re- 
traced his  steps  and  retreated  north  toward 
Saint  George  and  West  Union,  hoping  to  escape 
hy  the  Northwestern  Turnpike,  but  was  over- 
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taken  by  Morris  at  the  fords  of  Cheat  River, 
at  noon  of  the  13th,  and  killed  in  a  rearguard 
fight  at  Corrick's  Ford.  His  army  continued 
the  retreat  through  Red  House,  Greenland,  and 
Petersburg  to  Monterey.  McCIellan  occupied 
Beverly  on  the  12th  and  Huttonsviliie  on  the 
14th,  and  pushed  his  advance  to  the  summit  of 
Cheat  Mountain.  Leaving  a  force  on  Che^t 
Mountain  and  at  Huttonsville  he  returned  to 
Beverly  on  the  i6th.  A  few  days  later  Mc- 
CIellan was  called  to  Washington  and  assigned 
to  the  command  of  the  troops  for  the  defense 
of  the  city.  On  I  November  he  became  com- 
mander of  the  Army  of  the  United  States., 
His  short  and  successful  campaign,  with  that 
of  Gen.  Cox  up  the  Kanawha'  Valley,  settled 
the  fate  of  West  Virginia,  stimulated  the  Union 
men  in  their  effort  to  form  a  new  government, 
and  finally  resulted  in  the  dismemberment  of 
Virginia  and  the  formation  of  the  new  State  of 
West  Virginia.  Consult:  < Official  Records,* 
Vol.  n.;  The  Century  Company's  'Battles  and 
Leaders  of  the  Civil  'War,*  'Vol.  L 

E.  A.  Carman. 
Richard  I.,  king  of  England:  b.  Oxford 
8  Sept.  1157;  d.  Chaluz,  France,  6  April  1199. 
He  was  the  3d  son  of  Henry  IL  of  England 
and  Eleanor  of  Aquitaine  and  while  an  infant 
was  betrothed  to  Alice,  a  daughter  of  Louis 
Vn.  of  France.  Made  duke  of  Aquitaine  in 
boyhood,  he  took  part  in  the  rebellion  of  his 
brothers  against  his  father,  who  at  different 
times  attempted  to  deprive  Richard  of  his  pos- 
sessions, and  even  planned  to  exclude  him  from 
the  succession  to  the  crown  in  favor  of  the 
younger  son  John.  In  1 189,  in  conjunction  with 
Philip  Augustus  of  France,  he  waged  war  on 
his  father  and  compelled  Henry  II.  to  acknow- 
ledge his  right  to  the  throne.  Tv^o  days  after 
the  conclusion  of  peace  Henry  II.  died  at  Chinon 
(6  July  1 189).  In  September,  he  was  crowned 
king  at  Westminster  and  immediately  began 
preparations  for  a  crusade  to  the  Holy  Land, 
in  fulfilment  of  a  vow  made  two  years  before. 
To  raise  money  for  the  expedition  he  sold  fiefs 
and  offices,  surrendered  to  William  the  Lion 
of  Scotland  the  suzerainty  over  that  country 
and  increased  the  burden  of  taxation.  Pro- 
ceeding through  France  he  joined  the  army 
of  the  French  king  at  Messina  where  he  be- 
came involved  in  a  conflict  with  Tancred,  king 
of  Sicily,  in  the  course  of  which  the  English 
king  made  himself  master  of  Messina.  The 
intrigues  of  Philip  Augustus  brought  on  enmity 
between  the  two  sovereigns  and  Richard  repu- 
diating his  betrothed,  Alice,  sister  of  the  French 
king,  secured  the  hand  01  Berengaria  of  Na- 
varre, who  joined  him  at  Cyprus  where  they 
were  married.^  After  he  had  conquered  the 
island  and  seized  its  treasures  he  joined  the 
crusading  army  before  Acre  (8  June  1190). 
Between  the  English  and  the  French  bitter 
feelings  now  prevailed  and  at  one  time  hostili- 
ties were  threatened.  Acre,  nevertheless,  was 
taken  by  the  crusaders,  and  in  August  Philip 
sailed  for  Europe.  War  with  Saladin  (q.v.) 
was  renewed  on  account  of  Richard's  atrocious 
massacre  of  2,700  Mohammedan  prisoners.  _  At 
Arsuf,  7  September,  Richard  won  a  decisive 
victory  and  in  spite  of  prolonged  negotiations 
moved  on  Jerusalem,  arriving  in  December  1191 
within  a  very  short  distance  of  the  city.  He 
fell  back  to  Ascalon  where  the  contest  between 
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Guy  of  Lusignan  and  Conrad  of  Monferrat  for 
the  kingdom  of  Jerusalem  was  productive  of 
dissensions  among  the  crusaders.  A  second 
advance  on  Jerusalem  met  with  ill  success  and 
in  August  1 192,  Richard  concluded  a  three 
years'  truce  with  Saladin  and  left  the  Holy 
Land,  having  made  no  conquest  beyond  that 
of  Acre.  Shipwrecked  in  the  Adriatic,  he  at- 
tempted to  make  his  way  disguised  through 
Germany,  but  was  taken  prisoner  near  Vienna 
by  his  enemy,  the  Duke  of  Austria,  who  handed 
him  over  to  the  Emperor.  Brought  before  the 
imperial  diet,  Richard  pledged  himself  to  a  ran- 
som of  150,000  marks  and  received  his  English 
kingdom  as  a  fief  from  the  Emperor.  The  in- 
fluence of  the  French  king  and  Richard's  own 
brother  was  effectual  in  prolonging  the  English 
king's  imprisonment.  Liberated  in  March  1194 
he  landed  in  England  in  the  same  month  and 
was  crowned  a  second  time.  John  was  forced 
to  submit  and  Richard,  collecting  all  the  money 
he  could  for  a  war  with  Philip  of  France,  sailed 
for  Normandy  in  May.  The  contest  which 
dragged  on  for  five  years  presents  little  that  is 
noteworthy,  and  in  January  1199  peace  was 
made.  While  besieging  the  castle  of  Chaluz, 
held  by  a  vassal  with  whom  Richard  disputed 
the  possession  of  a  newly  found  treasure,  the 
king  was  wounded  by  an  arrow  and  died  in 
his  tent.  Richard  L  owes  his  fame  to  the 
glamor  with  which  legend  has  surrounded  his 
name  as  the  typical  warrior  of  the  Middle 
Ages.  As  a  king  he  did  nothing  for  England; 
his  great  passion  was  war,  and  the  only  re- 
deeming features  in  a  character  of  violence  and 
ferocity  are  a  certain  naive  magnanimity  and 
the  splendid  courage  which  gained  him  even  in 
his  lifetime  the  title  of  Cceur  de  Lion,  "Lion- 
hearted.*  The  legend  which  _  recounts  how 
Richard  immured  in  an  Austrian  prison  was 
discovered  by  his  favorite  minstrel,  Blondel, 
who  had  wandered  throughout  Europe  singing 
his  songs  outside  of  castle  walls,  dates  from  the 
second  half  of  the  13th  century.  Richard  figures 
prominently  in  Scott's  <Ivanhoe>  (1820);  and 
<The  Talisman'  (1825),  and  in  Maurice  Hew- 
lett's 'Richard  Yea  and  Nay.'  Consult  Stubbs, 
'Early  Plantagenets>  (5th  ed.  i886) ;  Norgate, 
History  of  the  Angevin  Kings'  (1887); 
Archer,  'Crusade  of  Richard  I.'  (1889)  ;  Round, 
'Feudal  England'  (1895);  Stubbs,  'Constitu- 
tional History  of  England,'  Vol.  L  (6th  ed. 
1897). 

Richard  II.,  king  of  England:  b.  Bor- 
deaux 6  Jan.  1367;  d.  Pontefract,  Yorkshire, 
February  1400.  He  was  a  younger  son  of  the 
Black  Prince  and  a  grandson  of  Edward  III. 
and  succeeded  to  the  throne  on  the  death  of  his 
grandfather  in  June  1377,  at  a  time  when  Eng- 
land was  suffering  from  the  effects  of  the  black 
death,  the  demoralizing  results  of  the  war  with 
France  and  the  misgovernment  by  faction  that 
marked  the  latter  part  of  the  reign  of  Edward 
in.  The  young  king  was  placed  under  the 
control  of  a  council  in  which  his  uncle,  John 
of  Gaunt,  Duke  of  Lancaster,  exercised  a  pre- 
dominant and,  on  the  whole,  pernicious  influence. 
Popular  disaffection,  fed  by  the  ill  success  of 
the  government  in  repelling  attacks  on  the  part 
of  the  French  and  the  Scots,  was  intensified  by 
the  increasing  burden  of  taxation.  The  imposi- 
tion of  a  new  capital  tax  in   1380  led  to  the 


outbreak  of  the  celebrated  Peasants'  Revolt  in 
1381.      (See    Tyler    Insurrection.)    Richard 
displayed   great   presence   of  mind   in   dealing 
with  the  insurgent  forces  near  London,  and  to 
his  bearing  was  largely  due  the  speedy  suppres- 
sion of  the  revolt,  which  was  directed  largely 
against  John  of  Gaunt     In  1382  he  married 
Anne   of   Bohemia  and  about   the   same   time 
sought   to   free  himself   from   the   control   of 
Parliament  by  building  up  a  party  of  his  own 
with    Robert   de   Vere,    Earl   of    Oxford,   and 
Michael  de  la  Pole,  Earl  of  Suffolk,  as  a  nu- 
cleus.   Richard  thereby  came  into  conflict  with 
John  of  Gaunt  who  in  1386  departed  for  France. 
The  leadership  of  the  opposition  fell  to  the  un- 
scrupulous  Duke  of  Gloucester,  the  youngest 
of  the  king's  uncles.    In  1387  Parliament,  con- 
trolled by  Gloucester,  demanded  the  dismissal 
of  the  chancellor  de  la  Pole,  and  of  Oxford,  who 
had  been  made  Marquis  of  'Dublin  with  sov- 
ereign rights  in  Ireland,  and  though  the  king 
refused  to  yield,  he  was  compelled  to  accept  a 
committee  of  11  appointed  by  Parliament  with 
extensive  power  of  government  for  a  period  of 
one  year.    Suffolk  was  dismissed.    When  Rich- 
ard set  himself  to  overthrow  the  committee,  the 
Duke  of  Gloucester  and  the  earls  of  Arundel, 
Derby,  Nottingham  and  Warwick,  took  up  arms, 
marched  on  London,  demanded  the  trial  of  five 
of  the  king's  principal  advisers  on  the  charge 
of  treason,  and  brought  about  their  condemna- 
tion by  Parliament.     Forced  to  submit   for  a 
time,   Richard   succeeded    in   throwing   off  his 
uncle's  authority  in  1389  and  for  the  _  ensuing 
eight  years  ruled  with  moderation  and  in  peace. 
He  had  not  abandoned,  however,  his  views  on 
the  absolute  authority  of  kings  and   had  not 
forgiven  the  party  of  Gloucester  for  their  perse- 
cution of  his  former  supporters.    In  1387  Glou- 
cester, Arundel  and  Warwick  were  seized,  and 
a  packed  and  intimidated  Parliament  condemned 
the  three  to  death.    Arundel  was  executed,  and 
Warwick    imprisoned.     Before   sentence   could 
be  carried  out  on  Gloucester,  news  of  his  death 
came;  that  death  was  probably  a  violent  one. 
The  earls  of  Derby  and  Nottingham  were  spared 
and  raised  to  the  dignities  of  Duke  of  Hereford 
and  of  Norfolk.     Extensive  powers  were  sur- 
rendered by   Parliament   to  the  king  and  his 
triumph    was    complete.    A    quarrel    between 
Hereford  and  Norfolk  led  to  their  banishment 
from  England  in  1388  and  on  the  death  of  Here- 
ford's  father,  John  of  Gaunt,   Richard   seized 
the  Lancastrian  estates.     In  May  he  went  to 
Ireland  for  the  settlement  of  the  affairs  of  that 
country  and   Hereford   seized   the  opportunity 
of  invading  England,  ostensibly  for  the  purpose 
of  recovering  his  estates.    When  Richard  landed 
in  England  m  August,  he  found  himself  aban- 
doned by  his  followers  and  Henry  of  Lancaster 
in  possession  of  power.    On  19  August  he  gave 
himself  up  to  Henry  at  Flint  in  Wales.    He  was 
brought  to  London  and  on  29  September  re- 
signed the  crown  in  favor  of  Henry,  who  on 
the  following  day,  took  the  royal  title  with  the 
consent  of_  Parjiament.    Richard  was  sentenced 
to   strict   imprisonment   and   was   removed  to 
Henry's  castle  of  Pontefract.     There  he  died, 
probably    by   violence,    though    his    body   was 
publicly  exposed  to  refute  the  charge.    Richard 
was  a  patron  of  Chaucer  and  Gower  and  was 
favorably  inclined  to  the  teachings  of  Wyclif- 
Consult  Wallon,  'Richard  II.>  (1864) ;  Stubbs, 
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'Constitutional  History  of  England,'  Vol.  II. 
(4th  ed.  1896). 

Richard  II.,  a  historical  play  by  Shake- 
speare, produced  between  1594  and  1596.  It  is 
based  on  Holinshed's  'Chronicle*  and  narrates 
the  story  of  the  supplanting,  on  the  throne  of 
England,  of  the  weak-willed  Richard  II.,  by 
the  poli'iic  Bolingbroke  (Henry  IV.).  It  is  the 
earliest  in  point  of  time  of  the  historical  dramas 
and  in  1720  an  adaptation  of  it  was  made  by- 
Theobald.  It  is  now  and  then  seen  upon  the 
stage  but  much  less  often  than  'Richard  III.,' 
'King  John'  or  'Henry  IV.' 

Richard  III.,  king  of  England:  b.  Pother- 
ing Castle  in  Northamptonshire,  2  Oct.  1452; 
d.  Bosworth,  Leicestershire,  22  Aug.  1485. 
He  was  the  youngest  son  of  Richard,  Duke  of 
York,  and  upon  the  accession  of  his  brother  to 
the  throne  as  Edward  IV.  he  was  created  Duke 
of  Gloucester  and  received  the  grant  of  exten- 
sive lands  with  the  office  of  admiral.  With 
Edward  he  fled  to  Holland  in  1470,  and  with 
him  returned  in  the  following  year,  commanding 
the  Yorkist  vanguard  against  the  Lancastrian 
forces  at  Barnet  and  Tewkesbury,  where  he  dis- 
tinguished himself  by  his  courage  and  skill. 
There,  too,  he  gave  signs  of  his  innate  ferocity, 
by  his  execution  of  the  Lancastrian  commander 
Somerset  and  others.  The  murders  of  Edward, 
Prince  of  Wales,  after  Tewkesbury,  and  that  of 
Henry  VI.  in  the  Tower  are  also  ascribed  to 
him.  Richard  became  grand-chamberlain  of 
England,  and,  marrying  Anne,  the  younger 
daughter  of  Warwick,  fell  into  violent  disputes 
with  his  brother  Clarence  who  was  the  husband 
of  an  elder  daughter.  The  death  of  Clarence 
in  1478,  for  which  Gloucester  cannot  be  made 
directly  responsible,  greatly  enriched  the  latter. 
In  1480  he  became  lieutenant-general  of  the 
north  and  in  1482  carried  on  a  victorious  cam- 
paign in  Scotland.  Edward  IV.  died  in  April 
1483  leaving  Richard  as  guardian  of  his  13-year- 
old  son  Edward  and  protector  of  the  kingdom. 
Richard's  first  move  after  securing  possession 
of  the  king  was  to  seize  the  queen-mother's  rel- 
atives, who  were  soon  after  sent  to  execution. 
Lord  Hastings,  who  at  first  sided  with  Richard 
but  showed  signs  of  disaffection  at  his  ambi- 
tious schemes,  was  likewise  put  out  of  the  way. 
With  the  aid  of  the  Duke  of  Buckingham  Rich- 
ard began  openly  to  work  for  the  crown. 
Doubts  were  cast  on  the  legitimacy  of  Edward 
IV.'s  childrenand  in  June  a  subservient  Parlia- 
ment asked  Richard  to  assume  the  crown.  This 
he  did  26  June,  though  the  coronation  did  not 
take  place  till  6  July.  Soon  after  the  young 
sons  of  Edward  IV.  were  done  to  death  in 
prison.  Buckingham  now  began  to  plot  against 
Richard  and  in  October  stirred  up  an  insur- 
rection in  Wales  and  the  southern  counties,  but 
the  movement  collapsed  and  Buckingham  was 
sent  to  the  scaffold  (2  Nov.  1483).  More  than  a 
year  of  peace  followed  during  which  Richard 
acquired  much  popularity  by  his  wise  legislative 
measures  and  energetic  administration.  Early 
in  August  1485,  Henry,  Earl  of  Richmond,  Lan- 
castrian claimant  for  the  throne,  landed  in  Eng- 
land, and  Richard  going  to  meet  him  was  de- 
feated and  slain  at  Bosworth  Field,  after  a  dis- 
play of  heroic  valor.  The  popular  conception  of 
him  as  a  dwarf  and  himchback  rests  on  no  good 
authority.     Undeniably  he  was  a  man  of  fine 


powers  and  bid  fair  to  become  one  of  England's 
ablest  rulers;  undeniable,  too,  however,  are  his 
ruthless  ferocity  and  total  lack  of  moral  con- 
sciousness. Consult:  'Letters  and  Papers  of  the 
Reigns  of  Richard  III.  and  Henry  VI.,'  edited 
by  Gairdner  (Rolls  Series  1861-3) ;  Fabyan, 
'The  New  Chronicles  of  England  and  France' 
(1811);  Walpole,  'Historic  Doubts  on  the  Life 
and  Reign  of  Richard  III.'  (1768)  ;  Legge,  'The 
Unpopular  King:  Life  of  Richard  III.'  (1835)  ; 
Jesse,  'Memoirs  of  Richard  III.'  (1862);  Eng- 
lish Historical  Review,  Vol.  V.  (1891);  Gaird- 
ner, 'Life  and  Reign  of  Richard  III.'   (1898). 

Richard  III.,  a  historical  drama  by 
Shakespeare,  the  last  of  a  closely  linked  group 
of  historical  tragedies.  It  was  printed  anony- 
mously in  1599,  but  in  the  next  year  it  appeared 
with  Shakespeare's  name.  For  nearly  two  cen- 
turies, or  from  1700  to  1876,  Cibber's  alteration 
of  the  text  was  the  only  version  seen  upon  the 
stage,  but  in  the  last  named  year  Edwin  Booth 
restored  the  Shakespearian  version.  By  some 
authorities  the  play  is  supposed  to  have  been  a. 
completion  and  alteration  by  Shakespeare  of  an 
earlier  play  by  Marlowe  on  the  same  subject. 
It  is  still  a  popular  play  on  the  boards. 

Richard  Plantagenet,  plin-taj'e-n£t,  Enea. 
OF  Cornwall,  titular  emperor  of  Germany, 
younger  son  of  King  John  of  England :  b.  Win- 
chester, Hampshire,  5  Jan.  1209;  d.  Kirkham, 
Lancashire,  2  April  1272.  He  fought  against 
France,  in  the  army  of  his  brother  Henry  III., 
went  on  a  crusade  to  Palestine,  and  on  his  re- 
turn to  England  in  1242  again  assisted  his 
brother  in  a  war  against  France,  but  was  soon 
after  deprived  of  his  French  domain  Guienne. 
In  1256  he  was  chosen  emperor  of  Germany  by 
a  faction  while  the  opposing  party  declared 
Alfonso  X.  emperor.  He  was  crowned  king 
of  the  Romans  in  1257,  but  was  unable  to  obtain 
general  recognition  though  he  exercised  all  the 
rights  of  a  sovereign.  In  1264  he  returned  to 
England  tc  assist  his  brother  and  was  taken 
prisoner  at  the  battle  of  Lewes,  13  May  1264. 
He  returned  to  Germany  in  1268,  held  a  diet  at 
VVorms  in  1269,  after  which  he  returned  to 
England.  He  was  one  of  the  ablest  and  wealth- 
iest princes  of  his  day. 

Consult:  Lorenz,  'Deutsche  im  13.  und  14. 
Jahrhundert'  (1863-7) ;  Schirrmacher,  'Die 
letzten  Hohenstauffen'  (1871);  Koch,  'Richard 
vo-i  Cornwall   1209-1257'    (1888). 

Richard  Carvel,  a  historical  novel  by 
Winston  Churchill,  published  in  1900.  It  is  a 
story  of  the  Revolutionary  period  and  the  hero, 
Richard  Carvel,  spends  his  early  life  in  Mary- 
land, where  he  is  brought  up  by  his  grand- 
father, an  ardent  supporter  of  King  George. 
The  climax  of  the  story  is  reached  in  a  brilliant 
description  of  the  victory  of  the  Bon  Homme 
Richard  over  the  Serapis,  in  which  battle  Car- 
vel is  severely  wounded. 

Richard  of  Cirencester,  s!s'e-t6r,  English 
chronicler  of  the  14th  century.  .Ml  that  is 
known  of  his  life  is  that  he  entered  the  Benedic- 
tine monastery  of  St.  Peter's,  Westminster,  and 
was  there  in  1350;  that  in  1391  he  obtainedper- 
mission  from  his  abbot  to  make  a  visit  to  Jeru- 
salem; and  that  he  died  in  his  monastery  in 
1400  or  1401.  He  is  the  author  of  'Speculum 
Historiale  de  Gestis  Regum  Angliae,'  a  com- 
pilation from  other  chronicles,  giving  an  account 
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of  the  kings  of  England  from  447  to  1066.  His 
name  is  best  known,  however,  in  connection  with 
a  forgery  of  the  i8th  century.  In  1747  Charles 
Bertram,  an  English  teacher  in  Copenhagen, 
■wrote  to  the  well  known  English  antiquary, 
Stukeley,  that  a  friend  of  his  had  a  manuscript 
•work  on  Roman  Britain,  by  a  monk  named 
Richard  of  Westminster,  and  a  transcript  of  the 
MS.  was  subsequently  forwarded,  with  a  few 
lines  in  facsimile.  The  author  was  soon  identi- 
fied with  Richard  of  Cirencester,  who  henceforth 
passed  for  the  writer  of  a  valuable  Latin  treatise, 
*De  Situ  BritannijE.*  The  work  was  published 
in  Copenhagen  in  1757  and  passed  as  authentic 
until  B.  B.  Woodward,  librarian  of  Windsor 
Castle,  exposed  the  forgery  in  1866. 

Richard  Roe.     See  Doe,  John. 

Richards,  rich'ardz,  Charles  Brinckerhoff, 
American  engineer:  b.  Brooklyn,  N.  Y.,  23  Dec. 
1833.  He  was  educated  privately,  and  for  many 
years  was  superintendent  of  the  Colt's  Arms 
•Company  at  Hartford.  He  occupied  a  similar 
•post  with  the  Southwark  Foundry  and  Machine 
•Company  at  Philadelphia  in  1880-4,  was  consult- 
ing engineer  for  numerous  public  buildings  and 
since  i^  has  filled  the  chair  of  mechanical 
«ngineering  at  Yale.  He  invented  in  1861  the 
indicator  for  steam-engines,  which  bears  his 
name;  was  one  of  the  United  States  expert 
commissioners  at  the  Paris  Exposition  in  1889, 
and  prepared  a  large  share  of  their  official  re- 
port ;  and  is  a  member  of  various  American  and 
European  scientific  societies.  He  was  editor 
of  engineering  and  technical  terms  in  Web- 
sters  'International  Dictionary.* 

Richards,  Ellen  Henrietta  Swallow,  Amer- 
ican chemist  and  educator:  b.  Dunstable,  Mass., 
3  Dec.  1842.  She  was  graduated  from  Vassar 
in  1870,  from  the  Massachusetts  Institute  of 
Technology  in  1873,  and  in  1875  was  married 
to  Robert  Hallowell  Richards.  She  has  been 
an  instructor  at  the  Massachusetts  Institute  of 
Technology  since  1876,  is  chemist  of  the  Man- 
tifacturers'  Mutual  Fire  Insurance  Company, 
and  is  also  a  specialist  in  water  analysis.  She 
has  published  'Chemistry  of  Cooking  and  Oean- 
ang>  (1882);  'The  Cost  of  Living*  (1899); 
•<Air,  Water,  and  Food'  (1900);  etc. 

Richards,  Henry  Brinley,  Welsh  pianist 
and  composer:  b.  Carmarthen,  Wales,  13  Nov. 
1819;  d.  London  i  May  1885.  He  was  educated 
at  the  Royal  Academy  in  London,  gained  a  high 
position  as  a  pianist  and  became  a  director  and 
professor  at  the  Academy.  He  made  a  specialty 
of  Welsh  music  on  which  he  frequently  lec- 
tured, and  won  popularity  by  his  compositions 
•which  include  pianoforte  pieces,  part  songs, 
■songs,  orchestral  pieces,  etc.  His  works  in- 
<lude:  'Overture  in  F  minor,  for  Orchestra* 
<i840);  'The  Harp  of  Wales*  (1863):  'God 
"Bless  the  Prince  of  Wales*  (1863);  'Let  the 
Hills  Resound*  (1873) ;  etc. 

Richards,  Laura  Elizabedi  Howe,  Ameri- 
can writer  of  juvenile  fiction :  b.  Boston  1850. 
She  is  a  daughter  of  Mrs.  Julia  Ward  Howe 
(q.v.),  and  was  married  in  1871  to  Henry  Rich- 
ards of  Gardiner,  Maine,  where  she  has  since 
resided.  Among  her  numerous  popular  works 
are:  'The  Joyous  Story  of  Toto*  (1885); 
■<  Queen  Hildegarde*  (1889);  'Captain  January* 
(1890) :  'Three  Margarets*  (1897);  'The 
Creen  Satin  Gown*  (1903). 


Richards,  Thomas  Addison,  author  and 
artist:  b.  London  3  Dec.  1820;  d.  Annapolis  29 
June  1900.  He  came  to  the  United  States  in 
1831  and  settled  in  Georgia.  He  studied  art 
at  the  National  Academy  in  New  York  and  with 
Daniel  Huntington,  and  at  an  early  age  began 
writing  and  illustrating  for  publication.  He 
organized  the  Woman's  School  of  Design  at 
Cooper  Union  in  1859  and  was  its  first  director. 
In  1868  he  became  professor  of  art  in  the  Uni- 
versity of  the  City  of  New  York  and  after  25 
years'  service  was  made  professor  emeritus.  He 
was  a  constant  exhibitor  at  the  National  Acad- 
emy of  Design,  became  an  associate  in  1848,  an 
academician  in  185 1,  and  was  member  of  the 
council  and  corresponding  secretary  1852-9^2.  In 
the  early  '50s  he  was  a  frequent  contributor 
of  pictures  and  text  to  'Harper's  Magazine,* 
describing  in  his  articles  scenes  in  the  United 
States  and  the  homes  of  American  authors.  His 
landscape  paintings  produced  in  many  parts 
of  the  United  States  and  Europe  are  illustra- 
tive rather  than  creative.  He  was  the  author 
and  illustrator  of  'The  American  Artist* 
(1848);  'Georgia  Illustrated*  (1851);  'Ro- 
mance of  American  Landscape*;  'Summer 
Stories  of  the  South*;  'Pictures  and  Painters.* 

Richards,  William  Trost,  American  artist: 
b.  Philadelphia,  14  Nov.  1833;  d.  Newport.  R.I., 
8  Nov.  1905.  He  first  studied  under  Paul  Weber 
and  in  1855  went  abroad  for  observation  and 
study  in  Italy  and  Paris,  establishing  a  studio 
in  Philadelphia  in  1856.  In  his  landscapes  he 
adopted  the  minute  method  of  drawing  charac- 
teristic of  the  English  Pre-Raphaelites,  though 
he  resembled  them  in  no  other  respect,  his 
subjects  being  transcripts  rather  than  com- 
posed pieces.  His  greatest  success  was  in 
his  marines  where  he  carefully  studied  the 
motion  of  waves  in  storm  and  calm.  He 
painted  numerous  subjects  along  the  Atlantic 
coast,  especially  near  Newport  where  he  later 
lived.  Ha  exhibited  at  the  Royal  Academy, 
London,  at  the  Paris  Salon  and  the  various 
American  Expositions.  He  was  a  member  of 
the  National  Academy  of  Design.  A  series 
of  his  water-color  marines  hangs  in  the  Metro- 
politan Museum,  New  York. 

Richardson,  rich'ard-s6n,  Abby  Sage, 
American  lecturer  and  author :  b.  Massachusetts 
14  Oct.  1837 ;  d.  Rome,  Italy,  S  Dec.  1900.  She 
was  married  to  Daniel  MacFarland,  and  in  1866 
made  her  debut  as  an  actress.  In  1868  she  was 
divorced  from  MacFarland  and  was  engaged  to 
marry  Albert  Deane  Richardson  (q.v.)  when 
he  was  shot  by  her  former  husband  in  1869. 
She  was  married  to  Richardson  a  few  day<!  be- 
fore his  death  and  then  retired  from  the  stage, 
afterward  devoting  herself  to  lecturing  and  writ- 
ing. She  made  several  adaptations  of  plays 
from  the  French  and  her  last  work  was  a  dram- 
atization of  Weyman's  'Sophia.*  Her  works 
include:  'Stories  from  Old  English  Poetry* 
(1871);  <01d  Love  Letters*  (1883);  'Abelard 
and  Heloise*  (1884)  ;  etc.  In  collaboration  with 
Grace  Furniss  she  adapted  the  plays:  'The 
Pride  of  Jeimico*  and  'The  Colonial  Girl.* 

Richardson,  Albert  Deane,  American  jour- 
nalist: b.  Franklin,  Mass.,  6  Oct.  1833;  d.  New 
York  2  Dec.  1869.  He  was  a  war  correspondent 
for  the  New  York  Tribune  during  the  Civil 
War  and  while  trying  to  run  the  batteries  of 
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Vicksburg  in  1863  was  taken  prisoner  and  held 
for  18  months.  He  was  shot  by  Daniel  Mac- 
Farland  26  Nov.  1869  and  died  a  few  days  later. 
His  miscellaneous  writings  were  published  by 
his  widow,  Abby  Sage  Richardson  (q.v.),  with 
the  title  •Garnered  Sheaves'  (1871),  and  his 
other  works  include:  'The  Field,  the  Dungeon, 
and  the  Escape'  (1865);  'Beyond  the  Missis- 
sippi* (1866);  <A  Personal  History  of  Ulysses 
S.  Grant'  (1868);  etc. 

Richardson,  Sir  Benjamin  Ward,  English 
physician:  b.  Somerby,  Leicestershire,  31  Oct. 
1828;  d.  London  21  Nov.  1896.  He  was  edu- 
cated at  Anderson  College,  Glasgow,  and  St 
Andrews  University,  and  in  1855  removed  to 
London  and  for  three  years  was  lecturer  on 
medical  jurisprudence  at  the  School  of  Medi- 
cine, in  Grosvenor  Place,  and  until  1865  lecturer 
on  physiology.  Sanitary  reform  and  methods 
of  producing  anaesthesia  were  the  two  fields  in 
which  he  was  especially  interested.  Of  the  14 
anaesthetics  that  he  brought  into  use  methylene 
bichloride  is  most  widely  known.  He  intro- 
duced the  ether  spray  for  local  anaesthesia,  and 
the  lethal  chamber  for  the  humane  extinction 
of  the  life  of  animals.  He  also  discovered  the 
properties  of  amyl  nitrite  and  introduced  a 
number  of  bromides  and  other  substances  into 
use  by  the  medical  profession.  He  was  a  strong 
advocate  of  total  abstinence  from  the  use  of 
alcohol,  on  the  ground  that  its  power  as  a  drug 
required  the  greatest  caution  in  its  use.  Aside 
from  his  scientific  writing  he  produced  biogra- 
phies, plays  and  poems.  The  "Asclepiad,"  a 
series  of  original  researches  in  the  science,  art 
and  literature  of  medicine,  was  written  entirely 
by  himself  and  appeared  quarterly  from  1884  to 
1895.  Besides  works  already  mentioned  he 
wrote  'Diseases  of  Modern  Life*  (1876);  'Na- 
tional Health'    (1890);  etc. 

Richardson,  Charles,  English  philologist: 
b.  London  5  July  1775;  d.  Feltham,  Middlesex, 
6  Oct.  1865.  He  studied  law,  but  early  turned 
his  attention  to  literary  pursuits  and  afterward 
opened  a  school  at  Clapham.  He  was  pen- 
sioned in  1852.  His  works  include:  'Illustra- 
tions of  English  Philology'  (1815)  ;  'New  Dic- 
tionary of  the  English  Language'  (1837);  'On 
the  Study  of  Languages'  (1854);  etc 

Richardson,  Charles  Francis,  American 
educator:  b.  Hallowell,  Maine,  29  May  1851. 
He  was  graduated  from  Dartmouth  in  1871, 
was  editor  of  the  New  York  'Independent'  in 
1872-8,  of  the  Philadelphia  'Sunday  School 
Times'  in  1878-80,  and  of  'Good,  Literature,' 
New  York,  in  1880-2.  Since  1882  he  has  occu- 
pied the  chair  of  English  at  Dartmouth.  He 
has  published:  'A  Primer  of  American  Liter- 
ature' (1878);  'The  Cross,'  poems  (1879); 
'The  Choice  of  Books'  (1881);  'American 
Literature  1607-1885'  (1886-8)  ;  'The  End  of 
the  Beginning'   (1896);  etc. 

Richardson,  Ernest  Cushing,  American 
librarian:  b.  Woburn,  Mass.,  9  Feb.  i860.  He 
was  graduated  from  Amherst  in  1880  and  from 
Hartford  Theological  Seminary.  In  1883-90  he 
was  professor  and  librarian  at  the  latter  institu- 
tion and  since  1890  has  been  librarian  at  Prince- 
ton. He  was  American  editor  of  Bemer's 
'Jahresberichte  d.  Geschichtswissenschaft'_;  crit- 
ical editor  of  'Hieronymus  w.  Gennadius  de 
Viris   Inlustribus'    (1896);   and  wrote:    'Bio- 


graphical Synopsis  of  the  Ante-Nicene  Fathers* 
(1887);  'Classifications,  Theoretical  and  Prac- 
tical' (1901). 

Richardson,  Henry  Hobson,  American 
architect:  b.  Parish  of  St.  James,  La.,  29  Sept. 
1838;  d.  Boston  27  April  i^.  He  was  gradu- 
ated at  Harvard  in  1859  and  in  the  following 
year  went  to  Paris  and  entered  the  Ecole  des 
Beaux  Arts.  Throughout  his  student  life  in 
Paris  he  worked  under  the  instruction  of  L.  J. 
Andre,  and  when  his  private  fortune  was  swept 
away  by  the  Civil  War  he  secured  through 
Andre's  friendship  an  appointment  in  a  gov- 
ernment office  in  Paris.  In  1865  he  returned 
to  the  United  States  and  located  his  business  in 
New  York.  His  first  commission,  received 
in  October  1866,  was  for  building  the  Church  of 
the  Unity  in  Springfield,  Mass.  The  design  of 
this  church  is  the  only  instance  of  his  follow- 
ing Gothic  models;  and  this,  which  may  in 
general  terms  be  typical  of  the  English  Rural 
Gothic,  yet  presents  certain  independent  features 
that  show  the  practical  bent  of  his  mind. 
Shortly  afterward  he  built  the  Boston  &  Albany 
railroad  office  in  the  same  city  and  Grace 
Church  in  West  Medford.  In  October  1867  he 
formed  a  partnership  with  Giarles  Gambrill 
which  lasted  until  October  1878.  The  works 
of  this  period,  which  include  several  of  his 
more  important  ones,  and  especially  Trinity 
Church  in  Boston,  were  projected  under  the 
firm  name,  though  with  few  exceptions  were 
the  conceptions  of  Richardson.  In  1870  the 
commission  was  received  to  build  the  Brattle 
Street  Church  in  Boston  and  the  design  he 
produced,  Romanesque  in  general  character, 
may  be  regarded,  however,  as  rather  transitional 
to  that  style  that  he  worked  in  so  consistently 
in  the  latter  part  of  his  life,  and  which  re- 
ceived its  first  confirmation  in  the  North  Church 
of  Springfield,  built  by  him  in  1872.  The  Brat- 
tle Street  Church,  now  known  as  the  First 
Baptist  Church,  has  a  fine  tower  ornamented 
below  the  upper  arcade  by  a  bold  sculptured 
frieze.  The  church  itself  is  ineffective  in  re- 
spect to  the  relations  of  its  general  masses  with 
this  superb  tower,  and,  its  acoustic  properties 
being  imperfect,  the  work  is  judged  a  partial 
failure. 

Trinity  Church  in  Boston  was  begun  in 
1872  and  finished  in  1877.  This  church  shows 
the  perfection  of  his  individual  style  evolved 
from  his  study  of  the  Romanesque  churches 
of  southern  France.  It  is  cruciform  in  plan, 
but  its  distance  from  apse-wall  to  fagade  is  only 
about  39  feet  in  excess  of  the  distance  between 
the  two  walls  of  the  transepts.  This  innovation 
in  church  architecture  has  had  a  powerful  effect 
upon  subsequent  designs.  After  Trinity  he  pro- 
duced only  two  other,  and  these  comparatively 
unimportant  churches,  though  he  entered  the 
competition  for  the  Cathedral  Church  at  Albany. 
His  subsequent  work  was  in  the  designing  of 
municipal  or  commercial  structures,  and  of 
these  the  one  by  which  he  wished  to  be  judged 
was  the  Allegheny  County  Buildings-  Court- 
house and  Jail,  of  Pittsburg,  Pa.  Th^se  stn--.- 
tures,  however,  he  did  not  live  to  see  com- 
pleted. Other  buildings  designed  by  him  are 
Sever  Hall,  and  the  Law  School  of  Harvard 
University;  the  City  Hall  at  Albany;  parts  of 
the  New  York  State  Capitol  at  Albany,  in  which 
he  was  associated  with  Leopold  Eidlitz  and  Fred- 
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erick  Law  Olmsted,  his  individual  work  being 
the  Senate  chamber,  the  Governor's,  room,  the 
G)urt  of  Appeals  chamber  and  the  Western 
staircase;  the  Chamber  of  Commerce  at  Cin- 
cinnati and  the  Field  Building  at  Chicago. 
Other  buildings  such  as  stores,  railway  stations, 
public  libraries  and  private  dwellings  were  de- 
signed by  him.  Consult:  Van  Rensselaer, 
<  Henry  Hobson  Richardson,  and  His  Works' 
(1888). 

Richardson,  Sir  John,  Scottish  naturalist 
and  Arctic  explorer:  b.  Dumfries,  Scotland,  s 
Nov.  1787;  d.  Lancrigg,  near  Grasmere,  Scot- 
land, 5  June  1865.  He  was  educated  at  the 
University  of  Edinburgh  and  in  1807  entered 
the  navy  as  assistant  surgeon.  In  1819  he  was 
appointed  surgeon  and  naturalist  to  Sir  John 
Franklin's  expedition  to  Hudson  Bay  and  the 
Coppermine  River.  He  was  appointed  surgeon 
of  the  Royal  Marines  at  Chatham  in  1824,  but 
accompanied  Franklin  on  his  second  Arctic  ex- 
pedition in  1825,  resuming  his  duties  at  Chatham 
m  1827.  He  was  knighted  in  1846  and  in  1848 
set  out  with  Rae  in  search  of  Franklin.  The 
search  was  fruitless  so  far  as  finding  trace  of 
Franklin,  but  Richardson  gained  valuable  in- 
formation concerning  the  physical  conditions  of 
North  America.  In  1855  he  resigned  his  posi- 
tion as  surgeon  to  the  Hasler  Hospital  at  Gos- 
port,  which  he  had  held  since  1838.  He  was 
author  of  the  articles  "Ichthyology*  and  "Frank- 
lin" for  the  Encyclopaedia  Britannica;  Vols.  I. 
and  III.  of  'Fauna  Boreali-Americana ;  and  also 
published:  'A  Voyage  Through  Rupert's  Land 
and  the  Arctic  Sea>  (1851)  ;  <The  Polar  Region' 
(1861);  etc. 

Richardson,  Leander,  American  journalist: 
b.  Cincinnati  28  Feb.  1856.  He  has  been  en- 
gaged on  various  leading  newspapers,  was 
editor  of  the  'Dramatic  News'  in  1891-6,  on 
the  editorial  staff  of  the  New  York  Morning 
Telegraph  1896-1900,  and  is  now  (1906)  editor 
of  the  'New  York  Inquirer.'*  He  has  adapted 
several  plays  and  operettas  from  the  French  and 
has  written:  'The  Dark  City';  'As  Ye  Sow'; 
the  plays:  'The  Millionaire';  'Under  City 
Lamps' ;  etc. 

Richardson,  Rufus  Byam,  American  arch- 
aeologist :  b.  Westford,  Mass.,  18  April  1845. 
He  was  graduated  from  Yale  in  1869,  studied 
divinity  at  Yale  1869-72,  and  at  Berlin  18^2-74. 
He  was  professor  of  Greek  at  the  University 
of  Indiana  1880-2,  and  at  Dartmouth  1882-93 
and  since  the  year  last  named  has  been  director 
of  the  American  School  of  Classical  Studies  at 
Athens,  Greece.  He  has  edited  ^Eschines'  'Ora- 
tion Against  Ctesiphon'  ( 1889)  ;  and  contributed 
frequently  to  the  'American  Journal  of  Arch- 
jeology'  (1892-1902).  He  wrote  'Vacation 
Days  in  Greece'  (1903). 

Richardson,  Samuel,  English  novelist:  b. 
Derbyshire,  1689;  d.  Parson's  Green,  near  Lon- 
don, 4  July  1761.  Up  to  the  age  of  50  the  life 
of  Richardson  was  not  only  uneventful,  but  un- 
distinguished. The  son  of  a  joiner  of  the  bet- 
ter class,  who  had  moved  from  London  owing 
to  circumstances  vaguely  connected  with  Mon- 
mouth's rebellion,  there  is  no  clear  evidence 
that  he  ever  had  more  than  what  he  calls 
"common  school  learning."  His  father's  means 
did  not  permit  him  to  take  orders,  but  as  a 


concession  to  an  early  taste  for  reading,  he 
was,  when  the  family  returned  to  the  metropolis^ 
apprenticed  to  John  Wilde,  an  Aldersgate 
street  printer.  Here  he  exhibited  the  usual 
traits  of  the  exemplary  apprentice;  proceeded, 
in  due  course,  compositor,  corrector,  overseer, 
and  master;  and,  as  in  duty  bound,  eventually 
married  his  employer's  daughter.  From  Fleet 
street,  where  he  first  began  business,  he  moved 
to  Salisbury  Court  (now  square)  ;  set  up  news- 
papers and  books;  worked  on  the  publications 
of  the  Society  for  the  Encouragement  of  Learn- 
ing; and  advanced  generally  in  an  industrious 
career.  His  first  wife  dying  in  1731,  he  mar- 
ried again,  his  second  wife  being  the  sister  of 
James  Leake,  a  Bath  bookseller.  Children 
were  borne  to  him  by  both  his  wives;  but  he 
was  well  past  middle  life  before  he  had  ac- 
quired any  literary  reputation,  although  he  had 
long  been  known  to  his  friends  as  what  G<^ld- 
smith  calls  "a  dab  at  an  index,"  a  clever  com- 
piler of  opportune  prefaces  and  "honest  dedi- 
cations," and,  above  all,  a  copious  and  inde- 
fatigable letter-writer. 

This,  from  his  childhood,  had  been  his 
hobby.  As  a  boy  he  was  the  chartered  secre- 
tary of  all  the  love-sick  girls  in  the  neighbor- 
hood; as  a  printer's  apprentice  he  had  cor- 
responded voluminously  with  a  gentleman  who 
was  a  "master  of  the  epistolary  style;*  and  it 
is  characteristic  of  the  qualities^  he  afterward 
developed  as  a  novelist,  that  his  communica- 
tions were  always  of  the  moral  or  improving 
order.  Out  of  these  things  arose  his  first  liter- 
ary effort.  Two  bookseller  friends,  Rivington  and 
Osborn,  suggested  to  him  the  preparation  of  a 
model  letter-writer.  Richardson  at  once  went 
farther  by  proposing  that  the  letters  should 
teach  those  concerned  to  think  as  well  as  write. 
Such  was  the  origin  of  the  little-known  volume 
of  'Familiar  Letters'  issued  in  January,  1741. 
Before  it  was  finished,  one  of  the  model  epis- 
tles, coupled  with  the  recollection  of  some- 
thing he  had  heard  some  20  years  before, 
led  him  to  the  composition  of  a  story,  also  in 
letters,  dealing  with  the  triumphs  of  chastity 
in  humble  life.  The  idea  rapidly  grew  into  the 
famous  'Pamela;  or.  Virtue  Rewarded*  (1740'), 
which  not  only  obtained  an  immediate  and  unex- 
ampled success,  but,  by  superadding  to  the  patient 
realism  of  Defoe  a  power  of  minute  mental  an.^ly- 
sis  which  Defoe  did  not  possess,  set  a  new  fashion 
in  fiction.  It  is  this  latter  quality,  together  with 
the  transfer  of  the  fable  from  the  impossible 
land  of  heroic  romance  to  the  very  probable 
region  of  ordinary  life,  which  gives  the  Salis- 
bury Court  printer  his  claim  to  have  invented 
the  novel  of  sentimental  analysis  as  opposed 
to  the  novel  of  manners.  Despite  the  moral 
professions  of  'Pamela'  many  of  its  scenes 
arc  needlessly  indelicate;  and  the  final  union 
of  the  heroine  to  the  man  who  has  repeatedly 
attempted  her  ruin  is  unpleasant, —  to  say  noth- 
ing of  the  fact  that  there  is  a  sordid  air  of 
calculation  about  the  virtue  she  so  vigilantly 
preserves.  But  dealing,  as  the  story  did,  with 
real  people  in  a  real  way,  in  what  was.  more- 
over, a  dead  season  of  letters,  the  book's  success 
is  not  surprising.  Fine  ladies  raved  about  it 
in  public  places.  Clergymen  praised  it  from  the 
pulpit.  Pope,  sincerely  or  insincerely,  de- 
clared it  "would  do  more  good  than  many  vol- 
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umes  ot  sermons,*  and  the  voices  of  the  con- 
tinuer  and  parodist  were  speedily  heard  in  the 
land. 

Of  the  inevitable  sequel,  *  Pamela's  Conduct 
in  High  Life,'  by  John  Kelly  of  the  ^Universal 
Spectator,*  nothing  need  be  said,  save  that  it 
forced  Richardson  upon  a  continuation  of  his 
■own,  now  deservedly  neglected.  But  among 
the  numerous  publications  prompted  by  'Pame- 
la's* more  assailable  side,  two  in  particular  re- 
quire to  be  mentioned.  One  was  <An  Apology 
for  the  Life  of  Mrs.  Shamela  Andrews,*  a 
clever  but  very  gross  attack  upon  the  inner 
morality  of  the  heroine.  Richardson  himself 
attributed  this  to  Fielding,  as  did  other  of 
his  contemporaries ;  but  Fielding  is  never  known 
to  have  acknowledged  it.  Ten  months  later 
Fielding  issued  'Joseph  Andrev.'s,'  which  at 
all .  events  set  out  with  the  open  intention  of 
burlesquing  Richardson,  although  its  writer 
promptly  abandoned  this  inadequate  motive 
with  the  development  of  more  important  char- 
acters than  Pamela  Booby,  a  name  which,  both 
in  'Shamela*  and  'Joseph  Andrews,'  is  cruelly 
filled  in  from  Richardson's  hero,  *Mr.  B.'* 
Eitlier  of  these  performances  was  sufficient  to  be 
fl  thorn  in  the  side  of  'Pamela's*  sensitive  au- 
thor. But  probably  the  worst  thorn  of  all  was 
the  success  of  Fielding's  'Tom  Jones,'  which 
appeared  not  long  after  Richardson's  next  novel 
of  'Clarissa.' 

'Clarissa;  or  the  History  of  a  Young  Lady,' 
usually  misnamed  'Clarissa  Harlowe,'  was  pub- 
lished in  1747-8,  in  seven  volumes  and  three 
instalments.  The  story,  which  deals  with  the 
■"Distresses  that  may  attend  the  Misconduct 
both  of  Parents  and  Children  in  Relation  to 
Marriage,"  is  an  intensely  tragic  one.  The 
heroine,  a  very  pure  and  beautiful  woman,  is 
deliberately  hunted  down  by  a  relentless  se- 
ducer, whose  eventual  death  at  the  hand  of  her 
guardian  only  faintly  satisfies  poetical  justice. 
But  in  this  book  Richardson  rises  to  the  height 
of  his  powers.  Encumbered  by  a  story  to  be 
told  in  letters,  and  trammelled  with  his  own 
prolixity,  he  nevertheless  contrives  to  hold  his 
readers  fascinated,  not  only  with  the  fortunes 
of  his  heroine,  but  with  the  individuality  of 
her  despicable  but  dazzling  pursuer,  who  is 
■drawn  with  surpassing  dexterity.  The  inter- 
mittent mode  of  publication  added  flame  to  the 
public  interest  in  the  issue;  and  the  writer  was 
iiombarded  with  appeals  for  a  'happy  ending." 
As  to  this,  he  showed  more  artistic  fortitude 
than  might  have  been  expected.  Imperfect  as 
his  education  had  been,  he  had  learned  from  the 
'Spectator'  that  to  "make  virtue  and  innocence 
happy  and  successful"  was  to  defeat  one  of 
the  great  ends  of  tragedy,  "the  raising  of  com- 
miseration and  terror  in  the  minds  of  the  au- 
<lience.'*  So  Clarissa  Harlowe  dies  elabor- 
ately of  a  broken  heart;  and  her  history  re- 
mains a  masterpiece. 

By  this  time  Richardson  was  nearing  60, 
and  might  reasonably  have  held  his  hand.  But 
the  welcome  accorded  to  Fielding's  'Tom 
Jones,'  coupled  with  the  importunities  of  his 
coterie  of  lady  friends,  soon  engaged  him  in 
a  third  effort,  the  object  of  which  was 
to  delineate  a  model  good  man  and  fine  gentle- 
man combined.  This  was  the  'History  of  Sir 
Charles   Grandison'    (1753-4),   a   book    which 


still  has  its  admirers,  though  it  does  not  by 
any  means  attain  the  tragic  level  of  'Qar- 
issa.*  That  the  hero  of  such  a  work  should  be 
something  of  a  prig  is  inevitable;  but  he  has 
many  estimable  qualities  which  are  not  ridicu- 
lous; and  he  is  surrounded  by  a  bevy  of  fe- 
male worshippers  who  are  drawn  with  un- 
questionable skill.  Neither  Clementina  nor 
Harriet  Byron  could  have  been  conceived  by  an 
inferior  artist.  It  is  easy  to  make  fun  of  the 
little  printer's  superexcellent  central  figrre;  but 
there  must,  in  spite  of  his  long-windedness,  have 
been  something  in  the  personage  who  could 
attract  the  admiration  of  both  Ruskin  and  the 
Master  of  Balliol. 

Beyond  a  very  popular  paper  in  Johnson's 
'Rambler,'  Richardson  wrote  nothing  more 
of  importance.  He  continued  to  prosper  in  his 
business,  made  money,  became  Master  of  the 
Stationers'  Company,  and  eventually  Law 
Printer  to  the  King.  He  was  a  nervous,  in- 
offensive, sensitive  valetudinarian,  delighting  in 
the  stimulus  of  feminine  adulation  rather  than 
in  the  robust  criticism  of  his  own  sex.  His 
style  is  hopelessly  pedestrian  and  diffuse;  but 
it  has  an  extraordinary  cumulative  power  which 
attracts,  and  by  degrees  detains,  the  persever- 
ing reader.  His  faculty  of  minute  imagination 
is  wonderful ;  and  he  gradually  acquired  an  ex- 
traordinary insight  into  the  workings  of  the 
female  heart.  The  English  fiction  which  follow- 
ed developed  itself  on  somewhat  different  lines ; 
but  it  is  impossible  to  deny  to  him  the  credit  of 
inaugurating  the  novel  of  sentimental  analysis, 
which  for  a  time  became  the  fashion,  even 
more  in  France  and  Germany  than  in  England. 

Bibliography. —  Richardson's  life  has  been 
written  by  Mrs.  A.  L.  Barbauld,  'Memoir'  pre- 
fi.xed  to  'Correspondence'  (6  vols.,  1804)  ;  by 
Miss  C.  L.  Thomson  (1900),  and  by  .\ustin 
Dobson,  'English  Men  of  Letters'  (1902). 
Consult  also  Scott's  'Lives  of  the  Novelists* 
(1825):  Mrs.  Oliphant,  'Blackwood's  Maga- 
zine* (March,  1869);  H.  D.  Traill,  'Contem- 
porary Review*  (October,  1883),  and  Texte's 
'Jean  Jacques  Rousseau'  etc.  (1895).  There  are 
editions  of  his  novels  by  Rev.  E.  Mangin 
(i8n);  Sir  Leslie  Stephen  (1883");  Mrs.  Mc- 
Kenna  (1901),  and  Prof.  W.  L.  Phelps  of  Yale. 
There  _  are  several  portraits  of  Richardson  by 
the  painter  Joseph  Highmore. 

Austin  Dobson', 
Author  of   ^Life  of  Richardson,'    etc. 

Richelieu,  Armand  Jean  du  Plessis,  arman 
zhon  du  plcs-se  resh-le-e,  Eng.  resh'loo,  Cardi- 
nal. Due  DE,  French  prelate  and  statesman:  b. 
Paris,  according  to  Jal,  who  cites  a  register  of 
baptism,  9,  not  as  usually  stated,  5  Sept.  1585; 
d.  Paris  4  Dec.  1642.  He  was  originally 
destined  for  the  profession  of  arms  but  his 
brother,  Alphonse,  having  resigned  the  bishopric 
of  Lugon,  this  was  bestowed  on  him  by  Henry 
IV.  (1606).  He  obtained  from  the  pope  a  dis- 
pensation allowing  him  to  accept  the  office 
though  under  age,  and  on  16  April  1607  was 
consecrated  by  the  Cardinal  de  (jivry  in  pres- 
ence of  the  pope  himself  (Paul  V.).  For  sev- 
eral years  he  devoted  himself  to  the  duties  of 
his  see,  reforming  abuses,  and  laboring  for  the 
conversion  of  Protestants.  But  his  ambition 
always  made  him  turn  his  eyes  toward  the  court, 
and  having  come  to  Paris  in  1614  as  deputy  of 
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the  clergy  of  Poitou  to  the  States-General  he 
managed  to  insinuate  himself  into  the  favor  of 
the  queen-mother,  who  obtained  for  him  the 
post  of  grand-almoner,  and  in  1616  that  of  sec- 
retary of  state  for  war  and  foreign  affairs.  On 
the  disgrace  of  the  queen-mother  (1617)  Riche- 
lieu fell  with  her,  and  was  banished  first  to 
Blois  and  then  to  Avignon.  In  1620  he  man- 
aRed  to  effect  a  reconciliation  between  Mary 
of  Medici  and  her  son  Louis  XIII.  On  5  Sept. 
1622  he  obtained  through  her  influence  the  car- 
dinal's hat,  and  on  19  April  1624  was  admitted 
into  the  council  of  state.  No  sooner  was  Riche- 
lieu secure  in  his  high  post  than  he  began 
systematically  to  extend  the  power  of  the  crown 
by  crushing  the  Huguenots  and  overthrowing 
the  privileges  of  the  great  vassals,  and  to  in- 
crease the  influence  of  the  French  monarchy 
by  undermining  that  of  the  Hapsburgs,  both 
beyond  the  Pyrenees  and  in  Germany.  Louis 
XIII.,  sensible  of  the  energy  of  his  minister, 
favored  his  plans,  though  he  always  showed 
a  dislike  for  the  man,  whom  he  would  gladly 
have  destroyed  had  he  been  able  to  govern 
without  him.  The  Huguenots  had  for  a  long 
time  resisted  the  royal  power ;  and  bloody  in- 
surrections, in  several  preceding  reigns,  had 
arisen  "from  their  struggles  in  their  attempts  to 
gpin  political  and  religious  power.  The  wis- 
dom and  mildness  of  Henry  IV.  had,  indeed, 
assuaged  the  excitement  of  the  contending 
parties,  but  his  reign  was  too  short  to  extin- 
guish the  fires.  Richelieu  resolved  to  crush  the 
weaker  by  the  aid  of  the  stronger  party,  and 
thus  to  deprive  those  who  should  be  disposed  to 
resist  his  schemes  of  their  main  prop.  The 
rallying-point  of  the  Huguenots  was  Rochelle ; 
and  Richelieu  neglected  no  means  to  make 
himself  master  of  that  city.  In  the  celebrated 
siege  of  Rochelle  he  commanded  the  army  in 
person. 

Rochelle,  supported  by  England,  from  which 
it  continually  received  supplies,  held  out  for  a 
long  time  against  all  the  efforts  of  the  cardinal ; 
and  the  hope  of  reducing  it  was  already  nearly 
abandoned,  when  Richelieu,  by  the  erection  of 
an  immense  mole,  cut  off  the  communication 
by  sea,  and  finally  compelled  it  to  surrender 
by  famine  (1628).  It  would  be  a  mistake  to 
see  in  this  war  that  Richelieu  waged  against 
the  Huguenots  an  example  of  religious  intoler- 
ance, for  although  this  would  have  been  quite 
in  keeping  with  the  spirit  of  his  time,  Richelieu 
was,  with  respect  to  this  matter,  in  advance 
of  his  age.  He  destroyed  the  political  conse- 
quence of  the  Huguenots  as  a  separate  body 
within  the  state,  but  by  the  Peace  of  Alais  or 
Edict  of  Grace,  which  concluded  the  war  (June 
1629),  he  left  them  liberty  of  worship  and 
equality  of  civil  rights,  and  throughout  his 
ministry  employed  them,  with  other  citizens, 
in  the  army,  the  magistracy,  and  offices  con- 
nected with  the  revenue.  During  the  continu- 
ance of  this  war  Richelieu  had  taken  various 
steps  in  pursuance  of  the  other  main  end  of 
his  internal  policy,  the  overthrow  of  the  power 
of  the  great  nobles.  In  1626  he  ordered  the 
demolition  of  all  those  feudal  fortresses  which 
could  not  be  used  for  the  defense  of  the  fron- 
tiers, and  which  were  a  perpetual  menace  to 
the  crown.  The  next  step  was  the  removal 
from  court  of  the  queen-mother  who  had  be- 
come hostile,  and  endeavored  to  obtain  Riche- 


lieu's downfall.  Saint  Simon  represented  to 
the  king  the  services  of  Richelieu  and  the  im- 
possibility of  dispensing  with  his  aid.  Louis, 
therefore,  ordered  him  to  Versailles,  and 
assigned  him  apartments  in  the  palace  directly 
below  his  own.  This  day  (10  Nov.  1630),  on 
which  the  hopes  of  the  queen  and  of  the  cardi- 
nal's enemies  were  disappointed,  was  called 
the  "Day  of  the  Dupes"  (*la  Joumee  des 
Dupes*).  The  queen-mother  was  banished  to 
Compiegne,  her  friends  removed  from  place, 
and  some  of  them  thrown  into  the  Bastille. 
This  step,  and  the  almost  total  annihilation  of 
the  privileges  of  the  parliaments  and  the  clergy, 
excited  all  classes  against  the  despotic  admin- 
istration of  the  cardinal,  and  the  discontent 
broke  out  in  numerous  risings  and  conspiracies, 
which,  however,  were  not  only  suppressed  by 
the  prudence  and  vigor  of  his  measures,  but 
also  contributed  to  the  furtherance  of  his  plans, 
and  gradually  rendered  the  royal  power  entirely 
absolute.  In  1632  the  royal  arms,  directed  by 
Richelieu  (in  the  previous  year  raised  to  the 
rank  of  duke),  suppressed  the  rising  in  favor 
of  the  Duke  of  Orleans,  the  king's  brother, 
to  which  the  Duke  of  Montmorency  had  been 
induced  to  lend  his  support.  Even  those  whom 
the  king  privately  favored  were  obliged  to  yield 
to  the  all-powerful  minister,  and  paid  with  their 
lives  for  their  rashness  in  venturing  to  oppose 
him,  as  in  the  instance  of  Cinq-Mars,  who  in 
1642,  had  entered  into  a  conspiracy  against  him, 
which  the  king  was,  not  without  reason,  believed 
to  have  favored.  While  the  minister  was  thus 
extending  the  power  of  the  crown  at  home  he 
did  not  neglect  the  aggrandizement  of  the  mon- 
archy abroad.  The  Thirtj'  Years'  war  gave 
him  an  opportunity  of  effecting  this  object. 
The  same  man  who  pursued,  with  the  great- 
est severity,  the  Protestants  in  France,  employed 
all  the  arts  of  negotiation,  and  even  force  of 
arms,  to  protect  the  same  sect  in  Germany, 
for  the  purpose  of  humbling  the  house  of 
Austria.  In  the  early  stages  of  the  war  he 
subsidized  Count  Mansfeld.  Subsequently  Gus- 
tavus  Adolphus,  king  of  Sweden,  the  great 
bulwark  of  religious  liberty  in  Germany,  re- 
ceived aid  of  every  kind  from  Richelieu  as  long 
as  he  was  not  in  danger  of -becoming  formidable 
to  France;  but  when  the  brilliant  victories  of 
Gustavus  gave  the  cardinal  reason  to  consider 
his  power  as  more  dangerous  than  that  of 
Austria  he  abandoned  that  prince  in  the  midst 
of  his  successes.  The  war  which  he  undertook 
against  Spain,  and  which  continued  till  1659. 
put  France  in  possession  of  Catalonia  and 
Roussiilon,  and  the  separation  of  Portugal  from 
Spain  was  effected  by  his  assistance  (1640). 

Richelieu  must  be  allowed  to  have  deserved 
the  character  of  a  gjreat  statesman;  he  cannot 
be  denied  the  glory  of  having  raised  the  power 
of  the  sovereign  in  France  to  its  highest  pitch; 
but  he  was  proud,  arrogant,  and  vindictive.  He 
was  a  patron  of  letters  and  art,  and  founder  of 
the  French  Academy  and  the  Jardin  des  Plantes. 
Louis  XIII.  died  a  few  months  after  him:  but 
in  the  long  reign  of  Louis  XIV.  the  effects 
of  Richelieu's  policy  were  yet  visible.  Richelicn 
was  the  putative  author  of  'Memoires*  relating 
to  the  years  1632-5;  <Maximes  d'Etat  ou  Testa- 
ment Politique  du  Cardinal  de  Richelieu' :  and 
'Journal  du  Cardinal  de  Richelieu.'  Of  these 
the  first  two  are  doubtful,  and  the  last  almost 
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certainly  spurious.  Consult:  Hanotaux,  <His- 
toire  du  Cardinal  de  Richelieu^  (1893-6) ; 
D'Avenel,  'Richelieu  et  la  Monarchic  Absolue' 
(1884-90);  Lodge,  'Richelieu*  (1896);  Zeller, 
'Louis  XIIL,  Marie  de'  Medicis,  Richelieu 
Ministre'  (1899).    See  also  France,  History. 

Richelieu,  Chamblay,  shan-bla,  or  Sorel, 
so-rel',  a  river  in  Canada,  in  the  Province  of 
Quebec;  the  outlet  of  Lake  Champlain,  and  a 
tributary  of  the  Saint  Lawrence  River.  _  It  js 
80  miles  long,  from  one  to  two  miles  wide  in 
some  places  and  from  1,000  to  1,200  feet  in 
other  parts.  It  is  navigable  its  whole  length, 
except  a  short  distance  where  rapids  are  an 
obstruction.  A  canal  has  been  built  around  the 
rapids.  In  the  valley  of  this  river,  Chamblay 
Valley,  were  made  some  of  the  first  settlements 
in  Canada.  The  river  was  of  importance  in  the 
discovery  and  settlement  periods  in  America, 
as  it  was  part  of  the  great  waterway  into  the 
interior;  and  for  over  two  centuries,  beginning 
with  Champlain's  Iroquois  campaign  in  1609,  it 
was  the  scene  of  many  battles. 

Richepin,  Jean,  zhdii  rSsh-paA,  French 
poet  and  dramatist:  b.  Medeah,  Algeria,  4  Feb. 
1849.  He  began  the  study  of  medicine  with 
his  father,  a  physician,  but  gave  it  up  and 
entered  the  Ecole  Normal  e  in  the  Department 
of  Literature.  After  1870  he  engaged  in  jour- 
nalism, editing  'L'Est,'  and  contributing  to 
'Mot  d'Ordre,'  the  'Corsaire'  and  'Verite,* 
in  which  latter  he  published  'Les  Etapes  d'un 
Refractaire.'  Shortly  afterward  he  published 
'Chanson  des  Gueux,'  for  which  he  was  fined 
and  obliged  to  spend  a  month  in  prison,  dur- 
ing which  time  he  wrote  'Morts  bizarres.' 
Works  of  this  character  have  placed  him  among 
the  most  advanced  of  the  naturalistic  school; 
the  boldness  of  his  expression  and  the  license 
of  his  subject  have  brought  to  him  both  ap- 
plause and  condemnation.  In  reply  to  criticism 
he  admitted  in  1881,  in  defense  of  his  works, 
that  his  coarseness  was  perhaps  unnecessary 
and  repugnant,  but  not  immoral.  His  works 
include  verses  under  titles  such  as  'Caresses* 
(1877);  'Blasphemes*  (1884);  <La  Mer> 
(1886);  'Mes  Paradis'  (1894);  of  romances 
'Madame  Andre*  (1874) ;  'Sophie  Monnier* 
(1884);  'Cesarine*  (1888);  'Braves  Gens* 
(1888),  besides  many  others;  and  of  dramas 
'Nana  Sahib*  (1882);  'Monsieur  Scapin* 
(1886) :  <Le  Flibustier*  (1888)  :  'Par  le  Glaive* 
(1892);  'Vers  la  Joie*  (1894);  'Chemineau* 
(1897).  He  published  also  a  work  entitled 
'Theatre  Chimerique*  (1896)  in  27  acts  in  prose 
and  verse. 

Richfield,  rich'feld,  Utah,  county-seat  of 
Sevier  County;  on  Rio  Grande  Western  rail- 
road; 135  miles  south  of  Salt  Lake  City.  It 
was  incorporated  in  1878.  It  is  the  centre  of 
an  agricultural  and  stock-raising  rtgion.  The 
public  school  system  includes  a  high  school 
founded  in  1896:  there  is  also  an  association 
library.    Pop.  (1910)  2,128. 

Richfield  Springs,  N.  Y.,  village  in  Otsego 
County;  on  the  Delaware,  Lackawanna  &  West- 
ern railroad;  about  one  mile  from  Schuyler 
Lake,  25  miles  south  by  east  of  Utica,  and  13 
miles  north  by  west  of  Cooperstown.  It  is  in 
a  productive  agricultural  region;  but  the  village 
is   a  well-known  health   resort  on  account   of 


its  large  number  of  mineral  springs.  It  is  also, 
a  famous  summer  resort.  Nearby  are  many 
places  of  attraction,  as  Otsego  Lake  and  vicinity. 
There  are  many  beautiful  drives  and  excellent 
roads  to  all  the  villages  and  towns  in  the 
vicinity.  It  has  several  small  manufacturing 
establishments  which  more  than  supply  local 
needs.  The  place  was  settled  about  the  middle 
of  the  i8th  century,  but  a  permanent  settlement 
was  not  made  until  after  the  Revolution.  It 
was  one  of  the  favorite  localities  of  the  Indian 
tribes  of  eastern  New  York.  Pop.  (1890)  1,623; 
(1900)  1,537;  (1910)  1,503. 

Richford,  rich'fdrd,  Vt.,  village  in  Frank- 
lin County ;  on  the  Missisquoi  River,  and  on  the 
Central  Vermont  and  Canadian  Pacific  R.R.'s; 
45  miles  northeast  of  Burlington.  It  was  first 
settled  in  1795  and  incorporated  as  a  village  in 
1878.  The  village  is  built  on  both  sides  of  the 
river  which  affords  good  water  power;  the 
lumber  interests  exceed  all  others  in  impor- 
tance, and  there  are  several  lumber,  saw,  and 
planing  mills.  It  is  also  in  a  maple  sugar  and 
agricultural  region,  and  has  a  good  trade,  being 
a  port  of  entry  from  Canada.  It  contains  a 
high  school,  founded  in  1892.  Pop.  (1890) 
1,162;   (1900)  1,513;  (1910)  2,907. 

Richibucto,  rish-e-biik'to,  formerly  Liver- 
pool, Canada,  the  capital  of  Kent  County, 
New  Brunswick,  at  the  mouth  of  Richibucto 
River,  46  miles  northeast  of  Saint  John.  It 
is  a  port  of  entry  and  the  eastern  terminus  of  a 
branch  line  connecting  with  the  Intercolonial 
Railway  at  Kent  Junction.  The  river  is 
navigable  for  15  miles,  and  there  is  a  considerable 
export  trade  in  lumber  and  fish.  Shipbuilding 
is  carried  on. 

Richland  (rtch'land)  Center,  Wis.,  city, 
county-seat  of  Richland  County ;  on  Pine  River 
and  on  the  Chicago,  Milwaukee  &  St.  Paul 
railroad;  55  miles  north-northwest  of  Madison. 
It  was  settled  in  1849  and  was  made  the  county- 
seat  in  1852.  It  is  the  centre  of  an  agricultural, 
stock-raising,  and  dairying  region,  and  has  a 
large  export  trade  in  flour,  cheese,  etc.  The 
river  furnishes  water  power  for  manufacturing; 
and  the  city  contains  flour  and  saw  mills,  a 
tannery,  and  brick  kiln.  There  is  a  public  high 
school.     Pop.  (1910)  2,392.' 

Richman,  rich'man,  Irving  Berdine,  Amer- 
ican lawyer  and  diplomat:  b.  Muscatine,  Iowa, 
27  Oct.  1857.  He  was  graduated  from  the 
State  University  of  Iowa  in  1883  and  admitted 
to  the  bar  in  1885.  He  was  elected  to  the 
lower  house  of  the  State  legislature  in  1889 
and  1891,  and  was  United  States  consul-general 
in  Switzerland,  with  residence  at  Saint  Gall, 
1893-8.  He  has  published:  'John  Brown 
Among  the  Quakers  and  Other  Sketches* 
(1894);  'Appenzell:  Pure  Democracy  and  Pas- 
toral Life  in  Inner  Rhoden*  (1895) ;  'Rhode 
Island :  its  Making  and  Meaning,*  a  historical 
work  of  much  importance  (1902). 

Richmond,  rTch'mond,  Countess  of.  See 
Beaufort,  Margaret. 

Richmond,  Dean,  American  capitalist:  b. 
Barnard,  Vt,  31  March  1804;  d.  New  York 
27  Aug.  1866.  He  engaged  successfully  in  the 
refining  and  selling  of  salt  at  15,  was  a  director 
in  a  Syracuse  bank  before  he  was  of  age  and 
afterward  engaged  as  a  shipping  and  produce 
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merchant  at  Buffalo.  He  was  a  leader  in  the 
movement  which  consolidated  seven  separate 
corporations  into  the  New  York  Central  Rail- 
road Company  in  1853,  was  its  vice-president  in 
1853-64  and  president  in  1864-6.  He  was  a 
recognized  political  leader  but  declined  public 
office. 

Richmond,  Legh,  English  clergyman:  b. 
Liverpool  29  Jan.  1772;  d.  Turvey,  Bedford- 
shire, 8  May  1827.  He  was  graduated  from 
Cambridge  in  1794,  took  orders  in  the  Church 
of  England  in  1797,  and  in  1798  became  curate 
of  Brading  in  the  Isle  of  Wight.  In  1805  he 
was  appointed  chaplain  in  the  Lock  Hospital, 
London,  and  later  in  the  same  year  became 
rector  at  Turvey,  where  he  remained  until  his 
death.  He  was  well  known  as  a  leader  in  the 
evangelical  party,  and  wrote  several  tracts  which 
were  widely  circulated,  among  them:  <The 
Dairyman's  Daughter,'  of  which  more  than 
4,000,000  copies  in  19  different  languages  were 
circulated;  'The  Negro  Servant,'  etc.  He  also 
published:  'The  Fathers  of  the  English  Church, 
or  a  Selection  from  the  Writings  of  the  Re- 
formers and  Early  Protestant  Divines  of  the 
Church  of  England*  (8  vols.,  1807-11).  Con- 
sult: 'Life,'  by  Grimshawe  (1826,  edited  by 
Bedell  1846). 

Richmond,  Sir  William  Blake,  English 
painter:  b.  London  29  Nov.  1843.  He  studied  in 
the  schools  of  the  Royal  Academy,  where  he 
received  two  silver  medals  in  1857  and  had  his 
portrait  of  his  two  brothers  hung  at  the  exhibi- 
tion in  1861.  He  has  traveled  extensively  in  Italy, 
Greece,  and  Egypt  studying  the  remains  of 
ancient  art,  whence  he  has  derived  many  subjects 
for  his  work.  From  1878  to  1883  he  was  Stade 
professor  at  Oxford.  His  works  include  'The 
Procession  of  Bacchus'  (1865-8)  ;  'The  Life  of 
Women'  (1870),  a  series  of  frescoes  for  J.  S. 
Hodgson  of  Haslemere;  'Electra  at  the  Tomb 
of  Agamemnon'  (1877);  'Behold  the  Bride- 
groom Cometh'  (i88i);  'Release  of  Prome- 
theus' (1882)  ;  'Audience  at  Athens  during  the 
Representation  of  Agamemnon'  (1885),  now  in 
the  Birmingham  Gallery.  He  has  painted  por- 
traits of  Darwin,  Gladstone,  Browning,  William 
^forris,  Holman  Hunt,  and  Lord  Lyttelton. 
Most  notable  of  his  works  are  the  interior 
decorations  and  the  glass  mosaics  of  St.  Paul's 
Cathedral.  This  work  was  executed  by  a  staff 
trained  under  his  personal  supervision.  He  is 
an  earnest  advocate  of  the  development  of 
mosaic  work  in  England,  believing  that  this 
art  should  be  applied  only  in  the  country  and 
under  the  conditions  of  light  in  which  the 
finished  product  is  to  remain.  In  1895  he  be- 
came a  Royal  Academician,  and  has  been  pro- 
fessor of  painting  at  the_  Royal  Academy. 
Consult  his  article  on  Mosaics  in  Vol.  XXXI. 
of  the  New  Volumes  of  the  'Encyclopaedia 
Britannica.' 

Richmond,  Australia,  a  city  of  Victoria, 
suburban  to  Melbourne  (q.v.).    Pop.  38,000. 

Richmond,  Canada,  the  capital  of  Wolfe 
and  Richmond  counties,  Quebec,  76  miles  east 
of  Montreal,  on  the  Saint  Francis  River,  an 
affluent  of  the  Saint  Lawrence.  Its  chief  insti- 
tution is  Saint  Francis  College,  affiliated  to 
McGill  University.  The  town  has  railway 
•works,  machine  shops,  and  other  industrial 
establishments. 


Richmond,  England,  an  ancient  town  in 
the  county  and  42  miles  northwest  of  York 
( North  Riding),  on  the  left  bank  of  the  Swale. 
In  and  around  the  town  are  numerous  interest- 
ing remains  of  antiquity,  the  most  remarkable 
of  wliich  is  the  castle,  comprising  an  area  of 
nearly  six  acres,  and  one  of  the  most  majestic 
ruins  in  England ;  its  great  tower,  about  100 
feet  high,  is  a  fine  and  very  perfect  specimen 
of  the  Norman  keep. 

Richmond,  Ind.,  city,  county-seat  of 
Wayne  County;  on  the  Whitewater  River,  and 
on  the  Pittsburg,  C,  C.  &  St.  L.,  the  Grand 
Rapids  &  I.  R.R.'s ;  6&  miles  east  of  Indianapo- 
lis and  70  miles  northwest  of  Cincinnati.  The 
Richmond  Interurban  and  the  Dayton  &  West- 
ern traction  lines  connect  the  city  with  all 
nearby  places.  Richmond  was  settled  and 
platted  in  1816  by  Friends  from  North  Caro- 
lina. It  was  incorporated  in  1834  and  chartered 
as  a  city  in  1840.  The  city  has  about  300  manu- 
facturing establishments,  employing  about  3,500 
persons.  The  chief  manufactures  are  threshers, 
drills,  plows,  engines,  boilers,  carriages,  milling 
machinery,  clothing,  flour,  and  dairy  products. 
It  is  the  commercial  and  industrial  centre  of  a 
large  portion  of  the  county.  It  has  a  number 
of  fine  public  buildings,  chief  of  which  are  the 
churches  and  schools.  There  are  26  churches, 
10  public  school  buildings,  two  Roman  Catholic 
parish  schools,  and  one  Lutheran  parish  school. 
Other  educational  institutions  are  Earlham  Col- 
lege (Friends),  Saint  Mary's  Academy  (R.  C.), 
one  business  college,  and  the  Morrison-Reeves 
Free  Public  Library.  The  Eastern  Indiana 
Insane  Hospital,  a  State  institution,  is  located 
here;  also  other  charitable  institutions.  The 
three  National  banks  have  a  combined  capital 
of  $350,000;  the  annual  amount  of  business  is 
$2,400,000.  The  government  is  vested  in  a 
mayor  and  a  council  of  14  members  elected 
biennially  by  the  people.  The  metropolitan 
police  board  is  appointed  by  the  governor.  Pop. 
(1910)  22.324. 

B.    F.    WiSSLER. 

Editor  ^SuH-Tclegram.'* 

Richmond,  Ky.,  city,  county-seat  of  Madi- 
son County;  on  the  Louisville  &  N.  and  the 
Louisville  &  A.  R.R.'s;  about  25  miles  south- 
southeast  of  Lexington  and  135  miles  east- 
southeast  of  Louisville.  It  is  in  an  agricultural 
region;  in  the  vicinity  is  found  an  excellent 
building  stone.  The  chief  manufactures  are 
tobacco  and  dairy  products,  and  the  trade  is 
chiefly  in  farm  and  tobacco  products,  cattle,  and 
horses.  Its  educational  institutions  are  Madison 
Institute,  under  the  auspices  of  the  Qiurch  of 
the  Disciples,  Walter's  Collegiate  Institute,  a 
Presbyterian  institution,  and  public  elementary 
schools.  One  of  the  most  desperate  battles  of 
the  Civil  War  was  fought  at  Richmond.  The 
Confederate  forces  under  E.  Kirby  Smith  de- 
feated a  much  larger  Federal  force  under  Man- 
son  and  Nelson.  Pop.  (1890)  5,073;  (1900) 
4.658;    (1910)   5.340. 

Richmond  (Ky.),  Battle  of,  the  most 
decisive  Confederate  victory  of  the  Civil  War. 
On  14  Aup.  1862  Ckn.  E.  Kirby  Smith  left 
Knoxville.  Tenn.,  to  unite  with  Gen.  Bragg  in 
northern  Kentucky.  He  passed  through  Big 
Creek  Gap  of  the  Cumberland  Mountains  and, 
leaving    Gen.    Stevenson's   division    to    observe 
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I.  Washington  Monument,  near  State  Capitol. 

3.  Capitol  Square,  showing  the  new  City  Hall  Building. 
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the  Union   forces   at   Cumberland   Gap,  pene- 
trated  Kentucky  with   about  6,000  men.    Pre- 
ceded by   Col.  J.   S.   Scott's  cavalry   force   of 
900  men,  he  moved  in  the  direction  of  Frank- 
fort,  threatening   both    Louisville  and    Cincin- 
nati.   Gen.    Lew    Wallace,    with    a    regiment, 
hastened    from    Louisville    to    Lexington,    and 
there  found  other  forces,  over  which  he  was 
placed  in  command;  new  regiments  came  from 
north  of  the  Ohio;  but  as  Wallace  was  about 
to   move   forward   and  oppose   Smith  he  was 
superseded  by  Gen.  Nelson,  who  had  been  or- 
dered by  Gen.  Buell  to  take  charge  of  affairs  in 
Kentucky. '  Upon  his  arrival  Nelson  organized 
the  troops  at  Lexington  into  a  division  of  three 
hrigades,  under  Gens.  M.  D.  Manson,  Charles 
Cruft,  and  J.  S.  Jackson;  and  hearing  that  the 
•Confederates  were  approaching,  he  sent  forward 
some  Kentucky  cavalry  to  oppose  them.    There 
■were  several  sharp  cavalry  affairs,  in  which  the 
Union    cavalry    showed    such    aggression    that 
Kirby  Smith  determined  to  make  an  immediate 
attack  upon  the  Union  forces  at  Richmond,  al- 
though  his   troops    were   jaded    by    lon^   and 
laborious  marches,  and  Gen.  Heth's  division  of 
4,000  men  was  still   far  to  the  rear.    He  had 
for  the  attack  Cleburne's  and  Churchill's  divi- 
sions of  6,000  men  and  Scott's  cavalry  brigade 
of  about  850,  and  the  advance  was  ordered  for 
the    morning   of    30    August.    Scott's    cavalry 
•encountered  Manson's  brigade  about  half  a  mile 
south  of  Rogersville,  and  Cleburne,  coming  up 
with  two  brigades,  attacked  Manson,  who,  rein- 
forced by  a  regiment  of  Cruft's  brigade  and  a 
battery,   endeavored   to   turn   Cleburne's   ri^ht, 
but  was  repulsed.    Meanwhile  Churchill's  divi- 
sion had  come  to  Cleburne's  support;  a  brigade 
flanked  Manson's  right  and  drove  it  back  in  dis- 
order; and  as  the  rout  became  general,  another 
of  Cruft's  regiments  came  up,  but  was  quickly 
repulsed  with  heavy  loss.    Another  position  was 
taken  farther  to  the  rear,  where  the  troops  were 
under  partial  cover,  with  artillery  on  the  flanks. 
This  the  Confederates  soon  attacked;  Churchill's 
■division  struck  Cruft's  brigade,  which  was  on 
the  right,  and  drove  it  back  in  disorder;  and 
Cleburne  advancing  in  front,   Manson's  entire 
line  went  back,  the  Confederates  in  close^pur- 
suit.    Manson  had  but  partially  formed  another 
line  in  front  of  Richmond,  when  Gen.  Nelson 
came  on  the  field  and  selected  a  new  line  near 
the  town  and  cemetery;  and  the  troops,  barely 
2,200  in   number,  had   scarcely   taken   position 
when    the    Confederates    were    upon    them    in 
flank  and  front,  fired  about  three  volleys,  and 
tiie  Union  troops  gave  way  in  utter  rout.    Early 
in  the  day  Scott's  cavalry  had  gained  the  road 
in   rear   of   Richmond,   and   the   knowledge   of 
the  fact  increased  the  demoralization.    Nelson, 
wounded,  narrowly  escaped  to  Lexington  and 
thence  to  Louisville.    Manson  was  wounded  and 
taken  prisoner,  with  over  4,000  of  his  men,  while 
■nine  guns,  over  6,000  muskets,  and  the  entire 
■wagon-train  were  lost.    The  fragments  of  the 
army  made  their  way  to  Louisville.    The  Union 
troops  engaged  numbered  6,500  raw  men;  the 
•Confederates  about  6,800  veteran  troops.    The 
Union  loss  was  206  killed,  844  wounded,  and 
4,303    captured    or    missing,    an    aggregate    of 
5,3S3-    The  Confederate  loss  was  78  killed,  372 
wounded,  and  one  missing,  an  aggregate  of  461. 
Gen.  Heth,  with  his  division  of  4,000  men,  joined 
Smith  after  the  battle,  and  marched  to  Lexing- 


ton, where  he  arrived  2  September,  and  the 
legislature,  then  in  session  at  Frankfort,  tied  to 
Louisville.  Heth  marched  northward  to  Cyn- 
thiana,  and  to  within  a  few  miles  of  Covington, 
to  threaten  Cincinnati,  which  he  found  too  well 
defended  to  attack,  and  being  in  turn  threat- 
ened, he  withdrew  to  join  Smjth,  who  waited 
at  Lexington  to  join  forces  with  Gen.  Bragg, 
then  operating  against  Gen.  Buell.  (See  Per- 
RYViLLE,  Battle  of.)  Consult:  'Official  Rec- 
ords,' Vol.  XVI.;  Van  Home,  'History  of  the 
Army  of  the  Cumberland,*  Vol.  L;  The  Cen- 
tury Company's  'Battles  and  Leaders  of  the 
Civil  War,>  Vol.  III.  £.  A.   Carman. 

Richmond,  Maine,  town  in  Sagadahoc 
County,  on  the  Kennebec  River  and  on  the 
Maine  Central  railroad,  37  miles  north-north- 
east of  Portland.  It  was  first  settled  in  1700; 
in  1719-20  a  fort  was  erected  here  for  the  de- 
fense of  the  settlers  against  the  Indians;  this 
fort  twice  resisted  attack,  and  was  finally  dis- 
mantled in  1754.  The  town  was  incorporated  in 
1823.  The  chief  industries  of  the  town  include 
a  cotton  mill  and  shoe  factory,  ice  cutting,  and 
agriculture ;  there  are  also  saw  and  planing  mills 
and  some  trade  in  lumber.  The  town  has  a  pub- 
lic high  school,  with  which  the  Richmond 
Academy  (incorporated  1861)  was  united,  and 
also  a  public  library.  Pop.  (1890)  1,394;  (1900) 
.2,097;    (1910)    1,858. 

Richmond,  Mo.,  city,  county-seat  of  Ray 
County;  on  the  Atchison,  Topeka  &  Santa  Fe 
railroad ;  58  miles  southeast  of  St.  Joseph.  The 
county-seat  was  removed  to  Richmond  from 
Bluffton  in  1827.  It  is  the  centre  of  a  fertile 
agricultural  and  stock-raising  region;  and  there 
are  coal  mines  in  the  vicinity  which  yield  ex- 
cellent quality  of  bituminous  coal.  It  also  has 
wagon  and  plow  factories,  flour  mills,  and  a 
foundry.  It  contains  the  county  court-house, 
and  has  electric_  lights  and  modern  v.-aterworks. 
It  is  well  provided  with  educational  facilities, 
having  two  public  high  schools,  of  which  one, 
the  Lincoln  high,  is  for  colored  pupils ;  and  is  also 
the  seat  of  Woodson  Institute,  a  coeducational 
secondary  school  under  the  auspices  of  the 
Methodist  Episcopal  Church,  South.  Pop. 
(1910)  3,664.     I 

Richmond,  Va.,  city,  port  of  entry,  capital 
of  the  State ;  county-seat  of  Henrico  County ;  on 
the  James  River,  the  Richmond-Washington 
Line,  the  Atlantic  Coast  Line,  the  Chesapeake  & 
Ohio,  the  Seaboard  Air  Line,  and  the  Southern 
R.R.'s;  about  115  miles  almost  due  south  of 
Washington,  D.  C,  and  90  miles  from  the 
mouth  of  the  river  at  Chesapeake  Bay.  .\rea 
4.85  square  miles,  but  including  the  suburb?,  l6 
square  miles.  The  surface  is  hilly,  rising  from 
the  river  and  the  valley  of  Shockoe  Creek  in  a 
series  of  hills,  almost  terrace-like  in  formation, 
until  it  reaches  altitudes  of  from  170  to  250  feet 
above  sea-level,  at  which  altitudes  there  are  pla- 
teaus constituting  the  principal  residential  sec- 
tions. It  was  originally  built  on  seven  hills,  and 
was  often  called  the  "Modern  Rome."  In  1842, 
when  Charles  Dickens  visited  the  city,  it  had  ex- 
tended its  limits  to  another  hill,  and  he  wrote 
of  it  as  "delightfully  situated  on  eight  hills  over- 
hanging James  River.® 

Regular  lines  of  steamers,  the  Virginia  Nav- 
igation  Company   and   Old    Dominion,   connect 
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the  city  with  Atlantic  and  Chesai)eake  ports,  and 
furnish  a  cheap  outlet  for  shipping  products  to 
other  parts  of  the  United  States  and  to  foreign 
ports.  James  River  (q.v.)  furnishes  water 
power  which  is  used  extensively  for  manufac- 
turing and  of  the  total  horse-power  14,000  util- 
ized. 10.000  horse-power  being  electrically  devel- 
oped, it  propels  the  entire  street  car  system  and 
supplies  the  electric  lights  of  the  city.  Several 
bridges  (four  railroad  and  two  for  vehicles, 
street  cars  and  foot  passengers)  cross  the  river 
and  connect  the  city  with  Manchester,  and  be- 
yond its  suburbs  with  Forest  Hill  Park,  Bonair, 
Granite,  Spring  Hill,  and  other  places.  A  sev- 
enth is  being  constructed  especially  for  the  street 
cars. 

There  are  about  120  miles  of  streets,  40  miles 
of  which  are  sewered,  and  about  30  paved. 
The  streets  are  all  fairly  wide.  Main,  the  chief 
thoroughfare,  is  a  broad,  well-built  street ;  Broad 
is  the  widest  street  in  the  city;  Grace  and  West 
Franklin,  as  well  as  some  of  the  suburbs,  are 
residential  sections.  The  water  supply,  which 
when  clear  is  most  excellent  for  domestic  and 
all  other  purposes,  is  obtained  from  the  James 
River  at  two  points  above  the  city.  The  water 
is  pumped  into  two  reservoirs  from  which  it  is 
piped  for  distribution  throughout  the  city,  and 
an  extensive  settling  basin  and  system  for  in- 
suring its  clarification  at  all  times  is  being  pushed 
to-completion.  The  natural  drainage  makes  the 
city  healthful,  and  warm  winters  and  temperate 
summers  attract  many  home  seekers  who  desire 
a  mild  climate. 

Industries. — The  chief  industries  of  the  city 
are  connected  with  the  preparation  of  tobacco 
for  local  use  and  for  shipment  to  outside  mar- 
kets. The  Federal  census  of  1900  gives  49 
establishments  for  the  manufacturing  of  tobacco ; 
the  amount  of  capital  invested,  $3,054450,  and 
the  value  of  the  products  for  the  year  mentioned, 
$10,537,803.  There  were  5,666  employees,  to 
whom  were  paid  $1,506,090  wages  for  the  same 
y-ear.  The  establishments  were  17  smoking  and 
chewing  tobacco  factories,  22  cigarette  and  che- 
root factories,  and  10  stemmeries  and  packing 
houses.  The  foundries  and  machine  shops  num- 
ber 18  establishments,  with  invested  capital,  $5,- 
164,103;  and  the  annual  value  of  products  $2,- 
594,186.  There  were  six  establishments  engaged 
in  preparing  fertilizers  for  market.  The  in- 
vested capital  was  $2,163,731,  and  the  value  of  the 
products.  $1,045,063.  Other  manufacturing  estab- 
lishments were  wagon  and  carriage  works,  lum- 
ber mills,  railroad  car  factory,  confectionery 
factory,  and  baking  powder  works.  In  1900  the 
city  contained  763  manufacturing  establishments 
which  represented  lOO  different  mdustries.  The 
capital  invested  in  manufacturing  concerns  was 
$20,848,620;  there  were  17,885  persons  employed, 
and  the  annual  wages  amounted  to  $6,447,929. 
The  amount  paid  for  raw  material  the  same 
year  was  $13,161,697;  and  the  total  product  for 
the  year  was  valued  at  $28,900,616. 

Commerce. — The  location  and  the  facilities 
for  transportation  make  Richmond  the  commer- 
cial centre  of  a  .  large  extent  of  southeastern 
Virginia,  and  an  important  point  of  distribution 
for  the  Carolinas  and  adjoining  Southern 
States.  For  the  year  ending  30  June  1909,  the 
custom  house  records  showed  the  amount  of  im- 
ports as  $696,984;  but  these  figures  are  entirely 
misleading  as  a  measure  of  its  foreign  trade,  as 


its  imports  and  exports  are  principally  cleared 
through  the  custom-houses  of  New  York  and 
other  northern  ports.  The  amount  of  trade  with 
the  United  States  Atlantic  coast  cities  and  the 
cities  and  towns  of  the  interior  of  the  State  is 
very  large. 

Banking  and  Finances. —  The  city  has  32 
banking  institutions,  including  5  national,  5 
state  banks,  6  savings  banks,  3  trust  com- 
panies, 13  private  bankers  and  brokers,  one  loan 
and  deposit  company.  The  combined  capital  of 
the  national  and  state  institutions  is  $3,771,062.- 
50;  the  surplus,  $3,190,478.48;  the  deposits,  $21,- 
491,616.34;  loans  and  discounts,  $19,251,540.43; 
and  total  resources,  $31,491,616.34.  The  assessed 
valuations  of  the  city  in  1910  were,  real,  $44,560,- 
516;  personal,  $37,063,705;  total,  $137,5.6,468. 
The  receipts  for  a  single  year  a  decade  ago 
were  something  over  $1,875,000;  and  the  expend- 
itures a  little  less.  The  chief  items  of  expense 
in  the  budget  for  1904  are,  to  the  sinking  fund 
for  interest  and  redemption,  $473,311.26;  a  spe- 
cial appropriation  of  $20,000  for  opening  and 
widennig  streets  and  one  of  $50,000  for  a  new 
gas  holder  in  west  end  are  also  in  this  budget; 
for  schools,  $179,743.74;  police  department,  $113,- 
100;  fire  department,  $116,150;  waterworks, 
$78,385:  gas  works,  $191,500;  streets.  $183,- 
010.  The  net  public  debt  was  (1910)  $8,804,263. 
The  mutiicipal  assets,  including  waterworks,  gas 
plant,  city-hall,  parks,  market-houses,  school 
buildings,  etc.,  were  valued  at  $8,000,000;  and 
there  was  to  the  credit  of  the  sinking  fund  in 
bonds  and  cash  something  over  $830,000. 

Public  Buildings,  Parks,  and  Monuments. — 
Richmond  is  historic  ground  and  her  noted  public 
buildings  are  valued  more  on  account  of  their 
association  than  for  the  architectural  merits 
which  they  possess.  Capitol  Square,  on  Shockoe 
Hill,  has  an  area  of  12  acres.  It  takes  its  name 
from  the  State  Capitol  which  is  on  the  square. 
The  Capitol  was  built  after  a  model  procured  by 
Thomas  Jefferson  when  he  was  in  France,  and 
which  was  patterned  after  Maison  Quarries  of 
Nismes,  an  ancient  Roman  temple,  only  chang- 
ing the  columns  from  the  Corinthian  to  the  Ionic. 
The  corner-stone  was  laid  in  1785,  and  on  19 
Oct.  1789,  the  eighth  anniversary  of  the  surrender 
of  Lord  Cornwallis  at  Yorktown,  the  Virginia 
State  Legislature  convened  in  the  new  Capitol. 
The  model  for  the  Capitol  sent  from  France  by 
Jefferson  is  still  in  the  building.  In  the  rotunda 
is  the  most  valuable  piece  of  marble  in  America, 
Houdon's  statue  of  Washington,  modeled  from 
life.  The  General  Assembly  of  Virginia  (1503- 
1904)  appropriated  $250,000  for  the  purpose  of 
adding  wings  to  the  east  and  west  sides  of  this 
building,  for  steps  to  the  imposing  portico  at  the 
southern  end.  and  for  some  interior  improve- 
ments. These  additions  will  be  in  harmony  with 
the  architectural  style  of  the  original  building, 
will  preserve  its  most  characteristic  features  and 
furnish  additional  room,  much  needed  by  the 
General  Assembly  and  the  various  State  depart- 
ments. 

On  the  same  square  is  the  library  building, 
which  contains  the  parole  signed  by  Lord  Corn- 
wallis at  Yorktown,  the  original  Virginia  Bill 
of  Rights,  and  the  Virginia  ordinance  of  seces- 
sion. The  executive  mansion  is  on  this  square, 
on  land  which  was  once  a  part  of  Nathaniel 
Bacon's  plantation.  The  old  building  known  as 
the  Bell  House  has  many  interesting  associations. 
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The  old  bell,  purchased  in  1790,  was  for  years 
a  "voice  to  the  people.* 

Among  the  famous  pieces  of  statuary  on  the 
grounds  is  the  equestrian  statue  of  Washington, 
by  Thomas  Crawford  (q.v.)-  Of  the  statues  at 
the  base  Crawford  completed  only  Thomas  Jef- 
ferson and  Patrick  Henry;  the  other  pieces, 
George  Mason,  John  Marshall,  Thomas  Nelson, 
and  Andrew  Lewis,  were  made  by  Randolph 
Rogers.  Nearby  stands  a  fine  marble  statue  of 
Henry  Qay,  by  Joel  T.  Hart;  also  several 
other  marble  statues  and  a  bronze  statue  of 
*  Stonewall*  Jackson,  by  Foley.  Three  foun- 
tains ,  add  to-  the  beauty  of  the  square.  The 
largest  park  of  the  city  has  an  area  of  300  acres. 
It  has  a  lake,  a  fine  boulevard,  and  the  chief 
reservoir.  Monroe  Park  has  many  fine  trees  and 
some  good  pieces  of  statuary.  Libby  Park  is  on 
Libby  Hill.  It  is  terraced  from  ilain  Street  to 
the  summit,  and  a  monument  in  honor  of  the 
Confederate  soldiers  and  sailors  stands  on  the 
highest  point.  Chimborazo  Hill  Park  has  an 
area  of  36  acres.  A  Government  road  leads  from 
the  park  to  the  National  Cemetery  where  are 
buried  6,547  Federal  soldiers  who  fell  in  the 
attempts  to  capture  the  city  during  the  Civil 
War.  Jefferson  Park  is  between  Pleasant  and 
Marshall  streets;  Gamble's  Hill  Park  is  on  a 
relic  of  the  James  River  and  Kanawha  Canal, 
still  used  as  a  race  to  a  number  of  important 
water-power  plants.  It  also  overlooks  the  fa- 
mous Tredegar  works  where  cannon  were  made, 
and  the  no  less  famous  Belle  Isle,  the  site  of  the 
Old  Dominion  Iron  and  Nail  Works,  where  a 
number  of  Federal  prisoners  were  confined  dur- 
ing the  war  between  the  States.  Lee  Circle,  in 
the  western  part  of  the  city,  has  a  bronze  eques- 
trian statue  of  Robert  E.  Lee  (q.v.),  by  Mercie, 
a  French  sculptor.  It  represents  the  General  on 
^Traveller,*  his  well-known_  war-horse.  In 
Howitzer  Park  is  a  monument  in  memory  of  the 
Richmond  Howitzer  battalion.  A  favorite  drive 
is  the  one  to  Hollywood,  where  sleep  12,000 
Confederate  soldiers.  A  monument  of  granite, 
pyramidal  in  form,  90  feet  high  and  softened 
by  a  covering  of  Virginia  creeper  and  ivy,  has 
been  erected  to  the  memory  of  the  Confederate 
dead  soldiers.  Many  of  Virginia's  famous  men 
are  buried  here.  Tyler  and  Monroe,  Presidents 
of  the  United  States;  John  R.  Thompson,  the 
poet;  Matthew  F.  Maury,  "Pathfinder  of  the 
Seas*;  John  Randolph;  Jefferson  Davis,  presi- 
dent of  the  Confederacy,  and  a  number  of  Con- 
federate Generals.  The  most  noted  parks  and 
squares  have  a  combined  area  of  358  acres ;  but 
the  little  squares  and  circles,  not  mentioned  as 
noted,  ornament  the  city,  and  give  it  an  artistic 
air. 

Other  historic  and  prominent  landmarks  are 
the  residence  occupied  by  General  Lee  and  his 
family,  now  the  home  of  the  Virginia  Historical 
Society;  the  house  occupied  by  Jefferson  Davis 
while  he  was  president  of  the  Confederate 
States;  and  the  famous  Monumental  Church  on 
Broad  Street,  formerly  called  Academy  Square. 
At  one  time  a  large  wooden  building,  built  for 
an  Academy  of  Fine  Arts,  occupied  the  pres- 
ent site  of  the  church.  In  1788  the  old  build- 
ing saw  a  brilliant  gathering  of  "history  mak- 
ers,* who  met_  to  discuss  the  document  proposed 
as  the  Constitution  of  the  United  States  of 
America.  Madison,  Mason,  Marshall,  Pendle- 
ton,  Randolph,   Lee,  Wythe,   and   others   were 


there,  and  finally  the  Constitution  as  framed  at 
Philadelphia  was  ratified  b^  Virginia.  Only  23 
years  afterward  occurred  m  the  same  building 
at  a  theatre  the  terrible  disaster  which  resulted 
in  the  death  of  72  persons,  among  whom  was 
the  Governor  of  the  State.  The  present  church 
is  their  monument;  the  portico  extends  over 
their  tombs  and  the  charred  remains.  The  house 
once  the  home  of  Chief  Justice  Marshall  stands 
on  the  street  named  in  his  honor.  Saint  John's 
Episcopal  Church,  built  in  1740,  is  in  an  excellent 
state  of  preservation  and  is  still  used  for  religious 
services.  Richard  Randolph,  who  superintended 
the  building  of  the  church,  was  a  descen- 
dant of  Pocahontas.  In  the  quaint  old  church- 
yard surrounding  it  is  the  g^ave  of  George 
Wythe,  one  of  the  signers  of  the  Declaration  of 
Independence.  In  this  church,  on  20  March  1775, 
was  held  the  famous  Virginia  Convention  which 
met  to  hear  a  report  of  the  first  Continental 
Congress,  and  to  discuss  the  political  situation  of 
the  country.  The  coavention  feared  to  hold  a 
session  in  Williamsburg,  the  capital,  on  account 
of  the  hostility  of  I^ord  Dunmore.  The  church 
was  the  only  place  in  Richmond  large  enough 
to  contain  the  convention.  It  was  at  this 
convention  that  Patrick  Henry  made  his 
famous  speech,  ending  with  the  words:  *Is 
life  so  dear,  or  peace  so  sweet,  as  to  be  purchased 
at  the  price  of  chains  and  slavery?  Forbid  it. 
Almighty  God  I  I  know  not  what  course  others 
may  take,  but  as  for  me,  give  me  liberty  or 
give  me  death.*  The  place  where  the  patriotic 
orator  stood  is  pointed  out  to  strangers.  Another 
remarkable  event  occurred  on  6  Jan.  1781,  when 
Benedict  Arnold,  at  the  head  of  a  British  force 
of  5»o,  entered  the  city,  and  a  number  of  the 
soldiers  were  quartered  in  this  old  church.  The 
oldest  house  in  Richmond,  a  stone  building  on 
Main  Street,  was  built  in  1737  by  Jacob  Ege.  It 
is  now  used  as  a  historical  museum.  The  Valen- 
tine Museum  contains  over  100,000  archaeological 
specimens,  also  many  fine  pictures  and  statues. 
This  valuable  museum  was  given  to  the  city  by- 
Mann  S.  Valentine.  His  brother,  Edward  V. 
Valentine,  the  sculptor,  has  given  to  the  museum 
several  valuable  pieces  of  statuary. 

The  most  costly  and  the  most  ornate  building 
in  the  city  of  Richmond  is  the  City-Hall,  com- 
pleted about  10  years  ago,  at  an  outlay  of  over 
$MOO,ooo.  It  is  built  of  Richmond  granite, 
dressed  and  quarry-faced,  is  completely  fire- 
proof, commodious  in  all  its  appointments 
and  should  fully  meet  all  of  the  requirements 
of  the  city  for  the  next  hundred  years  or 
more. 

Education. — The  city  has  an  excellent  school 
system;  there  are  public  and  parish  elementary 
schools  for  white  and  similar  ones  for  colored 
pupils,  a  high  school,  normal  school  for  whites 
and  one  for  colored,  Virginia  Mechanics'  Insti- 
tute, which  has  evening  classes,  kindergartens, 
and  a  number  of  private  schools.  The  secondary 
schools  and  colleges  are  the  Richmond  Female 
Institute  (Baptist),  founded' in  1854;  Richmond 
Female  Seminary  (P.  E.) ;  Hartshorn  Memorial 
College  for  Colored  Girls  (Baptist),  opened  in 
1883;  Visitation  Academy  (R.C.),  founded  in 
i860;  Saint  Peter's  Academy  (R.  C.) ;  Saint 
Joseph's  Academy  (R.  C.) ;  Saint  Patrick's 
Academy  (R.  C.)  ;  Sacred  Heart  Academy  (R. 
C.)  ;  Saint  Mary's  Benedictine  Institute  (R.  C.) ; 
Training  School  for  Kindergartners ;  Art  School 
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of  Art  Club,  and  Saint  Andrew's  School,  the 
Medical  College  of  Virginia  (1837);  University 
College  of  Medicine  (1893) !  Richmond  Theolog- 
ical Seminary  (Baptist),  opened  in  1867;  Rich- 
mond College  (Baptist),  opened  in  1832;  and 
beyond  the  city  limits,  Hartshorn  and  two  others. 
There  are  five  public  libraries  with  an  aggregate 
of  60,000  volumes. 

Churches. — The  city  has  130  religious  organ- 
izations and  90  church  edifices;  65  for  white 
people  and  the  others  for  colored.  The  different 
denominations  rank  according  to  church  edifices 
and  organizations  as  follows ;  Baptists,  Protestant 
Episcopalians,  Methodists,  Presbyterians,  Roman 
Catholics,  Lutherans,  Jews,  Christians,  Friends. 
The  Roman  Catholic  Cathedral,  being  built  with 
means  supplied  through  the  munificence  of  Mrs. 
Thomas  F.  Ryan  of  New  York,  will  be  the 
finest  church  edifice  in  the  city. 

Charitable  Institutions. — ^There  are  here  Saint 
Sophia's  Home  for  the  Aged;  the  Sheltering 
Arms;  the  Home  for  Incurables;  Foundling 
Asylum ;  Retreat  for  the  Sick ;  City  Orphan 
Asylum ;  Lee  Camp  Soldiers'  Home ;  and  Saint 
Joseph's  Orphan  Asylum.  There  are  a  number 
of  public  and  church  aid  societies  and  various 
charitable  organizations. 

Hospitals. — Saint  Luke's  Hospital  is  one  of 
the  best  equipped  institutions  in  the  city. 

History. —  In  May  1607,  John  Smith,  Captain 
Newport,  and  others  ascended  the  James  River 
as  far  as  the  place  where  Richmond  now  stands. 
In  September,  1609,  Smith,  who  was  the  presi- 
dent at  Jamestown,  again  ascended  the  river  to 
find  a  belter  location  for  the  colony  than  James- 
town. He  purchased  from  the  Indians  some 
land  near  the  present  site  of  Richmond,  and  so 
pleased  was  he  with  the  place  that  he  called  it 
•None  Such.» 

"Forte  Charles*  was  built  below  the  falls,  in 
1645.  In  1675  and  in  1687  a  further  grant  of 
950  acres,  which  tracts  included  the  land  upon 
which  Richmond  now  stands;  but  the  city  was 
not  founded  until  some  years  later  by  his  son. 
Colonel  William  Evelyn  Byrd.  This  founder  of 
Richmond  seems  to  have  been  versed  in  methods 
of  founding  cities  which  are  now  called  modern. 
He  established  two  cities  "on  paper,"  one  at 
Sohocco's,  to  be  called  Richmond,  and  at  the 
"Point  of  Appamattuck  River,"  to  be  called 
Petersburgh.  He  engaged  Major  Mayo  to  laj- 
out  the  squares,  streets,  etc.  Then  he  proceeded 
to  advertise  his  cities,  inserting  a  notice  in  the 
Virginia  'Gazette,'  April  1737,  "that  on  the 
north  side  of  James  River,  near  the  uj)permost 
landing  and  a  little  below  the  falls,  is  lately 
built  by  Major  Mayo  a  town  called  Richmond, 
with  streets  60  feet  wide,  in  a  pleasant  and 
healthy  situation,  and  well  supplied  with  springs 
of  good  water.*  Byrd  was  a  learned  man  as  well 
as  a  good  advertiser.  He  brought  to  the  New 
World  a  large  and  well  selected  library,  a  cata- 
logue of  which  is  in  the  Franklin  Library  in 
Philadelphia.  He  proceeded  to  build  a  mill,  a 
warehouse,  and  such  other  buildings  as  were 
necessary.  In  its  early  days  the  place  was 
called  Byrd's  Warehouse.  In  1742  the  Assembly 
of  Virginia  established  the  town,  and  the  wide 
streets  and  squares  were  at  last  laid  out  In 
1779  the  capital  of  the  commonwealth  was  re- 
moved from  Williamsburg  to  Richmond.  Then 
the  place  was  only  a  number  of  disconnected 
houses  in  small  groups,  with  rough  ground  and 


rocks  intervening.  Benedict  Arnold  entered  the 
city  in  1781  and  burned  a  portion  of  it,  as  has 
been  mentioned  above. 

In  1782  Richmond  was  incorporated  as  a  city, 
and  in  1785  the  foundation  of  the  Capitol  was 
begun.  This  Capitol,  from  its  opening  in  1789 
down  to  the  present,  has  been  the  scene  of  many 
stirring  historical  events.  In  1798-9  took  place 
the  famous  debates  which  ended  in  the  adoption 
of  the  resolutions,  drafted  by  James  Madison, 
regarding  the  interpretation  of  the  Federal  com- 
pact What  powerful  conventions  were  held 
here  when  such  men  as  Monroe,  Madison,  John 
Randolph,  and  Marshall  were  members.  The 
convention  of  1851  extended  the  privilege  of 
suffrage,  and  here  in  1861  the  Act  of  Secession 
was  adopted;  and  in  June  of  the  same  year, 
Richmond  was  made  the  capital  of  the  Confed- 
erate States.  In  July  1862,  the  Congress  of  the 
Confederacy  convened  here,  and  remained  in 
session  until  April  1865.  During  the  Civil  War 
the  city  was  the  great  objective  point  of  the 
chief  operations  of  the  Union  Army  in  the  East 
Again  and  again  the  Union  forces  marched  to 
the  battle  cry  "On  to  Richwond,*  and  again  and 
again  were  they  repulsed.  For  three  years,  from 
May  1862  to  April  1865,  the  city  was  almost  in 
a  state  of  siege;  the  records  tell  of  15  pitched 
battles  and  25  skirmishes  and  sharp  engage- 
ments which  were  fought  in  efforts  to  capture  the 
city.  When  its  defenders  yielded,  and  left  the 
city,  they  set  fire  to  the  arsenals  and  large  to- 
bacco warehouses,  and  burned  the  bridges 
directly  after  crossing  them,  which  caused  a  most 
extensive  conflagration  in  the  principal  business 
sections  of  the  city.  On  27  April  1870,  at  a  con- 
test over  the  mayoralty  before  the  Supreme 
Court  of  Appeals,  over  60  persons  were  killed 
by  the  giving  away  of  the  floor  of  the  court 
room.  A  large  number  of  people  were  in  the 
building. 

The  suburbs  of  Richmond  contribute  to  the 
charms  of  the  city  and  to  its  history  pages.  The 
lines  of  earth  work  defenses  and  the  marks  of 
shot  and  shell  are  still  visible.  The  broad,  shady 
avenues  of  stately,  beautiful  trees  lead  out  to 
battle  grounds  now  covered  with  the  houses 
and  business  establishments  of  busy,  peaceful 
people. 

Pop.  (1890)  81,388;  (1900)  8s.osa  But  these 
figures  to  no  extent  marked  the  growth  and  pros- 
perity of  the  city.  With  the  exception  of  the 
annexation  of  Lee  District,  which  was  just  be- 
ginning to  be  built  up,  the  corporate  limits  had 
not  been  extended  since  1867,  and  in  many  quar- 
ters the  suburbs  were  quite  quickly  settled,  and 
were  undistin^^ishable  from  the  adjacent  dis- 
tricts of  the  city. 

The  rural  free  delivery  of  the  Richmond 
post-office  served  a  suburban  population  of  from 
25,000  to  30,000,  most  of  which  was  added  to 
the  city  population  when  the  much  needed  ex- 
pansion of  the  city  limits  went  into  effect  This 
placed  it,  where  it  legitimately  belonged,  in  the 
ranks  of  cities  beyond  the  100,000  limit.  Pop. 
( 1910)   127,628. 

Consult:  Chesterman,  'Guide  to  Richmond*; 
Powell,  'Historic  Towns  of  the  Southern 
States';  Poindexter.  'Richmond*;  Scott,  <C^- 
itol  of  Virginia.* 

William  G.  Stanasd, 
Secretary   of   the    Virginia    Historical   Society, 
Richmond,  Va. 


Digitized  by 


Google 


RICHMOND 


Richmond  (Va.)-  Kilpatrick's  Expedition 
to.  In  February  1864  a  cavalry  expedition 
organized  to  make  a  dash  on  Richmond,  dis- 
tribute President  Lincoln's  amnesty  proclama- 
tion, and  liberate  the  Union  prisoners  in  the  city 
and  on  Belle  Isle.  The  expedition  was  put  under 
command  of  Gen.  Kilpatrick,  who,  with  4,000 
men  and  a  battery  of  artillery,  marched  from 
Stevensburg,  crossed  the  Rapidan  at  Ely's  Ford, 
early  on  the  night  of  28  February,  and  moved 
swiftly  to  Spottsylvania  Court  House.  -Here 
Col.  Ulric  Dahlgren,  with  500  men,  \v«  de- 
tached from  the  column,  on  the  morning  of  the 
29th  to  cross  James  River  and  enter  Richmond 
from  the  south.  Kilpatrick  continued  his  course 
to  the  Virginia  Central  Railroad  at  Beaver  Dam 
Station,  thence  to  Ground  Squirrel  Bridge  over 
the  South'  Anna,  and  to  a  point  five  miles  from 
Richmond,  which  was  reached  on  the  morning 
of  I  March.  Believing  that  his  approach  was 
unknown,  and  that  a  small  force  of  mfantry  only 
occupied  the  intrenchraents,  he  moved  on  the 
Brook  road  toward  the  interior  line  of  de'fensive 
works,  driving  in  a  few  pickets,  and  found  in- 
fantry and  artdlery  in  the  works  —  500  men  and 
six  guns.  He  opened  with  artillery,  and  was 
about  to  attack,  when  he  thought  he  saw  rein- 
forcements of  infantry  filing  into  the  Confed- 
erate works,  and,  feeling  certain  that  Dahlgren 
had  failed,  and  that  his  own  attack  would  be 
a  bloody  failure,  he  withdrew  to  Atlee  Station, 
north  of  the  Chickahominy,  and  went  into 
camp.  Here  he  was  attacked  during  the  night 
by  Wade  Hampton's  and  Bradley  T.  John- 
son's cavalry,  the  latter  having  followed  him 
from_  Beaver  Dam  Station.  The  camp  of  one 
of  his  brigades  was  captured,  and  Kilpatrick, 
retreating,  was  followed  down  the  Peninsula, 
being  joined  near  Tunstall's  Station  next  day 
by  nearly  300  of  Dahlgren's  men.  He  reached 
VVilliamsburg  on  the  night  of  the  2d. 

Col.  Dahlgren  moved  from  Spottsylvania 
t^urt  House  across  the  Virginia  Central  Rail- 
road, near  Frederickshall,  to  James  River,  near 
Goochland  Court  House,  where  he  expected  to 
cross  the  river,  release  the  prisoners  on  Belle 
I'sle.  and  enter  Richmond  from  the  south,  to  unite 
with  Kilpatrick  at  10  a.m.  of  I  March.  But  he 
could  find  no  ford,  so  marched  by  the  north 
bank  of  the  river,  approaching  Richmond  late  in 
the  afternoon,  and  coming  upon  cavalry  and  in- 
fantry, with  which  he  skirmished  sharply  until 
bight.  Hearing  nothing  from  Kilpatrick,  except 
his  guns,  heard  early  in  the  afternoon,  and 
vifhtly  believing  that  he  had  failed,  Dahlgren 
Vvithdrew,  designating  Capt.  Mitchell,  2d  New 
Vork  Cavalry,  to  command  the  rear  guard.  In 
the  darkness  the  column  became  broken,  Dahl- 
gren, with  less  than  100  men  going  in  one  direc- 
tion, and  Mitchell  in  another.  Mitchell  suc- 
ceeded in  joining  Kilpatrick  at  Tunstall's  with 
about  260  men.  Dahlgren  crossed  the  Pamunkey 
at  Hanover  Town,  and  the  Mattapony  at  Aylett's 
Ford,  and  about  midnight  2  March  fell  into  an 
ambuscade  and  was  killed.  Others  were  killed 
and  wounded,  nearly  all  were  captured.  Capt. 
Mitchell  reports  that  of  the  500  men  of  Dahl- 
gren's command  61  were  killed  and  wounded, 
and  138  captured.  The  total  loss  of •  Kilpatrick's 
command,  including  Dahlgren's,  was  about  350. 
Consult:  'Official  Records,>  Vol.  XXXIII.; 
Humphrey's  <From  Gettysburg  to  the  Rapidan* ; 
The  Century  Company's  <  Battles  and  Leaders  of 
the  Civil  War,>  Vol.  IV.  £.  A.  Carman. 


Richmond  (Va.),  Sheridan's  Raid  on  the 
Communications  with,  a  movement  which  in- 
cluded the  battle  of  Yellow  Tavern.  At  day- 
break 9  May  1864  Gen.  Sheridan,  with  10,000 
cavalry  and  six  batteries,  started  from  near 
Todd's  Tavern  to  cut  the  railroads  entering 
Richmond  from  the  north  and  northwest.  He 
moved  on  the  Telegraph  road ;  Merritt's  division 
crossed  the  North  Anna  at  Anderson's  Ford  at 
dark  and  encamped ;  the  rest  of  the  column,  har- 
assed by  a  brigade  of  Stuart's  cavalry,  halted  for 
the  night  on  the  north  side  of  the  river.  The 
march  was  resumed  early  on  the  loth,  several 
miles  of  the  Virginia  Central  Railroad  destroyed, 
with  rolling-stock  and  supplies,  and  at  night 
Sheridan  crossed  the  South  Anna,  halting  at 
daylight  of  the  nth  on  the  south  bank.  Early 
in  the  day  Davies'  brigade  encountered  Mun- 
ford's  cavalry  at  Ashland,  on  the  Fredericksburg 
Railroad,  drove  it  from  the  place,  destroyed  the 
depot  and  several  miles  of  railroad,  and  joined 
Sheridafl's  main  body  at  Allen's  Station.  Mean- 
while Gen.  Fitzhugh  Lee's  cavalry  division  had 
been  rapidly  marching  by  a  circuitous  route  to 
interpose  between  Sheridan  and  Richmond,  and 
had  reached  Yellow  Tavern,  on  the  Brook  road, 
six  miles  from  Richmond.  Lee  had  barely  4,500 
men.  Sheridan's  whole  force  advanced,  _  Mer- 
ritt's division  leading,  followed  by  Wilson's 
and  Gregg's.  Merritt  attacked  and  gained  the 
Brook  road  at  Yellow  Tavern,  but  Gen.  Stuart, 
in  command  of  the  Confederates,  seized  a  posi- 
tion on  his  flank  and  enfiladed  his  line  with 
artillery.  Then  Custer's  brigade,  supported  by 
Wilson's  division,  charged  the  flanking  force, 
breaking  it  and  capturing  two  guns.  In  this 
encounter  Stuart  was  mortally  wounded.  Stu- 
art's detached  brigade,  under  Gen.  James  B.  Gor- 
don, fell  upon  Sheridan's  rear,  but  Gregg  drove 
it  back  toward  Ashland.  Fitzhugh  Lee's  divi- 
sion retreated  toward  Richmond.  The  losses  on 
both  sides  were  severe.  Sheridan  followed  Lee's 
division  and  entered  the  most  advanced  line  of 
works  covering  Richmond.  Sheridan  had  in- 
tended to  keep  south  of  the  Chickahominy  and 
march  by  way  of  Fair  Oaks,  to  make  a  demon- 
stration on  Richmond.  Marching  during  the 
night,  at  daylight  of  the  12th  he  massed  his 
force  at  Meadow  Bridge,  overlooking  the  line 
of  the  Virginia  Central  Railroad  and  the  Me- 
chanicsville  pike.  After  demonstrating  on  the 
Confederate  works,  which  were  found  too  strong 
to  be  attacked,  he  determined  to  recross  the 
Chickahominy  at  Meadow  Bridge.  The  bridge, 
which  had  been  partially  destroyed,  was  held 
by  some  of  Gordon's  cavalry  and  a  battery  on 
the  north  side.  Merritt's  division  crossed  after 
a  severe  engagement,  in  which  Gen.  James  B. 
Gordon,  commanding  the  Confederate  cavalry, 
was  killed.  Meanwhde,  Wilson's  division  could 
not  pass  the  second  line  of  the  Richmond  de- 
fenses, on  the  Mechanicsville  road,  and  was 
attacked  by  Barton's  and  Grade's  infantry  bri- 
gades and  some  dismounted  cavalry,  who,  ad- 
vancing from  the  works,  attacked  both  Wilson 
and  Gregg,  at  first  with  success,  driving  Wilson 
in  some  disorder.  After  a  severe  contest  the 
Confederates  were  driven  back  to  their  works, 
and  between  3  and  4  p.m.  Wilson  and  Gregg 
crossed  the  Chickahominy  above  Mechanicsville 
bridge,  and  Sheridan  encamped  his  corps  near 
Gaines'  Mill.  Next  day  he  crossed  to  the  south 
side  of  the  Chickahominy  by  Bottom's  bridge, 
marched  through  White  Oak  Swamp  and,  on  the 
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14th,  encamped  in  the  vicinity  of  Haxall's  Land- 
ing, on  James  River.  He  made  several  dem- 
onstrations on  the  New  Market  road,  in  the 
direction  of  Richmond,  and  having  drawn  sup- 
plies from  Gen.  Butler's  army,  started  on  the 
17th  to  rejoin  the  Army  of  the  Potomac,  march- 
ing by  way  of  White  House,  on  the  Pamunkey. 
Detachments  were  sent  to  destroy  the  railroad 
bridges  over  the  South  Anna  and  to  demonstrate 
on  Richmond,  and  24  May  Sheridan  rejoined 
Grant's  army  near  Chesterfield  bridge  on  the 
North  Anna.  The  Union  loss  in  the  movement 
from  9  May  was  64  killed,  337  wounded,  and  224 
missing.  There  are  no  reports  of  Confederate 
losses.  Consult:  ^Official  Records,'  Vol. 
XXXVI.;  Humphreys,  <The  Virginia  Campaign 
of  1864-5';  Sheridan,  'Personal  Memoirs,'  Vol. 
n.;  McClellan,  'Life  and  Campaigns  of  Gen. 
Stuart' ;  The  Century  Company's  'Battles  and 
Leaders  of  the  Civil  War,'  Vol.  IV. 

£.  A.  Cakman. 

Richmond  (Va.),  Union  Campaigns 
Against.  As  the  capital  and  political  centre 
of  the  Southern  Confederacy,  defended  by  its 
best  army,  Richmond  became  and  continued  to 
be  the  objective  point  of  the  Union  armies.  The 
first  campaign  against  it  was  that  of  Gen.  Mc- 
Dowell, which  ended  in  Union  defeat  at  Bull 
Run,  21  July  i86i.  (See  Bull  Run,  First  Bat- 
tle OF.)  The  next  campaign  had  its  base  at 
Fort  Monroe,  from  which,  4  April  1862,  Gen. 
McClellan  advanced  with  the  Army  of  the  Po- 
tomac up  the  York  Peninsula.  After  the  siege 
and  capture  of  Yorktown  and  the  battle  of  Wil- 
liamsburg (qq.v.),  McClellan  crossed  the  Chicka- 
hominy,  and  30  May  his  outposts  were  within 
five  miles  of  Richmond.  Meanwhile,  after  the 
destruction,  by  her  commander,  of  the  Con- 
federate ram  Merrimac,  Capt.  John  Rodgers, 
with  three  Union  gunboats,  ascended  James 
River  until  he  reached  Foit  Darling  (q.v.),  on 
Drewry's  Bluff,  eight  miles  below  Richmond, 
whefe,  15  May,  he  was  stopped  by  the  fire  of 
heavy  guns.  Com.  Goldsborough,  commanding 
the  navy  in  those  waters,  now  proposed  to  Mc- 
Clellan to  co-operate  with  him  in  a  joint  naval 
and  land  attack  on  Fort  Darling,  but  McClellan 
declined,  preferring  to  wait  until  after  he  should 
have  crossed  the  Chickahominy.  _  The  Confed- 
erate authorities  were  so  much  impressed  with 
the  gravity  of  the  situation,  when  they  heard 
that  the  fleet  was  ascending  the  river,  that  the 
government  archives  were  shipped  to  Colum- 
bia, S.  C,  and  the  public  funds  were  kept  on 
cars  ready  for  transportation. 

The  Confederate  defense  at  Fort  Darling  was 
looked  upon  as  the  salvation  of  the  Confederate 
capital.  Strong  works  were  now  constructed  by 
the  Confederates  on  Drewry's  Bluff  and  on  the 
opposite  side  of  the  river,  and  to  the  end  of  the 
war  they  barred  advance  on  Richmond  by  wa- 
ter. Elaborate  works  were  constructed  to  de- 
fend the  city  from  the  land  side.  On  31  May 
Gen.  J.  E.  Johnston,  commanding  the  Con- 
iederate  army,  advanced  from  his  works  around 
Richmond  and  attacked  McClellan.  The  bat- 
tle continued  two  days,  at  the  end  of  which  the 
relative  positions  of  the  two  armies  were  un- 
changed. (See  Fair  Oaks,  Battle  of.)  On 
25  June  McClellan,  in  view  of  a  general  ad- 
vance, threw  forward  a  part  of  his  force  toward 
Richmond,  gaining  some  ground,  but  Gen.  R.  E. 
Lee,  commanding  the  Army  of  Northern  Vir- 


ginia, assumed  the  offensive  on  the  26th  by 
crossing  the  (Thickahominy  and  attacking  Mc- 
Clellan's  right,  forcing  McClellan  to  retreat  to 
Harrison's  Landing,  on  James  River,  after  a 
series  of  hard- fought,  bloody  battles.  (See  Pen- 
insula Campaign  of  1862;  Seven  Days'  Bat- 
tles.) Richmond  now  had  some  respite.  Lee 
invaded  Maryland,  and  upon  his  return  defended 
Richmond  on  the  line  of  the  Rappahannock, 
from  which  Burnside,  in  December  1862,  and 
Hooker,  in  April  1863,  unsuccessfully  endeav- 
ored to  force  him.  Lee  again  assumed  the  offen- 
sive and  marched  northward  for  an  invasion  of 
Maryland  and  Pennsylvania,  leaving  but  a  small 
force  at  Richmond,  and  Hooker,  10  June,  pro- 
posed to  march  immediately  upon  the  city,  cap- 
ture it,  and  then  send  the  disposable  part  of  his 
force  to  any  threatened  point  north  of  the  Po- 
tomac, but  the  proposition  was  negatived  by 
Gen.  Halleck,  and  Hooker  was  informed  by 
President  Lincoln  that  Lee's  army,  and  not 
Richmond,  was  his  true  objective.  On  14  June 
Halleck  ordered  Gen.  Dix,  commanding  at  Fort 
Monroe,  to  send  an  expedition  to  threaten 
Richmond,  and  destroy  the  railroad  bridges  over 
the  South  and  North  Anna  rivers.  Dix  drew 
troops  from  Suffolk  and  Norfolk,  and  on  the 
24th  Col.  Spear,  with  about  1,200  men  of  the 
nth  Pennsylvania,  2d  Massachusetts  and  12th 
Illinois  cavalry,  was  sent  by  water  up  York 
River,  landed  at  White  House  on  the  25th, 
marched  through  Hanover  Court  House,  and 
on  the  26th  attacked  and  captured  about  100 
men  of  the  44th  North  Carolina  at  the  bridge 
of  the  Virginia  Central  Railroad  over  the  South 
Anna,  burned  the  bridge,  and  returned  to  White 
House  on  the  morning  of  the  27th.  Upon 
Spear's  return  Dix  organized  an  expedition  of 
10.000  men,  under  Gen.  Getty,  to  destroy  the 
bridge  of  the  Fredericksburg  and  Richmond 
Railroad  over  the  South  Anna,  and  an  expedi- 
tion of  6,000  men  and  14  guns,  under  Gen. 
Keyes,  to  threaten  Richmond  by  seizing  Bot- 
tom's bridge  over  the  Chickahominy.  Both  ex- 
peditions moved  from  White  House  on  i  July. 
Keyes  failed  to  accomplish  anything,  being  held 
in  check  by  a  small  force  under  Gen.  D.  H. 
Hill.  Getty,  preceded  by  Spear's  cavalry, 
marched  from  White  House  to  Hanover  Court 
House,  which  he  occupied  on  the  4th,  his  ad- 
vance reaching  the  bridge  over  the  South  Anna 
late  in  the  day  and  making  an  attack,  which  was 
repulsed  by  Gen.  John  R.  Cooke,  who  had  about 
4,000  men.  Gen.  Foster,  who  was  in  command 
of  Getty's  advance,  destroyed  some  of  the  rail- 
road track,  and  during  the  night  was  recalled  to 
Hanover  Court  House.  The  depot  and  track 
at  Ashland  Station  were  destroyed,  and  on  the 
5th  Getty  took  up  the  return  march  to  WTiitc 
House,  which  was  reached  on  the  7lh,  his  loss 
being  16  killed,  wounded,  and  missing.  Dix  re- 
turned to  Fort  Monroe  and  sent  part  of  his  com- 
mand to  the  Army  of  the  Potomac 

After  the  Gettysburg  campaign  (see  Get- 
tysburg, Campaign  and  Battle  of).  Gen.  Lee 
fell  back  beyond  the  upper  Rappahannock,  and 
Gen.  Meade  followed.  Meade  was  forced  back 
to  Centreville,  and,  renewing  the  offensive, 
pushed  Lee  beyond  the  Rappahannock  and  then 
beyond  the  Rapidan.  Meade  now  essayed  an  ad' 
vance  on  Richmond  by  passing  Lee's  right,  but 
was  checked  at  Mine  Run  (q.v.),  28-9  Nov. 
1863. 
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On  the  morning  of  6  Feb.  1864  Gea  I.  L 
Wistar,  with  2,200  cavalry  and  4,000  infantry, 
left  Williamsburg  to  make  a  dash  on  Riclimond 
and  release  the  Union  prisoners  there.  The 
cavalry  advance  arrived  at  Bottom's  bridge,  on 
the  Chickahominy,  about  13  miles  from  Rich- 
mond, before  daylight  of  the  7th,  and  found  the 
Confederates  in  force  under  Gen.  Eppa  Hunton, 
and  reinforcements  coming  up  by  railroad  from 
Richmond.  _  A  deserter  from  the  Union  army 
had  given  information  of  the  proposed  move- 
ment, troops  had  been  sent  from  Richmond, 
Bottom's  bridge  taken  up,  and  the  fords  ob- 
structed. The  cavalry  charged  one  of  the  fords 
and  was  repulsed  by  canister  fire  with  some  loss. 
and  Wistar  desisted  from  further  effort  and  re- 
turned to  Williamsburg.  To  cover  this  move- 
ment and  divert  Lee's  attention  from  it,  the  cav- 
alry and  two  corps  of  the  Army  of  the  Potomac 
made  a  demonstration  on  the  6th  upon  Lee's 
army  at  Morton's  Ford,  the  demonstration  con- 
tinuing on  the  7th,  with  considerable  loss.  Later 
in  the  month  Gen.  Kilpatrick  made  a  movement 
on  Richmond  which  resulted  in  a  lamentable 
failure.  (See  Richmond,  Kilpatrick's  Expe- 
dition TO.) 

The  next  and  final  campaign  against  Rich- 
mond was  conducted  by  Gen.  Grant,  beginning 
in  May  1864.  With  the  Army  of  the  Potomac 
he  advanced  from  the  north,  while  Gen.  Butler, 
with  the  Army  of  the  James,  crossed  to  the 
south  side  of  James  River  and  marched  up  its 
right  bank.  Butler  was  defeated  at  Drewry's 
Bluff  (q.v),  16  May,  and  confined  to  his  in- 
trenchments  at  Bermuda  Hundred  (q.v.).  The 
Army  of  the  Potomac  began  the  campaign  by 
the  battle  of  the  Wilderness  (q.v.),  5-7  May, 
and  on  the  9th  Gen.  Sheridan  set  out  on  his 
raid,  elsewhere  described.  (See  Richmond, 
Sheridan's  Raid  on,  and  the  Battle  of  Yel- 
IX)W  Tavern.)  Grant  continued  his  campaign 
in  a  series  of  sanguinary  battles,  and  after  the 
bloody  repulse  of  Cold  Harbor  (q.v.)  he  aban- 
doned the  campaign  north  of  the  James,  crossed 
to  the  south  side  of  the  river,  14-16  June,  and 
invested  Petersburg  and  Richmond  from  that 
side.  (See  Petersburg,  Military  Operations 
Against.)  The  siege  began  on  19  June  1864, 
and  continued  until  2  April  1865,  when  Peters- 
burg was  assaulted  and  taken,  and  that  night 
Richmond  was  evacuated,  the  Union  troops  un- 
der Gen.  Weitzel  occupying  it  3  April. 

E.  A.  Carman. 

Richmond,  Borough  of.  See  New  York 
Crrv. 

Richmond  College,  located  at  Richmond, 
Va.  It  was  founded  in  1832  by  the  Baptists 
under  the  name  of  the  Virginia  Baptist  Sem- 
inary; the  name  was  changed  to  Richmond  Col- 
lege in  1840.  The  college  was  closed  during  the 
Civil  War;  the  buildings  were  used  as  a  hos- 
pital iQr  the  Confederates,  and  as  barracks  by 
the  Federals  after  their  occupation  of  Richmond. 
"The  equipment  was  largely  destroyed  and  much 
of  the  endowment  rendered  worthless,  but  the 
coU^e  was  reopened  in  1866,  a  new  endowment 
was  obtained,  and  it  has  since  then  had  a  pros- 
perous career  and  has  taken  a  leading  part  in 
Southern  educational  life.  The  work  of  the 
collegiate  department  is  divided  into  nine 
schools,  as  follows:  (i)  Latin  language  and 
literature;   (2)   Greek  language  and  literature; 
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(3)  French  and  German;  (4)  English  language 
and  literature;  (5)  mathematics;  (6)  physics; 
(7)  chemistry;  (8)  philosophy;  (9)  history. 
Courses  are  elected  in  accordance  with  the 
group  system,  there  being  three  groups ;  the  de- 
gree of  A.B.  and  B.S.  are  conferred;  and  A.M. 
for  graduate  work.  There  is  also  a  School  of 
Law,  which  confers  the  degree  of  B.L.  Women 
were  admitted  to  the  college  in  1898.  The 
campus  contains  13  acres ;  the  ground  and  build- 
ings in  1910  were  valued  at  $6co,ooo ;  the  library 
contained  13,000  volumes,  and  the  annual  income 
in  1910  amounted  to  more  than. $100,000.  The 
students  numbered  343,  and  the  faculty  28. 

Richter,  rin'ter,  Adrian  Ludwig,  German 
painter  and  designer:  b.  Dresden  28  Sept.  1803; 
d.  there  19  June  1884.  His  father,  Carl  August 
Richter,  the  well-known  copperplate  engraver, 
was  his  first  teacher,  as  he  was  his  father's 
collaborateur  in  the  production  of  landscapes  in 
black  and  white.  In  1820  he  accompanied  Prince 
Narischkin  in  a  journey  through  France  as 
draughtsman  to  illustrate  that  nobleman's  trav- 
els; subsequently  he  spent  three  years,  ending 
182(5,  in  Italy.  He  next  applied  himself  to  study 
the  masters  of  the  North  Holland  School,  and 
chose  J.  Schnorr  as  his  especial  model  and  stan- 
dard of  excellence.  Returning  to  Germany  he 
was  appointed  in  1828  to  a  position  in  the 
School  of  Design  at  Meissen,  which  he  held  for 
10  years,  meanwhile  acquiring  a  popular  repu- 
tation as  illustrator  of  <The  Vicar  of  Wake- 
field' and  'Popular  Books  of  Germany.'  He 
inaugurated  an  epoch  in  Gertnan  illustrative  art 
by  his  sympathetic  interpretation  of  common  life 
in  Germany,  his  tender  humor  and  refined  fancy. 
While  he  drew  on  wood  for  book  illustration, 
he  also  executed  numerous  etchings,  mostly  of 
Italian  landscapes.  The  most  important  of  his 
landscapes  in  oil,  which,  however,  are  marred 
by  a  certain  coldness  of  treatment,  are :  '  Storm 
on  Mount  Gerone'  (1830,  in  the  Museum, 
Frankfort-on-Main) ;  *  Harvest  Time  on  the 
Roman  Campagna'  (1833,  _  Leipsic  Museum); 
<Schreckenstein  near  Aussig' ;  'Landscape  in 
the  Riesen  Mountains' ;  etc.  After  working  for 
some  years  as  professor  of  landscape  painting  in 
the  Dresden  Academy,  he  retired  in  1876  on 
a  pension  provided  by  the  German  emperor. 
Consuh:  his  autobiography,  'Lebenserinnerung 
eines  deutschen  Malers'  (i8ss);  Hoff,  'Adrian 
Ludwig  Richter,  Maler  und  Radierer'  (1877). 

Richter,  Gustav,  German  painter:  b. 
Berlin  31  Aug.  1823;  d.  there  3  April  1884.  He 
studied  under  Eduard  Holbein  in  Berlin  and 
Cogniet  at  Paris,  also  studied  at  Rome.  He  was 
professor  of  the  Berlin  Academy  and  honorary 
member  of  the  academies  of  Munich  and  Vienna. 
His  first  work  to  attract  attention  was  the  'Rais- 
ing of  Jairus'  Daughter'  (1856).  In  1864  he 
received  the  Grand  Medal  at  Berlin ;  other  med- 
als have  been  conferred  on  him  at  Paris,  Brus- 
sels, Vienna,  and  Philadelphia.  His  works  are 
reproduced  in  vivid  colored^  chromos.  He 
pamted  many  European  celebrities,  and  of  Amer- 
icans a  notable  portrait  of  George  Bancroft,  the 
historian. 

Richter,  Henry  Joseph,  American  Roman 
Catholic  bishop:  b.  Neunkirchen,  Oldenburg, 
Germany,  9  April  1838.  He  came  to  the  United 
States  in  1854,  studied  at  Saint  Xavier's  Col- 
lege, New  York,  at  Mount  Saint  Mary's  Sem- 
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inary,  Cincinnati,  and  in  i860  entered  the  Amer- 
ican College  at  Rome,  where  he  was  graduated 
in  1865.  He  was  ordained  in  that  year,  was 
vice-president  and  professor  of  dogma,  philoso- 
phy, and  literature  at  Mount  Saint  Mary's  Sem- 
inary in  1865-70,  and  in  1870-83  was  rector  at 
Saint  Lawrence  and  chaplain  of  Mount  Saint 
Vincent  Academy.  In  1883  he  was  consecrated 
first  bishop  of  Grand  Rapids. 

Richter,  Jean  Paul  Friedrich,  generally 
known  as  Jean  Paul,  German  author:  b.  Wan- 
siedel,  near  Baireuth,  Bavaria,  <?i  March  1763; 
d.  Baireuth  14 'Nov.  1825.  He  was  educated  at 
Leipsic,  and  became  a  tutor  and  schoolmaster. 
In  1794  he  turned  from  this  to  a.  general  liter- 
ary activity.  The  prince-primate  Dalberg  gave 
him  in  1809  an  annual  pension  of  1,000  florins, 
continued  by  the  king  of  Bavaria.  The  fantastic 
quality  of  his  genius  was  at  first  disconcerting, 
but  gradually,  says  Carlyle,  he  became  consid- 
ered "not  a  strange  crack-brained  mixture  of 
enthusiast  and  buSoon,  but  a  man  of  infinite 
humor,  sensibility,  force,  and  penetration.®  His 
style  is  perhaps  one  of  the  most  barbarous  of 
mediums,  and  his  books  are  quite  without  struc- 
ture. His  humor,  however,  is  genuine,  though 
frequently  clumsy.  He  affected  boldly  to  de- 
spise all  literary  proportion  and  technique,  and 
is  recompensed  by  having  the  bulk  of  his  work 
pronounced  difficult  or  unreadable.  Yet  scat- 
tered through  his  writings  are  the  best  of  aphor- 
isms and  some  of  the  most  finely  imagined  pas- 
sages in  German  literature.  These  may  serve  to 
account  for  the  interest  Carlyle  and  De  Quincy 
took  in  him.  Outside  of  Germany  he  has  not 
been  greatly  read,  though  there  are  various  Eng- 
lish renderings  of  his  volumes,  such  as  <Walt 
and  Vult>  by  Lee  (1846);  <Titan>  by  Brooks 
(1863);  <Flower,  Fruit,  and  Thorn  Pieces*  by 
Ewing  (1877)  ;  and  *Levana>  by  Wood  (1887). 
His  first  novel,  'Die  unsichtbare  Loge'  (<The 
Invisible  Lodge' )  appeared  in  1793.  It  was  fol- 
lowed by  'Hesperus*  (1794);  'Biographische 
Belustigungen  unter  der  Gehimschale  einer 
Riesin*  ('Biographical  Recreations  under  the 
Skull  of  a  Giantess,*  1796)  ;  'Leben  des  Quintus 
Fi.xlein*  (1796) ;  'Blumen,  Frucht  und  Dor- 
nenstiicke*  ('Flower,  Fruit,  and  Thorn  Pieces,' 
1756);  'Der  Jubelsenior*  ('Parson  in  Jubilee,* 
1797);  'Das  Kampaner  Thai*  (i797);  'Titan> 
(1800);  'Flegeljahre'  (translated  by  Carlyle, 
'Wild  Oats,*  1804).  The  two  last  are  regarded 
as  among  his  best  productions.  'Das  heim- 
liclie  Klaglied  der  jetzigen  Manner*  appeared 
in  1801 ;  'Dr.  Katzenberger's  Badereise*  (1809)  ; 
'Des  Feldpredigers  Schmelzle  Reise  nach  Fliitz* 
(1809):  'Leben  Fibels*  (1812);  'Der  Komet, 
Oder  Nicolaus  Markgraf*  (1820-2);  'Die  Vor- 
scluile  der  Aesthetik,*  his  first  important  philo- 
sophical work,  appeared  in  1804,  followed  by 
'Levana,  oder  Erziehungslehre'  (1807),  a  work 
on  education.  Further  titles  are:  'Friedens- 
predigt'  (1808);  'Diimmerungen  fiir  Deutsch- 
land'  (1809);  'Mars  und  Phobus' Thronwechsel 
im  Jalir  1814'  (1814) ;  'Politische  Fasten- 
predigten*  (1817).  A  collection  of  his  works, 
'Siimmtliche  Werke,*  edited  by  him  before  his 
death,  was  published  in  65  volumes  (1826-38). 
'Der  Papierdrache,*  his  last  work,  was  pub- 
lished in  1845.  Consult  Spazier,  'Jean  Paul 
Friedrich  Richter.  ein  biographisches  Commen- 
tar  7.M  dessen  Werken*  (1833);  Carlyle'^  two 
essavi  on  Richter;  Forster,  'Derkwiirdigkeiten 


aus  dem  Leben  Richters*  (1863)  ;  and  Nerrlich, 
'Jean  Paul  und  seine  Zeitgenossen*  (1889). 

Richthofen,  rlHt'hdf-€n,  Ferdinand,  Baron 
VON,  German  geologist:  b.  Carlsruhes  May  1833; 
d.  Berlin  7  Oct.  1905.  He  was  educated  at  the 
universities  of  Breslau  and  Berlin;  and  went  to 
Austria  in  1856  to  study  the  geology  of  Tyrol, 
Siebenbiirgen  and  northern  Hungary.  In  i860 
he  joined  a  Prussian  expedition  to  the  East  and 
spent  12  years  in  Chmn,  Japan,  Siam,  Java,  the 
Philippine  Islands,  Formosa,  California,  and 
Nevada.  Returning  to  Europe  in  1872  he  ac- 
cepted professorships  at  Bonn,  Leipsic,  and  Ber- 
lin, successively.  He  published  'China,  Ergeb- 
nisse  eigner  Reisen  und  darauf  gegriindeter 
Studien*  (1877-83),  and  the  following  which 
have  appeared  in  English:  'The  Comstock  Lode* 
(1865);  'Principles  of  the  Natural  Ssrstem  of 
Volcanic  Rocks*  (1867)  ;  'Letters  to  the  Shang- 
hai Chamber  of  Commerce*  (1869-72). 

Rich'wood,  Ohio,  village  in  Union  County; 
on  the  Erie  railroad ;  34  miles  northwest  of  Co- 
lumbus. It  was  settled  in  1832,  and  its  growth 
daring  the  first  30  years  was  slow;  since  1870 
it  has  become  the  second  town  of  the  county  in 
size  and  importance.  It  is  the  centre  of  ait 
agricultural  region;  contains  flour  and  planing 
mills,  tile  mills,  and  several  large  gram  ele- 
vators, and  has  a  considerable  trade.  It  has  a 
public  high  school  with  a  school  library.  Pop. 
(1910)  1,782. 

Ricimer,  risf-mer,  Roman  general  of  the 
Sth  century  a.d.  ;  d._472.  He  was  a  barbarian, 
and  received  his  training  under  Aetius.  For  a 
long  time  he  was  "kingmaker"  in  the  West.  He 
deposed  Avitus,  and  elevated  successively 
Flavius  Anitus  (454-6),  Majorianus  (457-61), 
Libius  Severus  (461).  After  Libius'  death,  he 
himself  ruled  for  a  time  as  Patricius,  until  in 
467  the  danger  of  a  Vandal  invasion  compelled 
an  alliance^  of  East  and  West,  and  the  elevation 
of  Procopius  Anthemius.  Ricimer  later  grew 
openly  hostile  to  the  monarch,  whom  he  mur- 
dered II  July  472  during  a  sack  of  Rome.  He 
then  made  Olybrius  emperor,  and  died  soon 
afterward. 

Rickards,  rlk'ardz,  Marcus  Samuel  Cain, 
English  poet  and  naturalist:  b.  Exeter  28  April 
1840.  He  was  educated  at  Oxford,  admitted  a 
solicitor  in  1862,  and  practised  for  many  years 
in  Bristol.  In  1876  he  took  priest's  orders  in 
the  English  Church,  was  curate  of  Holy  Trinity 
at  Clifton,  near  Bristol,  till  1889,  and  since  that 
date  has  been  vicar  of  Twigworth,  Gloucester- 
shire. Among  his  many  published  works,  mainly 
in  verse,  are:  'Creation's  Hope*  (1890); 
'Poems  of  Life  and  Death*  (1895):  'Poems 
of  a  Naturalist*  (1896);  'Musings  and  Melo- 
dies'   (1902). 

Rickets,  a  disease  of  children  in  which 
there  is  an  affection  of  the  general  nutrition  of 
the  whole  body,  dependent  chiefly  upon  improper 
feeding  and  want  of  fresh  air  and  exercise.  The 
disease  commonly  appears  after  the  age  of  nine 
months  and  before  that  of  two  years,  producing 
its  most  obvious  effects  on  the  growth  of  the 
bones.  It  is  characterized  by  enlargement  of 
the  head,  prominent  -forehead,  projecting  breast- 
bone, flattened  ribs,  big  belly,  and  emaciated 
limbs,  with  great  debility.  The  bones  and  spine 
of  the  back  are  variously  distorted.    Nature  fre- 
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quently  restores  the  general  health,  and  leaves 
the  iimbs  in  a  state  of  distortion.  In  the  treat- 
ment of  rickets  tonic  medicines,  the  cold  bath, 
etc.,  are  beneficial.  The  child  should  be  kept 
clean  and  dry,  regularly  exercised,  and  allowed 
to  enjoy  a  pure  bracing  air,  that  of  the  seaside 
being  specially  beneficial.  The  food  should  be 
nutritious  and.  easily  digestible. 

Ricketson,  rik'gt-son,  Walton,  American 
sculptor:  b.  New  Bedford,  Mass.,  27  May  1839. 
He  took  up  sculpture  in  1870,  and  has  since  pro- 
duced portrait  busts  of  Bronson  Alcott,  Louisa 
M.  .Alcott,  Thoreau,  and  George  William  Curtis, 
besides  intaglios  and  bas-reliefs. 

Ricketts,  rlk'ets,  James  Brewerton,  Amer- 
ican military  cflScer :  b.  New  York  21  June  1817 ; 
d.  Washington,  D.  C,  22  Sept  1887.  He  was 
graduated  from  West  Point  in  1839,  served  in 
the  Mexican  War,  where  he  was  engaged  at 
Monterey  and  at  Buena  Vista,  was  promoted 
captain  in  1853,  and  fought  in  tlie  Seminole  War 
ill  Florida.  He  afterward  served  on  the  Texas 
frontier  until  the  outbreak  of  the  Civil  War, 
■when  he  assisted  in  the  defense  of  Washington 
and  the  capture  of  Alexandria.  He  participated 
in  the  first  battle  of  Bull  Run,  and  was  brevet- 
ted  lieutenant-colonel  and  brigadier-general  of 
volunteers.  He  commanded  a  division  at  Chan- 
tilly.  South  Mountain,  and  Antietam,  in  1863 
he  received  promotion  as  major  of  artillery  in 
the  regular  army,  was  in  command  of  a  divi- 
sion in  the  Richmond  campaign,  and  fought  in 
the  engagements  from  the  battles  of  the  Wilder- 
ness to  the  investment  of  Petersburg.  In  1864 
he  served  under  Sheridan  in  the  pursuit  of 
Early's  army.  He  was  brevetted  major-general 
in  the  regular  army  in  1865,  and  in  1865-6  was 
in  command  of  a  district  in  Virginia.  He  was 
mustered  out  of  the  volunteer  service  in  1866, 
and  in  1867  retired  from  active  duty. 

Rickman,  rik'man,  Thomas,  English  archi- 
tect :  b.  Maidenhead,  Berkshire,  1776 ;  d.  March 
1841.  He  developed  a  taste  for  architectural 
drawing,  and  having  sent  in  a  design  for  a 
church  that  proved  successful  in  a  government 
competition,  he  settled  at  Birmingham  as  an 
architect.  He  built  a  number  of  Gothic 
churches  and  chapels  in  Birmingham;  Hamp- 
ton, Lucy,  Bristol,  Preston,  Carlisle,  etc.,  many 
country  houses,  and  the  new  buildings  of  St. 
John's  College,  Cambridge.  He  is  the  author 
of  'Attempt  to  Discriminate  the  Styles  of  Archi- 
tecture in  England  from  the  Conquest  to  the 
Reformation'   (1817). 

Rico,  re'ko,  Colo.,  town,  county-seat  of 
Dolores  County;  on  the  Rio  Grande  Southern 
railroad:  140  miles  southwest  of  Leadville.  The 
first  settlement  was  made  in  1867  and  a  new 
settlement  in  1877,  both  by  mining  prospectors; 
the  town  was  incorporated  in  1879,  and  became 
the  county-seat  on  the  organization  of  the  county 
in  1881.  It  is  in  a  region  ricli  in  gold,  silver, 
copper,  and  iron,  and  the  chief  industry  is  the 
mining  and  milling  of  these  ores.  The  town  con- 
tains a  bank  with  a  capital  of  $50,000;  and  the 
county  court-house.  It  has  a  graded  public 
school.  The  government  is  vested  in  a  mayor, 
elected  annually,  and  a  council  of  six  members, 
three  elected  each  year.  Population  in  1910, 
I..J08.  Georce  H.  Hutt, 

Editor  '■Rico  Xezvs.'' 


Ricord,  re-kor,  Philippe,  French  physi- 
cian: b.  Baltimore,  Md.,  10  Dec.  1800;  d.  Paris, 
France,  22  Oct.  1889.  He  went  to  Paris  in  i8ao, 
where  he  was  granted  his  medical  degree  in 
1826,  practised  in  the  provinces  for  two  years, 
and  on  his  return  to  Paris  passed  the  Concours 
examination,  and  was  appointed  a  surgeon  at 
the  Pitie  Hospital.  In  1831  his  lectures  in  sur- 
gery secured  his  appointment  as  surgeon-in-chief 
at  Hopital  des  Veneriens  du  Midi,  an  office  he 
continued  to  fill  until  i860,  when  he  resigned 
and  engaged  in  private  practice.  In  1862  he 
was  appointed  physician  in  ordinary  to  Prince 
Napoleon,  and  in  1869  consulting  surgeon  to 
Napoleon  III.  He  was  made  commander  of  the 
Legion  of  Honor  in  i860,  and  for  his  services 
in  the  ambulance  corps  during  the  siege  of  Paris 
was  made  grand-officer  of  the  Legion  in  1871. 
He  was  the  author  of  various  valuable  surgical 
treatises,  and  invented  several  surgical  instru- 
ments. 

Riddell,  rid-del'  or  rid'l,  Charlotte  Eliza 
Lawson  Cowan,  English  novelist:  b.  30  Sept. 
1832.  She  was  the  daughter  of  a  high  sheriff 
of  Carrickfergus,  Ireland,  and  was  married  to 
J.  H.  Riddell  of  Staffordshire  in  1857.  Her 
earliest  novel  was  'The  Ruling  Passion'  (1858)  ; 
and  among  her  many  later  fictions  are  'George 
Geith,'  one  of  her  best  known  works  (1865); 
♦Maxwell  Drewitt'  (1865)  ;  <Far  Above  Rubies' 
(1868);  <The  Senior  Partner'  (1881);  <The 
Head  of  the  Firm'  (1892);  <A  Rich  Man's 
Daughter'  (1897).  Her  stories  are  well  con- 
structed, wholesome  tales,  and  have  been  popu- 
lar in  this  country  as  well  as  in  England. 

Riddell,  Mrs.  J.  H.  See  Riddell,  Char- 
lotte Eliza  Lawsok  Cowan. 

Riddle,  rid'l,  Matthew  Brown,  American 
theologian:  b.  Pittsburg,  Pa.,  17  Oct.  1836.  He 
was  graduated  from  Jefferson  College,  Pa.,  in 
1852,  and  from  the  New  Brunswick  Theolog- 
ical Seminary  in  1859.  He  was  adjunct  pro- 
fessor of  Greek  at  Jefferson  College  in  1857-8, 
was  pastor  of  the  Dutch  Reformed  Church,  Ho- 
boken,  N.  J.,  1861-5,  and  of  the  Second  Re- 
formed Church,  Newark,  N.  J.,  1865-9.  In 
1871-87  he  occupied  the  chair  of  New  Testa- 
ment exigesis  at  Hartford  Theological  Seminary, 
Conn.,  and  since  i88;r  has  filled  that  chair  at 
the  Western  Theological  Seminary,  Allegheny, 
Pa.  He  was  a  member  of  the  American  Com- 
mittee for  New  Testament  revision,  an  editor 
of  the  Standard  edition  of  the  Revised  Version, 
and  was  a  revising  editor  on  the  Standard 
American  Revised  Version  of  the  New  Testa- 
ment (1901).  He  was  one  of  the  editors  of 
Lange's  'Commentary' ;  'International  Com- 
mentary';  'International  Revision  Commen- 
tary' ;  and  Myer's  'Commentary' ;  edited  Rob- 
inson's 'Greek  Harmony  of  the  Gospels' 
(1885);  Vols.  VII..  VIII..  <Ante-Nicene  Fath- 
ers' and  Vols.  VI.,  X.,  'Nicene  and  Post-Nicenc 
Fathers'   (1886). 

Riddle,  any  sentence  or  composition  with 
a  double  or  veiled  meaning,  which  is  propounded 
with  a  view  to  the  discovery  of  that  meaning, 
which  is  designedly  obscured  by  the  terms  of  the 
riddle.  A  riddle  may  either  have  an  apparent 
sense  which  serves  as  a  disguise  to  the  real 
one.  or  it  may  be  in  the  form  of  a  question,  the 
terms  of  which  do  not  directly  indicate  the  na- 
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tnre  of  the  answer  required.  Riddles  naturally 
idivide  themselves  into  two  classes:  plays  upon 
"words,  which  are  otherwise  called  conundrums; 
and  allegorical  or  fanciful  descriptions  of  or 
allusions  to  the  subject  on  which  the  riddle  is 
founded.  The  latter  is  called  an  enigma.  It_  is 
the  more  ancient  and  serious  form  of  the  rid- 
dle. Enigmas,  or  dark  sayings,  were  frequently 
used  by  the  ancients  to  disguise  important  truths, 
which  it  was  not  deemed  safe  or  advisable  that 
every  one  should  know.  Kings  sent  enigmas  to 
each  other,  ambassadors  delivered  their  mes- 
sages in  this  form,  and  the  oracles  of  the  gods 
were  frequently  conveyed  in  the  form  of  an 
enigma.  In  modem  times  serious  enigmas  have 
been  elaborated  in  prose  and  verse,  particularly 
the  latter,  in  all  civilized  languages.  They  are 
in  general  mere  elaborate  trifling,  and  are  com- 
monly as  dull  as  they  deserve  to  be. 

Ainong  the  most  celebrated  examples  of  an- 
cient riddles  is  that  propounded  by  the  Sphinx, 
and  answered  by  CEdipus,  What  animal  is  that 
which  goes  on  four  feet  in  the  morning,  on  two 
at  midday,  and  on  three  in  the  evening?  The 
answer  is  Man,  because  he  goes  on  all  fours  as 
a  child,  on  two  feet  as  a  young  man,  and  with 
a  staff  in  old  age.  The  punning  variety  of  rid- 
dle, though  sometimes  indulged  in  by  the  Greeks 
and  Romans,  is  comparatively  of  modem  growth. 
It  is  a  great  favorite  in  festive  gatherings  of 
juveniles.  Sometimes  strings  of  puns  are  linked 
together  with  considerable  ingenuity  in  the  more 
complex  riddles  of  this  description,  as  in  the 
following  instance:  What  wind  does  a  hungry 
sailor  like  best  ?  One  that  blows  fowl  and  chops, 
and  then  comes  in  little  puffs.  The  earliest  col- 
lection of  riddles  known  to  have  been  published 
is  entitled  'Demands  Joyous,*  printed  in  1511. 
The  first  French  collection  was  published  in 
Paris  by  Gille  Beys  in  1582.    See  also  Enigma. 

Rideau  (re-do')  Canal,  a  Canadian  canal 
constructed  between  Kingston  on  Lake  Ontario 
and  Ottawa  as  a  through  waterway  by  means  of 
the  River  Ottawa  to  Montreal,  the  Saint  Law- 
rence route  being  interrupted  by  rapids.  Canals 
■have  since  been  built  along  the  Saint  Lawrence 
to  avoid  these,  and  the  Rideau  is  now  little  used. 

Rideing,  riding,  William  Henry,  Ameri- 
can editor:  b.  Liverpool,  England,  17  Feb.  1853. 
He  came  to  the  United  States  and  lived  in  Chi- 
cago until  1870,  after  which  he  was  engaged  in 
journalism  in  various  American  cities.  Since 
1881  he  has  been  associate  editor  of  the  'Youth's 
Companion,'  and  in  1887-99  was  associate  editor 
of  the  'North  American  Review.'  He  has  pub- 
lished: 'Scenery  of  Pacific  Railways'  (1878); 
'Thackeray's  London'  (1885)  ;  'In  the  Land  of 
Lorna  Doone'  (1895)  ;  'At  Hawarden  with  Mr. 
■Gladstone'  (1896);  'How  Tyson  Came  Home' 
(1904)  ;  etc. 

Riders,  in  national  or  state  legislation,  the 
additional  provisions  of  a  bill  under  the  consid- 
eration of  a  legislative  assembly,  having  little 
connection  with  the  subject-matter  of  the  bill. 
Sometimes  riders  are  attached  to  important  bills, 
in  order  to  gain  the  chance  of  passage,  since  by 
themselves  they  are  likely  to  incur  an  executive 
veto,  but  as  a  part  or  proviso  of  an  important 
bill  they  are  absorbed  in  the  main  subject,  and 
so  dodge  the  "veto*  and  the  "table."  It  has 
teen  proposed  frequently  that  the  Constitution 
cf  the  United   States  be  so  amended  that  the 


President  could  veto  sin^tle  objectionable  itemst 
without  affecting  the  mam  purpose  of  bills. 

Ridge,  ridj.  Major,  Cherokee  chief:  b. 
Highwasse,  present  State  of  Georgia,  about 
1771 ;  d.  Cherokee  reservation  22  June  1839.  He 
became  a  councillor  and  one  of  the  leaders  of 
the  Cherokee  nation.  He  favored  the  deporta- 
tion of  the  Cherokees  from  the  Georgia  reserva- 
tion to  one  westward  of  the  Mississippi,  and 
was  murdered,  presumably,  by  some  of  the  op- 
posing party. 

Ridge,  William  Pett;  English  novelist:  b. 
Chartham,  Kent  He  was  educated  at  the 
Birbeck  Institute  in  London.  He  began 
to  write  in  1890,  and  among  his  published  works 
are:  'The  Second  Opportunity  of  Mr.  Staple- 
hurst'  (1896);  'A  Son  of  the  SUte>  (1889); 
<A  Breaker  of  Laws'  (1900);  'Outside  the 
Radius'    (1900);   'Lost  Property'    (1902). 

Ridgeiield,  ridj'feld.  Conn.,  town  in  Fair- 
field County;  on  the  New  York,  New  Haven  & 
Hartford  railroad;  about  60  miles  northwest  of 
New  York,  and  13  miles  north  by  west  of 
Norwalk.  It  is  in  an  agricultural  region,  and  is 
a  favorite  resort  for  residents  of  New  York. 
The  chief  industries  which  contribute  to  the 
prosperity  of  the  town  are  farming,  dairying, 
the  grinding  of  feldspar,  and  the  manufactur- 
ing of  ice-cutting  tools.  The  most  prominent 
public  building  is  the  public  library,  presented 
to  the  town  by  James  Morris  of  New  York,  in 
memory  of  his  wife,  Elizabeth  W.  Morris.  There 
are  four  churches,  good  public  schools,  and  one 
private  school.  The  National  Bank  has  $25,000 
capital;  the  savings  bank  has  $592,268.52  de- 
posits. The  government  is  administrated  by  a 
board  consisting  of  a  warden  and  burgesses,  six 
members,  elected  annually  in  May.  Pop.  ( 1900) 
2,626;  (1910)  3,118.  W.  A.  White, 

Editor  <Ridgeneld  Press? 

Ridge'town,  Canada,  town  in  the  County 
of  Ek;in,  Province  of  Ontario;  on  the  Michi- 
gan Central  railroad;  about  eight  miles  from 
Lake  Erie  and  65  miles  east  of  Windsor.  It  is 
in  an  agricultural  region,  and  has  some  manu- 
facturing interests. 

Ridgeville,  ridj'vil,  Ind.,  town  in  Randolph 
County;  on  the  Mississinewa  River,  and  on  the 
Pittsburg,  C,  C  &  St.  L.  and  the  Grand  Rapids 
&  Indiana  R.R.'s. ;  about  60  miles  south  of  Fort 
Wayne,  and  90  miles  northeast  of  Indianapolis. 
It  is  in  a  fertile  agricultural  region,  and  is  the 
trade  centre  for  the  northern  part  of  the  county. 
It  has  several  industries  connected  chiefly  with 
farm  products  and  stock  raising.  It  has  good 
public  schools,  several  private  schools,  and  a 
public  library.    Pop.  (1910)  1,178. 

Ridge'wood,  N.  J.,  village  in  Bergen 
County;  on  the  Erie  railroad;  about  22  miles 
north  of  New  York.  The  railroad  divides 
the  village  into  eastern  and  western  sections. 
The  village  is  in  a  residential  locality;  the 
western  side  is  built  up  with  fine  residences, 
most  of  them  the  homes  of  men  doing  busi- 
ness in  the  city.  The  eastern  section  of  the  vil- 
lage spreads  out  into  the  Paramus  Valley, 
through  which  flows  the  Saddle  River.  In  this 
part  are  substantial  dwellings  with  extensive 
grounds.  There  are  no  manufactories.  The 
business  blocks  and  fraternal  society  buildings 
arg    mostly    of    limestone    and    pressed    brick. 
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There  are  nine  churches,  public  schools,  and  one 
private  school  for  boys.  Located  here  is  the 
House  of  Divine  Providence  for  Incurable  Pa- 
tients, in  charge  of  Sisters  of  Charity.  The 
water  supply  is  obtained  from  artesian  wells. 
The  roads  in  the  vicinity  are  excellent,  and  the 
scenery  in  general,  together  with  the  numerous 
groves  and  small  streams,  make  it  a  most 
charming  locality.  In  the  vicinity  are  many 
points  of  historic  interest,  their  histories  dating 
back  to  pre- Revolutionary  days.  Pop.  (1890) 
1,047;   (1900)  2,68s;  (1910)  S.416. 

Ridgway,  ridj'wa,  Robert,  American  nat- 
uralist: b.  Mount  Carmel,  111.,  2  July  i8sa  He 
was  zoologist  to  the  United  States  geological 
exploration  of  the  fortieth  parallel  under  Clar- 
ence King  in  1867-9,  and  since  1880  has  been 
curator  of  the  division  of  birds  in  the  National 
Museum  at  Washington.  He  was  one  of  the 
founders  in  1883  of  the  American  Ornithologists' 
Union,  of  which  he  later  became  president.  He 
served  as  a  member  of  the  committee  at  the  first 
International  Ornithological  Congress  at  Vienna 
in  1885,  and  of  that  at  Budapest  in  1891.  He 
is  author  of:  <A  Nomenclature  of  Colors  for 
Naturalists'  (1886) ;  'Manual  of  North  Amer- 
ican Birds'  (1887)  ;  <  Birds  of  North  and  Mid- 
dle America'   (1901-2) ;  etc 

Ridgway,  Pa.,  borough,  capital  of  Elk 
County;  on  the  Clarion  River,  and  on  the 
Buffalo,  R.  &  P.  and  the  Pennsylvania 
R.R.'s;  about  150  miles  northeast  of  Pitts- 
burg and  IIS  miles  southeast  of  Erie.  It  is 
in  a  region  devoted  mainly  to  lumbering  and 
agriculture.  The  chief  industrial  establish- 
ments are  lumber  mills,  sash,  door,  and  blind 
factories,  flour  and  grist  mills,  machine  shops, 
engine  and  boiler  works,  and  dry  kilns.  There 
are  other  manufactories  whose  products  are 
mining  materials,  proprietary  medicines,  and  to- 
bacco products.  The  educational  institutions  are 
public  and  parish  elementary  schools,  a  public 
library,  and  a  private  business  school.  Pop. 
(1910)   s,4o8. 

Riding  and  Driving.  See  Horses,  Riding 
AND  DiuviNa 

Ridley,  rld'li,  Nicholas,  English  ecclesias- 
tic and  martyr:  b.  about  1500;  d.  Oxford  16 
Oct.  IS5S  He  was  graduated  from  Cambridge 
in  1521-2,  later  studied  at  the  Sorbonne,  Paris, 
and  at  the  University  of  Lxiuvain.  Returning  to 
Cambridge  as  proctor  to  the  university,  as  such 
he  advocated  the  claims  of  King  Henry  VIII. 
to  the  supreme  ecclesiastical  jurisdiction  in  the 
realm.  Through  the  patronage  of  Archbishop 
Cranmer  he  became  one  of  the  king's  chaplains ; 
in  1540  he  became  master  of  Pembroke  Hall,  in 
1541  canon  of  Canterbury,  and  in  1545  an  addi- 
tional canonry  of  Westminster  was  conferred 
upon  him.  In  1547  he  was  elevated  to  the  see 
of  Rochester.  In  ISSO,  on  the  deprivation  of 
Bonner,  Ridley  was  made  bishop  of  London,  and 
distinguished  himself  by  his  tempered  zeal  in 
favor  of  Protestantism,  and  especially  by  his  lib- 
erality and  kindness  toward  the  family  of  his 
predecessor.  In  1553  in  a  sermon  before  Ed- 
ward VI.  he  made  an  appeal  for  the  destitute 
London  poor,  and  as  a  result  of  subsequent  con- 
ferences the  king  and  corporation  of  London  de- 
termined to  build  Christ's  Hospital,  St.  Thomas' 
Hospital,  and  Bethlehem  Hospital.  On  the  death 
of  Edward  he  was  induced  to  listen  to  those  who 


attempted  to  secure  the  Protestant  ascendency 
by  placing  the  Lady  Jane  Grey  upon  the  throne. 
The  defeat  of  this  scheme,  the  active  part  he  had 
taken  in  the  establishment  in  the  new  discipline 
and  the  construction  of  the  liturg>',  together  with 
his  connection  with  Cranmer,  marked  Ridley  out 
as  one  of  the  most  prominent  opponents  of 
Queen  Mary.  He  was  arrested  and  sent  to  the 
Tower  20  July  1553.  In  the  spring  of  1554  he 
was  removed  to  Oxford,  and  being  brought  be- 
fore the  royal  commissioners  and  refusing  to  re- 
cant he  was  excommunicated.  His  further  trial 
progressed  slowly.  The  next  year  parliament 
passed  penal  laws  against  heretics  and  under 
these  he  was  summoned  to  trial.  His  condem- 
nation followed  upon  his  admitting  the  truth  of 
.the  principal  charges  against  him,  and  he  was 
burnt  at  the  stake  in  company  with  Hugh 
Latimer. 

Rid'patfa,  John  Clark,  American  educator 
and  historian :  b.  Putnam  County,  Indiana,  26 
April  1840;  d.  New  York  i  Aug.  1900.  He  was 
graduated  from  Asbury  University,  Indiana,  in 
1863,  and  in  1864  was  appointed  principal  of  the 
academy  at  Thornton,  Ind.  In  1866  he  was  su- 
perintendent of  public  instruction  for  Lawrence- 
burg,  Ind.,  and  in  1867-9  professor  of  languages 
at  Baker  University,  Baldwin  City,  Kan.  In 
1869  he  was  appointed  to  the  chair  of  English 
at  Asbury,  and  in  1879  became  vice-president  of 
the  university.  The  endowment  of  $2,000,000 
bestowed  upon  the  university  by  Mr.  De  Pauw, 
was  secured  largely  through  Ridpath's  efforts, 
and  under  his  management  it  received  its  new 
name  of  De  Pauw.  After  his  resignation  from 
the  university  he  devoted  himself  to  literature. 
He  was  one  of  the  editors  of  the  'People's  Cy- 
clopaedia' (1881),  and  published  'Academic  His- 
tory of  the  United  States'  (1874-5);  'Popular 
History  of  the  United  States'  (1877);  'Life  of 
James  A.  Garfield'  (1882)  ;  'Cyclopaedia  of  Uni- 
versal History'  (1880-4);  'Great  Races  of 
Mankind'  (1893)  ;  'Life  and  Times  of  Glad- 
stone' (1898) ;  'History  of  the  United  States' 
(1900);  etc 

Riedesel,  re'de-z51,  Frederica  Charlotte 
Louisa  (VoN  Massow):  b.  Brandenburg  1746; 
d.  Berlin  29  March  1808.  She  was  the  wife  of 
Baron  Riedesel  (q.v.),  and  accompanied  her 
husband  to  America.  After  Burgoyne's  sur- 
render she  resided  for  a  year  at  Cambridge, 
Mass.,  where  a  street  has  since  been  named  in 
her  honor ;  and  later  at  Charlottesville,  Va.  She 
wrote  graphic  descriptions  of  the  campaign  and 
subsequent  events,  published  after  her  death  by 
her  son-in-law.  Count  von  Reuss,  and  trans- 
lated inadequately  into  English  in  1827  ('Letters 
and  Memoirs  Relating  to  the  War  of  American 
Independence,  and  the  Capture  of  the  British 
Troops  at  Saratoga'),  and  worthily  by  W.  L. 
Stone  in  1867  ('Letters  and  Journals  Relating 
to  the  War  of  the  American  Revolution'). 

Riedesel,  Friedrich  Adolph,  Freihesr  zv 
EiSENBACH,  German  soldier:  b.  Lauterbach, 
Rhine  Hesse,  3  June  1738;  d.  Brunswick  6 
Jan.  i8oa  He  studied  at  the  Marburg  law 
school,  but  before  the  completion  of  his  course 
enlisted  in  a  regiment  of  Hessian  infantry  as 
vice-ensign,  and  soon  afterward  went  to  Eng- 
land with  his  regiment,  which  had  been  made 
part  of  the  British  army,  and  was  billeted  on  a 
town  near  London.    There  he  became  fairly  pro- 
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ficient  in  English.  On  the  outbreak  of  the  Seven 
Years'  war  in  1756,  the  regiment  was  sum- 
moned to  Germany,  and  Riedesel  was  assigned 
to  the  immediate  staff  of  Duke  Ferdinand  of 
Brunswick.  Shortly  after  the  outbreak  of  the 
American  Revolution,  England  negotiated  with 
several  of  the  petty  sovereigns  of  Germany  for 
some  20,000  troops.  Of  these  about  4,000  were 
from  Brunswick.  Riedesel  was  promoted  ma- 
jor-general and  placed  in  command  of  the 
Brunswick  contingent,  and  on  i  June  1776  he 
reached  Quebec.  A  thorough  disciplinarian,  he 
practised  his  troops  in  the  American  mode  of 
lighting,  particularly  in  rapidity  of  firing,  in 
which  the  Continentals  were  much  more  efficient. 
He  accompanied  Burgoyne  (q.v.)  on  the  ill-fated 
expedition  of  1777,  distinguished  himself  at  Ti- 
conderoga,  and  at  Hubbardton  brought  up  re- 
inforcements and  dispersed  the  Americans.  At 
Freeman's  Farm  19  Sept.  1777,  he  saved  the 
British  from  rout  by  arriving  with  his  Bruns- 
wickers ;  and,  after  the  action  on  7  October,  had 
his  counsels  prevailed,  Burgoyne  would  prob- 
ably have  made  a  successful  retreat  to  Canada. 
He  was  taken  prisoner  at  Saratoga  17  October, 
exchanged  in  1779,  and  in  that  year  appointed  to 
a  command  on  Long  Island.  In  1783  he  re- 
turned to  Germany,  in  1787  was  promoted  lieu- 
tenant-general, and  in  1788  commanded  the 
Brunswick  portion  of  the  army  sent  from  Ger- 
many to  Holland  to  assist  the  Stadtholder.  From 
1794  until  his  death  he  was  commandant  of  the 
town  of  Brunswick.  The  'Leben  und  Wirkcn 
des  General-Lieutenants  F.  A.  Riedesel,  nebst 
vielen  Original-Correspondenzen  und  histo- 
rischen  Aktenstiiken,'  by  von  Eclking,  appeared 
in  1856.  An  abridged  translation  into  English 
by  W.  L.  Stone  was  published  in  1868.  It  af- 
fords a  most  complete  and  accurate  account  of 
Burgoyne's  expedition,  as  well  as  a  clear  view 
of  contemporary  affairs  in  Canada. 

Riel,  re-el',  Louis,  Canadian  insurgent:  b. 
St.  Boniface,  Manitoba,  23  Oct.  1844;  d.  Re- 
gina,  Northwest  Territory,  16  Nov.  1885.  He 
belonged  to  the  Mitis  race  of  Franco-Indians, 
and  as  protege  of  Archbishop  Tache,  was  edu- 
cated at  the  Jesuit  College  at  Montreal.  In 
1869  he  took  part  in  the  protest  raised  by  the 
native  tribes  against  the  establishment  of  Cana- 
dian authority  in  the  territories  lately  acquired 
from  the  Hudson  Bay  Company,  and  was  elected 
president  of  a  provisional  government  estab- 
lished at  Fort  Garry.  The  rebellion  was  sup- 
pressed the  next  year  by  a  force  under  Sir  Gar- 
net Wolseley  and  Riel  fled  from  the  territory. 
In  1873  he  was  elected  to  the  Dominion  parlia- 
ment for  Provencher,  but  was  not  permitted  to 
take  his  seat,  and  after  two  subsequent  re- 
elections  a  warrant  of  outlawry  \yas  issued 
against  him  and  he  was  sentenced  in  1875  to 
five  years'  banishment  with  forfeiture  of  political 
rights.  In  1884-5  he  headed  a  party  of  half- 
breeds  in  another  insurrection,  which  was  soon 
suppressed.  Riel  was  taken  prisoner,  convicted 
of  treason,  and  executed.  See  Riel's  Rebel- 
lion. 

Riel's  Kebellion,  or  the  Northwest  Rebel- 
lion, was  an  outbreak  of  the  half-breeds  and 
Indians  of  the  valley  of  the  Saskatchewan,  in  the 
spring  of  1885.  promptly  suppressed  by  the  Cana- 
dian militia.  For  some  time  past  discontent  had 
been  rife  among  the  half-breeds,  or  metis,  of  that 
district,  who  feared  that  the  surveying  of  the 


country  by  the  Dominion  government  and  the 
government  sales  of  land  to  incoming  settlers 
would  dispossess  them  of  their  homesteads.  In 
June  1884  Louis  Riel,  the  half-breed  leader  cf 
the  abortive  outbreak  of  1869-70,  returned  by 
invitation  from  Montana  and  put  himself  at  the 
head  of  the  movement.  At  a  gathering  at  Saint 
Laurent,  on  the  Saskatchewan,  September  1884, 
a  "Bill  of  Rights"  was  adopted  asking  that  the 
half-breeds  should  receive  the  same  grant  of 
240  acres  per  capita  that  had  already  been  given 
( 1870)  to  their  kinsmen  in  the  province  of  ^Ian- 
itoba.  With  this  demand  were  coupled  more 
extravagant  pretensions  to  further  reservations 
of  land  and  grants  of  money.  Various  petitions 
had  already  been  sent  to  the  Dominion  govern- 
ment in  behalf  of  the  half-breed  claims.  A  com- 
mission had  been  appointed  to  consider  them, 
but  the  whole  matter  aroused  so  little  public 
attention  in  Canada  that  the  news  of  the  actual 
revolt  in  March  1885  came  with  alarming  sud- 
denness. On  the  17th  of  that  month  the  metis 
formed  a  provincial  government,  with  Louis  Riel 
(q.v.)  as  president,  Gabriel  Dumont  as  adjutant- 
general,  and  a  numerous  council.  All  obtain- 
able stores  were  seized,  supplies  on  the  way  to 
Prince  Albert  intercepted,  and  the  telegraph 
wires  cut.  At  the  same  time  every  effort  was 
made  to  arouse  the  Indians  of  the  Saskatchewan 
district,  detachments  of  whom,  under  Bcardy 
and  One-Arrow,  at  once  joined  the  rebels.  The 
only  forces  immediately  available  to  cope  with 
the  outbreak  were  about  500  mounted  pnlicc, 
scattered  in  small  detachments  over  the  North- 
west Territory,  of  whom  some  200  men  of  all 
ranks  were  distributed  between  Prince  Albert, 
Fort  Carlton,  Battleford,  and  Fort  Pitt.  The 
rebels  demanded  the  surrender  of  Fort  Carlton, 
a  mounted  police  post  on  the  North  Saskatche- 
wan, 40  miles  above  Prince  Albert,  held  by 
Major  Crozier  with  a  handful  of  men.  Crozier 
refused,  and  succeeded  in  communicating  with 
Prince  Albert,  and  obtaining  a  reinforcement  of 
40  volunteers.  With  the  help  of  these  he  .at- 
tempted (26  March)  to  secure  the  stores  from 
Duck  Lake,  a  post  a  few  miles  distant.  Here 
occurred  the  first  bloodshed  of  the  rising.  Tlie 
rebels  attacked  Crozier  near  Duck  Lake,  and 
forced  him  to  retire  to  Carlton  with  a  loss  of  la 
killed  and  12  wounded.  The  mounted  police 
burned  the  fort  at  Carlton  and  retired  to  Prince 
Albert.  The  news  of  the  fight  at  Duck  Lake 
occasioned  intense  excitement  throughout  Can- 
ada. Immediate  steps  were  taken  to  despatch  an 
adequate  force  of  militia  to  the  northwest.  Gen- 
eral Sir  Frederick  Middleton,  the  commander-in- 
chief,  was  already  on  his  way.  On  the  28th  of 
March  there  was  a  general  call  to  arms  of  the 
militia  forces,  picked  troops  from  the  different 
regiments  being  at  once  forwarded  to  the  front. 
Various;  corps  of  scouts,  rangers,  cavalry,  etc., 
were  specially  organized.  Eighteen  hundred 
troops  started  from  Ontario  and  Quebec  within 
six  days  of  the  call  to  arms,  and  within  a  month 
3,000  men  had  been  transported  to  the  northwest 
and  1,500  raised  in  Manitoba  and  the  territories. 
Ihe  area  of  operations  was  the  vallev  of  the 
Saskatchewan  River,  whose  north  branch  runs 
from  west  to  east  through  the  district  of  the  same 
name  at  a  distance  of  about  200  miles  north  of 
the  Canadian  Pacific  Railroad  and  roughlv  pan 
allel  with  Its  course.  On  this  river  were  the 
important  posts  of  Prince  Albert.  Battleford.  sit- 
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«ated  about  i6o  miles  farther  up  the  river,  and 
Fort  Pitt,  also  on  the  river,  120  miles  northwest 
of  Battleford.  The  main  body  of  rebels  had 
€stablished  themselves  at  Batoche,  on  the  South 
Saskatchewan,  a  river  flowing  from  the  south- 
west to  meet  its  confluent  on  a  long  V-shaped 
angle.  Mustering  his  forces  at.Qu'Appelle  and 
Swift  Current,  Middleton  resolved  to  strike  into 
the  rebel  territory  in  two  columns.  The  main 
column,  under  Middleton,  was  to  move  north- 
ward on  Clark's  Crossing,  a  ferry  station 
on  the  Saskatchewan  about  40  miles  by  trail 
from  Batoche.  A  second,  under  Lieutenant 
Colonel  Otter,  was  to  march  from  Swift  Current 
(140  miles  west  of  Qu'Appelle)  to  the  relief  of 
Battleford.  A  third  force,  gathered  at  Calgary, 
was  to  descend  the  route  of  the  North  Saskatche- 
wan from  Edmonton,  thus  reaching  Fort  Pitt. 
Meantime  the  position  of  affairs  appeared  ex- 
tremely critical.  Some  500  Indians  in  the  neigh- 
borhood of  Battleford  had  risen  under  Pound- 
maker,  a  Cree  chief,  laid  seige  to  the  stockade 
fort  in  which  the  whites  had  taken  refuge,  and 
plundered  the  stores  of  the  town.  Near  Fort 
Pitt  the  Indians  had  also  risen  under  Big  Bear, 
.and  at  Frog  Lake,  a  post  about  30  miles  distant, 
on  Good  Friday  (3  April),  they  plundered  the 
stores  and  shot  down  nine  persons  in  cold  blood. 
The  news  of  the  massacre  spread  terror  througlj- 
out  the  unprotected  valley  of  the  upper  river, 
the  settlers  fleeing  toward  Edmonton.  Many  of 
the  deserted  houses  were  looted  and  burned. 
The  advance  was  carried  out  with  admir- 
able success.  The  main  column,  the  Royal 
Grenadiers,  A  Battery  and  other  troops,  travers- 
ing in  forced  marches  177  miles  of  prairie,  struck 
the  South  Saskatchewan  at  Clark's  Crossing. 
Advancing  northwards  down  the  river,  they  came 
upon  the  rebels  strongly  posted  in  a  wooded 
ravine  called  Fish  Creek,  in  which  they  had  con- 
structed rifle  pits.  A  sanguinary  contest  ensued 
(23  April).  The  rebels,  led  by  Gabriel  Dumont, 
defended  themselves  stubbornly,  but  were  ulti- 
mately dislodged.  The  loss  of  the  militia  was 
10  killed  and  40  wounded.  _  The  second  column, 
tinder  Otter,  consisting  chiefly  of  Queen's  Own 
men,  left  Swift  Current  13  April,  and  after  a 
march  of  202  miles  successfully  relieved  the  be- 
leaguered fort  at  Battleford.  From  there  Colonel 
Otter  determined  to  strike  at  Poundmaker's  re- 
serve, against  which  he  moved  on  I  May,  with 
a  force  of  323  men  and  three  guns.  They  came 
upon  the  Indians  in  force  at  Cut  Knife  Hill,  and 
after  a  severe  engagement  were  compelled  to  re- 
tire on  Battleford,  with  a  loss  of  8  killed  and  14 
wounded.  At  the  same  time  General  Strange, 
with  the  third  division,  marched  from  Calgary 
to  Edmonton  (2  May),  and  thence  directed  his 
forces  against  Big  Bear.  Meanwhile  General 
Middleton  decided  to  move  forward  against  the 
main  body  of  the  half-breeds  at  Batoche.  The 
advanced  season  rendered  possible  the  navigation 
of  the  South  Saskatchewan,  down  which  the 
steamer  Northcote,  with  supplies  and  munitions, 
was  despatched  to  join  Middleton's  column. 
Batoche  was  invested  by  the  militia  on  9  May, 
and  a  four  days'  fight  ensued.  The  rebels  were 
entrenched  in  rifle  pits  along  the  banks  of  the 
river.  During  the  first  three  days  the  fighting 
was  desultory,  Middleton  using  his  artillery  and 
throwing  up  earthworks  in  order  to  exhaust  the 
ammunition  of  the  half-breeds  without  unduly 
•exposing  his  men.    The  Northcote,  that  was  to 


have  aided  in  the  attack,  steamed  down  the  river 
under  a  hot  fire  on  the  9th,  but  its  steering  gear 
being  disabled,  it  drifted  past  Batoche.  On  the 
fourth  day  a  general  charge  of  the  militia  re- 
sulted in  a  complete  victory.  The  rifle  pits  and 
the  village  of  Batoche  were  taken  by  storm  and 
Riel  and  many  of  his  council  captured.  Dumont 
escaped  to  the  United  States.  The  loss  of  the 
Canadian  forces  in  the  four  days  was  8  killed  and 
46  wounded;  that  of  the  rebels,  51  killed  and  173 
wounded.  With  the  storming  of  Batoche  the 
rebellion  was  virtually  at  an  end.  Poundmaker 
capitulated,  and  Big  Bear  fleeing  to  the  north, 
though  offering  fight  at  Frenchman's  Butte  and 
Loon  Lake,  was  ultimately  captured  (2  July). 
Riel  was  taken  to  Regina,  where  he  was  tried  for 
treason-felony  (July  1885).  His  counsel  at- 
tempted to  defend  him  on  the  ground  of  insanity, 
but  the  plea  was  unavailing,  and  he  was  sen- 
tenced to  be  hanged.  Numerous  petitions  were 
sent  from  French  Canada  in  favor  of  commuta- 
tion of  his  sentence,  with  equally  urgent  petitions 
to  the  contrary  from  various  parts  of  the  Domin- 
ion. He  was  hanged  at  Regina  16  Nov.  1885, 
meeting  his  death  with  great  fortitude.  Eight 
Indians  were  shortly  afterwards  hanged  at  Bat- 
tleford for  complicity  in  the  murders  at  Frog 
Lake,  Fort  Pitt  and  other  places.  Poundmaker, 
sentenced  to  three  years'  imprisonment,  died  in 
the  Manitoba  penitentiary.  For  further  informa- 
tion consult  the  'Official  Report  on  the  Suppres- 
sion of  the  Rebellion,'  Ottawa,  1886;  'Dominion 
Annual  Register'  (1885);  'Reminiscences  Lieut- 
Col.  Bolton'  (i88iS).  Stephen  Leacock. 
McGill  University. 
Rienzi,  re-en'ze,  Cola  di,  Roman  popular 
leader:  b.  about  13 13;  d.  8  Oct.  1354.  The  son 
of  an  innkeeper,  he  became  imbued  with  a  pas- 
sionate desire  to  re-establish  the  glory  of  an- 
cient Rome  on  the  ruins  of  the  oligarchy  under 
whose  rule  the  people  suffered.  In  1343  he  went 
to  the  Pope  at  Avignon,  as  the  representative  of 
the  Roman  people,  and  entreated  him  to  return 
to  Rome  and  end  the  misrule  of  the  nobles.  The 
Pope  made  Rienzi  apostolic  notary,  and  the  lat- 
ter returned  to  Rome,  where  he  began  the  organ- 
ization of  a  widespread  movement  for  the  over- 
throw of  the  aristocracy.  On  20  May  1347, 
Rienzi  summoned  an  assembly  of  the  people  at 
the  Capitol,  and  there  proposed  a  new  constitu- 
tion for  the  state,  providing  for  the  arming  of 
the  people  and  the  garrisoning  of  the  walls  by 
them,  the  reform  of  justice  and  the  equitable  dis- 
tributing of  taxes.  He  became  head  of  the  new 
republic  with  the  title  of  Tribune  of  the  Peo- 
ple, and  by  means  of  the  popular  levies  forced 
the  nobles  to  leave  the  city.  Rienzi's  plans  in- 
cluded not  merely  the  restoration  of  the  mu- 
nicipal liberties  of  Rome,  but  the  re-establish- 
ment of  the  ancient  Roman  state,  and  to  that  end 
he  invited  the  Italian  cities  to  send  representa- 
tives to  Rome  for  the  consideration  of  the  wel- 
fare of  Italy.  Though  few  cities  responded, 
Rienzi,  carried  away  by  power  and  his  own  elo- 
quence, caused  himself  to  be  crowned  tribune 
15  August,  and  bestowed  the  Roman  citizenship 
on  all  inhabitants  of  Italy.  The  Pope's  hostility, 
however,  was  aroused  by  Rienzi's  vainglorious 
attempt  to  act  as  arbitrator  in  the  dispute  for  the 
imperial  throne  that  was  then  in  progress,  and  he 
stirred  up  the  Roman  nobles  against  Rienzi. 
The  nobles  were  defeated,  but.  Rienzi.  dazzled  by 
success,  began  to  play  the  tyrant,  and  a  second 
insurrection  compelled  him  to  flee  the  city   (iS 
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December).  Later  he  went  to  Bohemia  to  se- 
cure the  aid  of  Emperor  Charles  II.  for  the  exe- 
cution of  his  plans.  The  emperor  handed  Rienzi 
over  to  Pope  Innocent  VI.,  who,  however,  recog- 
nized how  useful  the  tribune  might  be  to  him 
in  crushing  the  Roman  nobility  and  therefore 
sent  him  to  Rome  with  Cardinal  Albornoz  in 
1354.  Rienzi's  popularity  was  still  great  and  he 
easily  regained  power;  once  more,  however,  he 
fell  a  victim  to  excess,  perpetrated  acts  of  out- 
rage and  oppression,  and  aroused  the  hatred  of 
the  people.  An  insurrection,  stirred  up  by  the 
nobles  of  the  house  of  Colonna  and  Sarelli, 
broke  out  on  8  Oct.  1354.  The  mob  stormed 
the  Capitol,  and  Rienzi,  seized  as  he  was  escap- 
ing in  disguise,  was  murdered,  and  his  body 
dragged  through  the  streets.  The  career  of 
Rienzi  is  the  subject  of  one  of  Bulwer-Lytton's 
novels,  *Rienzi'  (1835)  and  of  Wagner's  opera, 
*  Rienzi,'  first  produced  at  Dresden  20  Oct. 
1842.  Consult:  Pappencordt,  <Cola  di  Rienzo 
und  seine  Zeit>  (1841);  Auriac,  <Etude  his- 
t'vrique  sur  Nicolo  Rienzo'  (1888);  Rodocana- 
<du,  <Cola  di  Rienzi>   (1888). 

Rienzi,  The  Last  of  the  Roman  Tribunes, 

a  historical  romance  by  Sir  Edward  Bulwer- 
Lytton,  published  in  1835.  It  is  founded  on  the 
career  of  Cola  di  Rienzi  (q.v.).  Bulwer  was 
so  impressed  with  the  heroism  and  force  of 
character  of  his  hero,  that  at  first  he  meditated 
writing  his  biography,  instead  of  a  romance 
founded  on  his  life.  The  story  adheres  very 
closely  to  the  historical  facts.  Many  of  the  situ- 
ations and  scenes  are  very  strong.  The  treat- 
ment is  epic  rather  than  dramatic ;  and  the  splen- 
did yet  comfortless  civilization  of  the  Middle 
Ages,  so  picturesque  and  so  squalid,  so  ecstatic 
and  so  base,  is  vividly  delineated.  Rienzi  is  also 
the  subject  of  a  once  popular  tragedy  by  Mary 
Russell  Mitford,  first  published  in   1828. 

Riesengebirge,  re'zen  -  ge  -  b6r"ge  (the 
Giants'  Mountains),  part  of  the  Sudetic  chain, 
separating  Silesia  from  Bohemia  and  Moravia, 
till  it  joins  the  Carpathians.  It  contains  tlie 
loftiest  mountains  of  the  north  or  central  parts 
of  Germany.  Some  of  the  principal  summits 
are  Schneekoppe,  5,257  feet  high;  the  Boren- 
berg  and  the  Grand  Rad,  each  5,156  feet  high. 

Riet-bok,  refbok,  the  Dutch  name  of  a 
South  African  species  of  antelope,  Antilope  (or 
Tragelaphus)  arundinaceus.  It  is  nearly  five 
feet  in  length  and  about  three  feet  high  at  the 
shoulder;  the  horns,  about  a  foot  long,  are 
boldly  annulated  at  the  base.  In  color  it  is  of  a 
dull  ashy  gray,  sometimes  tinged  with  red  on 
the  upper  parts  and  silvery-gray  beneath.  As 
its  name  {riet-bok,  reed-buck)  implies,  it  is 
found  mostly  among  reeds  or  coarse  long  grass. 

Riff,  a  name  given  to  the  coast  districts 
of  northern  Morocco  extending  from  Ceuta  tg 
the  western  frontier  of  Algiers,  and  forming-  a 
line  of  steep  cliffs  with  few  harbors.  Its  Berber 
inhabitants  were  formerly  much  addicted  to 
piracy,  and  are  still  noted  for  smuggling. 

Rifle.     See  Small  Arms. 

Rifleman,  or  Rifle  Bird,  an  Australian 
forest-bird  (Ptihrhis  paradiseus),  closely  re- 
lated to  the  birds  of  paradise  and  so  called  be- 
cause its  colors  and  ornaments  reminded  the 
colonists  of  the  old  uniform  of  the  British  Rifle 
Brigade.    The  male  is  regarded  as  more  splen- 


did in  plumage  than  any  other  Australian  bird. 
The  upper  parts  are  velvety  black,  tinged  with 
purple;  the  under  parts  velvety  black,  diversified 
with  olive-green.  The  crown  of  the  head  and 
the  throat  are  covered  with  innumerable  little 
specks  of  emerald  green  of  most  brilliant  Itjstre. 
The  tail  is  black,  the  two  central  feathers  rich 
metallic  green.  'The  female,  as  is  often  the  case, 
is  much  duller  colored  than  her  mate.  They 
obtain  their  insect  food  largely  from  beneath 
the  loose  bark  of  trees,  about  which  they  scram- 
ble like  woodpeckers.  Consult  Newton,  'Dic- 
tionary of  Birds'    (1893-6). 

Rifling.    See  Ordnance. 

Rig  Veda,  rig  va'da,  the  oldest  of  the  four 
Vedas,  and  therefore  the  oldest  literary  monu- 
ment of  the  Indo-European  races.  The  term 
Veda  is  the  ancient  Hindu  Sanskrit  word  for 
knowledge,  and  the  Vedas  compose  the  great 
body  of  sacred  scripture  of  the  older  Hindus, 
written  in  an  ancient  form  of  Sanskrit.  The 
precise  time  of  composition  of  the  Vedas  can 
not  be  determined,  but  it  is  probable  that  the 
Rig  Veda  was  in  course  of  composition  as 
early  as  1200  b.c,  and  some  authorities  contend 
that  some  of  the  verses  must  have  been  com- 
posed as  early  as  1500  B.C.,  the  latest  date  of 
co.mposition  given  for  any  of  the  verses  being 
600  RC.  It  is  known  that  the  Rig  Veda  was 
composed  by  many  different  generatrans,  and 
Max  Miiller  believes  that  for  a  long  period  after 
its  composition  it  was  transmitted  orally  from 
one  to  another,  and  that  it  was  not  set  down 
in  writing  until  a  much  later  date,  since  it 
contains  no  allusion  to  writing  or  writing  ma- 
terials. Of  the  four  Vedas  the  Rig  Veda  is 
by  far  the  most  important,  not  only  on  account 
of  its  greater  antiquity  but  also  because  of 
the  information  which  it  contains.  The  most 
authoritative  writers  state  that  the  sacred  hymns 
of  the  Rig  Veda  are  repeated  in  a  modified  form 
in  the  Sama  Veda,  or  chants,  and  in  another 
form  in  the  Yajur  Veda,  or  ritual,  while  the 
fourth  and  latest  of  the  Vedas,  the  inferior 
Atharva  Veda,  shows  great  modifications  _  from 
the  hymns  of  the  Rig  Veda,  due  to  the  intro- 
duction of  superstitions,  magic  chants  and  vulgar 
charms.  The  hymns  of  the  Rig  Veda,  in  com- 
mon with  those  of  the  three  succeeding  ones, 
are  of  four  classes ;  the  first  and  most  impor- 
tant are  the  mantras,  or  sacred  utterances, 
usually  in  metrical  form;  the  next  are  the 
Brahmanas,  or  explanatory  inspired  utterances, 
being  the  oldest  Indo-European  bodies  of  prose ; 
last  come  the  Sutras,  or  rules  of  the  sacrifice. 
The  Rig  Veda  consists  of  1,017  hymns  or  short 
lyric  poems,  with  10,580  verses.  It  is  written 
in  ten  books,  of  which  books  ii.-viii.  contain 
each  the  record  of  a  single  family  or  clan; 
book  i.,  15  collections,  each  attributed  to  a 
different  poet-sage;  book  ix.  glorifies  the  sacred 
drink  "Soma,"  and  book  x.  contains  hymns 
supposed  to  have  been  composed  by  many  dif- 
ferent authors.  The  religion  was  nature  wor- 
ship, the  chief  objects  of  adoration  being  Agni. 
tlie  god  of  fire,  and  Indra  or  Jupiter  Phivius, 
the  cloud-compeller.  The  Hindu  "Triad  had  not 
yet  arisen.  The  Rig  Veda  does  not  recognize 
the  institution  of  caste.  Beef  was  eaten. 
Women  held  a  high  position,  and  some  of  the 
h)'mns  were  composed  by  them.  The  rite  of 
suttee  was  unknown ;  the  conquest  of  Indra  had 
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only  begun,  and  the  Ganges,  incidentally  men- 
tioned, had  not  become  a  sacred  stream.  "The 
home  of  the  Rig  Veda,"  says  Prof.  Hopkins, 
of  Yale  University,  "has  been  located  in  almost 
as  many  places  as  Paradise.  Now  it  is  by  the 
Caspian  Sea,  now  it  is  in  Kandahar,  but  the 
Punjab  is  the  favorite  place,  and  quite  naturally; 
for  the  poets  are  familiar  with  the  Punjab, 
sing  of  it,  talk  of  crossing  its  rivers,  and  in 
many  ways  show  that  they  occupied,  in  part  at 
least,  the  country  stretching  from  Peshawar  to 
Delhi.*  (See  Sanskrit  Literature;  Veda.) 
Consult:  'India  Old  and  New:  The  Rig  Veda,> 
by  E.  W.  Hopkins  (New  York  igoi) ;  'The 
Religions  of  India,^  by  the  same  author  (Boston, 
189s) ;  and  the  translation  by  Arrowsmith 
(Boston,  1886)  of  A.  Kaegi's  <Rigveda.» 

Riga,  re'ga,  Russia,  capital  of  Livonia  on 
the  Dwina,  seven  miles  from  the  Gulf  of  Riga, 
an  inlet  of  the  Baltic,  is  one  of  the  principal 
seaports  of  the  empire  and  ranks  in  trade  next 
to  Saint  Petersburg  and  Odessa.  Of  the  four 
parts  into  which  it  is  divided,  the  old  town 
alone  preserves  the  Hanseatic  features.  It  is 
characterized  by  high  storehouses  and  spacious 
granaries;  market  place;  other  squares,  and 
busy,  winding  streets.  The  Saint  Petersburg  di- 
vision of  the  town  is  the  aristocratic  quarter. 
The  "Domkirche"  (1204)  contains  one  of  the 
largest  organs  in  the  world.  Saint  Peter's  Church 
has  a  tower  400  feet  high.  The  Castle  (i494- 
1515),  built  by  Walter  von  Plettenberg,  is  a 
spacious  building  now  occupied  by  the  military 
authorities.  Other  places  of  more  recent  con- 
struction are:  The  Polytechnic,  Exchange, 
municipal  picture  gallery,  schools,  gymnasiums 
and  scientific  and  professional  colleges,  bonded 
warehouses  and  manufactories.  At  least  half 
•f  the  population  is  German,  the  German  ele- 
ment predominating  in  the  life  of  the  city. 
There  is  an  ever-increasing  intellectual  and 
commercial  development.  Riga  is  a  great  mart 
for  timber  from  the  vast  White  Forest,  and  the 
third  city  of  Russia  for  exports,  the  chief  of 
which  are  com,  hemp,  oats,  tallow,  leatlier,  to- 
bacco, rugs,  and  feathers.  Much  of  the  interior 
trade  is  carried  on  by  both  rail  and  water  com- 
munications. 

Riga,  Gulf  of,  Russia,  an  inlet  on  the  east 
side  ol  the  Baltic  Sea,  105  miles  in  length  from 
north  to  south  and  about  60  in  breadth.  The 
islands  of  Osel,  Dago,  Mohn,  and  Worms,  lie 
across  the  entrance.  The  chief  river  which 
falls  into  the  gulf  is  the  Dwina;  seven  miles 
above  its  mouth  is  the  important  commercial 
seaport  of  Riga  (q.v.),  after  which  the  gulf  is 
named. 

Rigaud,  re-go,  Hyacinthe,  French  painter: 
b.  Perpignan  20  July  1659;  d.  Paris  27  Dec. 
1743.  He  arrived  at  Paris  in  1681  and,  acting 
under  the  advice  of  Lebrun,  began  to  study 
portrait  painting,  taking  Van  E)yck  for  his  model. 
In  1700  he  became  a  member  of  the  Academy, 
of  which  he  was  elected  Professor  in  1710  and 
Rector  in  1733.  His  portraits  are  all  extra- 
ordinarily successful  as  likenesses,  his  heads  are 
full  of  character,  and  the  figures  have  ail  the 
studied  nobleness  in  attitude  characteristic  of 
the  times;  while  he  paints  the  gay  costumes 
of  the  court  with  remarkable  truthfulness  and 
brilliancy.    Among  his  most  notable  works  in 


the  Louvre  are  the  large  portraits  of  Loui* 
XIV.  and  Bossuet,  of  which  latter  a  replica  or 
copy  is  to  be  found  in  the  episcopal  palace  at 
Meaux. 

Rig'don,  Sidney,  Mormon  leader:  b.  Alle- 
gheny County,  Pa.,  19  Feb.  1793;  d.  Friendship, 
N.  Y.,  14  July  1876.  He  was  employed  in  a 
printing  office  in  Pittsburg  in  1812  when  a 
manuscript  entitled  'The  Manuscript  Found,  or 
the  Book  of  Mormon'  was  offered  for  publica- 
tion by  Samuel  Spaulding  (q.v.).  The  work 
impressed  Rigdon  so  much  that  he  made  a  copy 
of  the  manuscript  before  it  was  returned  to  the 
author  who  died  soon  after.  In  1819  Rigdon 
became  a  Baptist  preacher  and  in  1829  made 
the  acquaintance  of  Joseph  Smith,  with  whom 
(according  to  a  story  denied  by  the  Mormons) 
he  published  'The  Book  of  Mormon,'  trans- 
forming it  by  the  addition  of  various  pious 
phrases  from  an  innocent  historical  roniance 
into  a  new  bible  intended  as  the  foundation  of 
a  new  sect.  He  accompanied  Smith  to  the  West, 
assisted  in  founding  the  Mormon  Church  and 
became  one  of  its  presidents.  He  was  one  of 
the  originators  of  the  "new  revelation*  author- 
izing polygamy,  and  in  1844  on  the  death  of 
Smith  aspired  to  the  leadership.  He  refused  to 
acknowledge  the  authority  of  Brigham  Young, 
was  excommunicated,  and  returned  to  the  East 
where  he  lived  quietly  until  his  death. 

RiSKt  James  Harrison,  English  Wesleyan 
clergyman  and  educator:  b.  Newcastle-on-Tyne 
16  Jan.  1821.  He  was  educated  at  Kingswood 
School  and  in  1845  entered  the  Wesleyan  min- 
istry. He  was  a  member  of  the  London  school 
board  1870-6;  principal  of  the  Westminster 
Training  College  1868-1903 ;  and  a  member  of 
the  Royal  Commission  on  Education  1886-8. 
He  edited  the  'Quarterly  Review*  for  15  years 
and  wrote:  'Principles  of  Wesleyan  Method- 
ism' (i85<>-i);  'The  Churchmanship  of  John 
Wesley*  (1868-78-86);  'Dr.  Pusey:  His  Char- 
acter and  Life-work'  (1883) ;  'Scenes  and 
Studies  in  the  Ministry  of  Our  Lord'  (1902) ; 
etc. 

Riggs,  rigz,  Elias,  American  missionary 
and  linguist:  b.  New  Providence,  N.  J.,  10  Nov. 
1810;  d.  Scutari,  Turkey,  17  Jan.  1901.  He  was 
graduated  from  Amherst  in  1829,  from  Andover 
Theological  Seminary  in  1832,  was  ordained  to 
the  ministry  and  sailed  for  Greece  as  a  mis- 
sionary in  the  same  year.  He  continued  his 
work  in  Greece  from  1832-8,  in  Smyrna  from 
1838-53,  and  from  that  time  was  engaged  in 
Turkey.  He  returned  to  the  United  States 
once,  in  1856,  for  the  purpose  of  publishing 
his  Armenian  Bible,  and  while  waiting  for  the 
completion  of  the  work  taught  Hebrew  in  Union 
Theological  Seminary  in  1857-8.  The  remainder 
of  his  life  was  spent  in  Turkey.  He  trans- 
lated the  Bible  into  Bulgarian,  Armenian,  and 
Turkish,  and  published:  'Manual  of  the  Chal- 
dee  Language'  (1832);  'Grammar  of  the 
Modem  Armenian  Language'  (1847)  ;  'Gram- 
mar of  the  Turkish  Language  as  Written  in 
the  Armenian  Character'  (1856) ;  'Notes  on 
Difficult  Passages  in  the  New  Testament' 
(i88g)  ;  etc. 

Riggs,  John  Davis  Seaton,  American  edu- 
cator: b.  Washington,  Pa.,  29  Jan.  1851.  He 
was  graduated  from  the  University  of  Chicago 
in  1878,  after  engaging  in  business  in  Rockforc^ 
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111.,  in  1869-75.  He  was  principal  of  the  com- 
mercial department  in  Salt  ,Lake  Academy, 
Utah,  in  1878-9,  of  the  preparatory  department 
in  the_  old  University  of  Chicago  in  1879-86, 
and  joint  principal  of  University  Academy,  Chi- 
cago, j  I  1886-7.  In  1887  he  organized  the  Gran- 
ville (now  Doane)  Academy  of  Denison 
University,  Ohio,  and  was  its  principal  until 
1896,  since  when  he  has  heen  president  of  Ottawa 
University,  Kansas.  He  has  published:  'In 
Latinum'  (Caesar)  (1890) ;  'In  Latinum> 
(Cicero)    (1892) ;  etc. 

Riggs,   Kate  Douglas   (Smith)    (Wiggin), 

American  author :  b.  Philadelphia  28  Sept.  1857. 
She  was  graduated  at  Abbott  Academy  (An- 
dover,  Mass.)  in  1878;  was  the  first  to  organize 
free  kindergartens  for  the  poor  of  the  Pacific 
coast.  She  was  married  to  G.  C.  Riggs  in  1895, 
but  continues  to  use  the  name  "Kate  Douglas 
Wiggin*  as  a  literary  signature.  Her  reputation 
as  a  humorist  was  made  by  the  sketch  'The 
Birds'  Christmas  Carol'  (1888),  and  has  been 
well  sustained  by  the  cleverness  in  description 
and  dialogue  of  her  succeeding  volumes,  among 
them:  'The  Story  of  Patsy>  (1889) ;  'Timothy's 
QuesO  (1890);  'Polly  Oliver's  Problem' 
{1893);  'Marm  Lisa'  (1896);  'Penelope's 
Progress'  (1898);  'Penelope's  Experiences  in 
Ireland'  (1901);  and  'The  Diary  of  a  Goose 
Girl'  (1902).  She  also  edited  the  anthology 
'Golden  Numbers'  (with  N.  A.  Smith,  1902). 

Righi,  re'gi.     See  Rici. 

Right  is  a  claim  or  a  title  to  anything 
whatever  that  can  be  enforced,  or  a  claim  to 
act,  possess,  or  enjoy  anything,  or  the  use 
thereof,  or  it  may  exist  in  the  nature  of  a 
privilege  or  power.  Right  has  also  been  legally 
defined  *as  that  which  one  has  a  legal  claim 
to  do ;  legal  power ;  authority,  immunity  granted 
by  authority."  A  legal  right  is  one  which  is 
protected  by  law,  and  the  means  of  protection 
is  the  remedy.  The  existence  of  a  legal  right 
implies  the  existence  of  legal  remedy,  for  one 
■does  not  exist  without  the  other. 

Right-handedness,  the  property  or  condi- 
tion of  being  right-handed.  The  propensity  in 
man  to  use  the  right  hand  in  preference  to 
the  left  is  generally  attributed  to  the  lack  of 
perfect  symmetry  in  the  body.  If  the  body 
could  be  folded  over  from  a  medial  line  so 
that  each  organ  of  the  one  side  should  lie 
exactly  on  a  corresponding  organ  of  the  other, 
the  bodily  structure  would  be  highly  fitted,  in 
a  mechanical  sense,  for  the  equal  use  of  either 
limb,  and  ambidextral  individuals  would  be  the 
rule.  The  centre  of  gravity  in  the  body  is 
a  little  to  the  right  of  such  a  medial  line.  This 
makes  the  right  side  the  heavier.  _  From  a  series 
of  experiments  the  greater  weight  has  been 
estimated  at  about  15  ounces.  On  this  fact  is 
founded  the  mechanical  theory  of  right-handed- 
ness, the  predominance  of  the  right  hand  over 
the  left;  or,  more  generally,  of  the  limbs  of 
the  right  side  over  those  of  the  left.  The 
three-lobed  right  lung  is  more  capacious  and 
receives  more  air  during  an  inspiration  than  the 
tvvo-lobed  left  lung.  The  liver  during  inspira- 
tion swings  toward  the  right  side,  shifting  the 
centre  of  gravity  farther  to  that  side.  In  violent 
muscular  exertion  there  is  more  air  propor- 
tionally inhaled  by  the  lung  of  the  side  which 


sustains  the  exertion.  Under  exertion  of  the 
right  side  the  larger  lung  is  better  filled  than 
the  smaller,  and  the  centre  of  grravity  is  re- 
moved till  it  is  found  in  a  line  passing  through 
the  right  foot;  so  that  the  right  leg  and  foot 
afford  a  steadier  basis  of  support  than  the  left 
would  do  under  similar  circumstances.  Through 
the  greater  use  of  the  right  lower  limb  the 
right  upper  limb  comes  to  be  preferred.  In 
the  case  of  a  light  weight,  slung  on  the  arm, 
the  equilibrium  of  the  body  is  better  maintained 
by  carrying  it  on  the  left  side.  If  the  weight 
be  a  heavy  one,  borne  on  the  left  shoulder,  the 
burden  is  really  being  supported  very  much 
by  the  right  limb,  owing  to  the  natural  curve 
of  the  body  toward  the  right  side,  while  sustain- 
ing the  pressure. 

In  a  very  few  cases  left-handedness  has 
been  found  to  accompany  transposition  of  the 
viscera.  But  cases  of  genuine  left-handedness 
far  exceed  in  number  such  instances  of  trans- 
position. Ferrier's  researches  have  proved  that 
when  we  see  with  the  right  eye  we  see  with 
the  left  side  of  the  brain.  Hereditary  left- 
handedness  may  be  due  to  the  grreater  develop- 
rnent  of  the  right  side  of  the  brain.  'It  is  prac- 
tically certain,"  says  Bastian,  "that  the  greii 
preponderance  of  right-handed  movements  iiv 
ordinary  individuals  must  tend  to  produce  a 
more  complex  organization  of  the  left  than  the 
right  hemisphere." 

In  the  evolution  of  man  right-handedness 
has  probably  been  a  late  acquisition.  The  oldest 
discovered  records  of  the  human  race,  however, 
prove  man  to  have  been  right-handed.  Pre- 
historic weapons  are  those  of  right-handed  indi- 
viduals. Nearly  all  tools,  etc.,  now  in  use  are 
made  for  the  right  hand. 

Right-handedness  in  man  appears  to  be  more 
persistent  than  the  corresponding  qualitj'  in 
lower  animals.  Naturalists,  who  observe  that 
adult  monkeys  catch  nuts  more  with  the  right 
hand,  that  the  African  elephant  digs  more  with 
the  right  tusk,  or  that  the  Carolina  parrot  has 
a  preferential  claw  for  grasping,  tell  us  that 
these  habits  are  subject  to  exceptions  more 
numerous  than  those  of  left-handedness  in  hu- 
man beings. 

Right  of  Way,  the  right  to  pass  over  a 
certain  route  or  track  in  going  from  one  place 
to  another.  Such  a  right  is  a  public  right  of 
way  if  enjoyed  by  everybody;  private  if  enjoyed 
by  a  certain  person  or  description  of  persons 
(as  the  residents  of  a  particular  farm).  WTier- 
ever  there  is  a  public  right  of  way  there  is 
technically  a  highway,  though  the  phrase  is  not 
used  in  connection  with  regularly-kept-up  public 
roads,  but  generally_  with  mere  paths,  tracts,  or 
by-roads.  The  origin  of  a  public  right  of  way 
is  generally  said  to  be  by  dedication  of  it  to  the 
public  by  the  owner  of  the  soil. 

Right  Whale,  the  most  important  of  the 
baleen  whales.    See  Whale. 

Rights  of  Man,  Declaration  of  the,  a 
famous  statement  of  the  constitution  and  prin- 
ciples of  civil  society  and  government  adopted 
by  the  French  National  Assembly  in  August, 
1-89.  It  suggested  the  title  for  Paine's  defense 
of  the  French  Revolution  against  Burke 
(1791-2)  :  which  was  followed  by  Mary  Woll- 
stonecraft  Godwin's  'Vindication  of  the  Rights 
of  Women.' 
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Rights,  Declaration  and  Bill  of.    See  Biix. 

Rigi,  re'gi,  or  Righi,  Switzerland,  in  the 
canton  of  Schwyz,  an  isolated  mountain  rising 
precipitously  between  Lakes  Zug  and  Lucerne 
to  a  height  of  5,905  feet.  It  may  be  approached 
by  two  railways  of  special  type,  and  affords  fine 
views,  much  visited  by  travelers.  Ample  ac- 
commodation is  provided  visitors  in  the  way  of 
hotels. 

Rig'or  Mor'tis,  the  rigidity  of  the  body 
which  comes  on  after  death.  It  varies  in  the 
time  of  its  appearance  and  also  of  its  duration, 
sometimes  setting  in  within  a  few  minutes  after 
the  cessation  of  life,  at  other  times  not  for 
many  hours,  and  lasting  in  some  cases  but  a 
very  brief  period,  in  others  for  several  days. 
It  is  believed  to  be  due  to  the  coagulation  of 
fluid  substance  in  the  muscular  system  which 
occurs  after  the  withdrawal  of  nutrition  from 
the  tissues.  Decomposition  begins  when  relax- 
ation of  the  body  follows  the  passing  off  of  the 
rigor. 

Riis,  res,  Jacob  Augustus,  American  jour- 
nalist, author,  and  social  reformer:  b.  Ribe, 
Denmark,  3  May  1849.  He  came  to  the  United 
States  in  1869,  and  worked  at  different  trades, 
until  he  became  a  reporter  on  the  New  York 
Sun.  In  this  work  he  gained  a  thorough  know- 
ledge of  the  conditions  in  the  slums  of  the  city, 
and  by  his  lectures  and  writings  aroused  inter- 
est in  the  reforms  in  the  tenement  house  dis- 
trict, and  became  a  leader  in  the  reform  move- 
ment. When  Theodore  Roosevelt  was  police 
commissioner,  Riis'  thorough  knowledge  of  the 
city  was  of  the  greatest  aid  to  him,  and  the 
commissioner  was  usually  accompanied  on  his 
all-night  tours  of  investigation  by  Riis.  Under 
the  leadership  of  the  latter  police  station  lodg- 
ing houses  were  abolished,  small  parks  in 
crowded  districts  opened,  playgrounds  equipped, 
and  many  tenement  house  evils  done  away  with. 
He,  however,  has  held  but  one  official  position 
in  connection  with  this  reform  work,  that  of 
secretary  of  the  New  York  Small  Parks  Com- 
mission in  <897.  His  first  book  was  *How  the 
Other  Half  Lives,*  published  in  1890;  other 
writings  are  'The  Children  of  the  Poor* 
(1892);  <Nibsy's  Christmas'  (1893);  <Out  of 
Mulberry  Street'  (1898)  ;  <A  Ten  Years'  War> 
(1900);  'The  Making  of  an  American,'  an 
autobiography  (1901);  'Battle  with  the  Slums' 
( 1902)  ;  '  Peril  and  Preservation  of  the  Home' 
(1903);  'Theodore  Roosevelt,  the  Citizen' 
(1904). 

Riley,  ri'lT,  Charles  Valentine,  American 
entomologist:  b.  London,  England,  18  Sept. 
1843;  d.  Washington,  D.  C,  14  Sept.  1895.  He 
was  educated  at  Dieppe  and  at  Bonn,  and  in 
i860  came  to  the  United  States  where  he  spent 
three  years  in  studying  practical  agriculture. 
He  then  engaged  in  newspaper  work  and  in 
1864  went  to  the  front  in  the  Union  army. 
In  1868  he  was  appointed  State  entomologist  of 
Missouri  and  in  that  year  assisted  in  founding 
the  'American  Entomologist.'  He  was  presi- 
dent of  the  Academy  of  Science  at  Saint  Louis 
in  1876-7,  chief  of  the  United  States  entomolog- 
ical expedition  under  the  Interior  department 
in  1877,  and  in  1878  became  United  States  en- 
tomologist in  the  department  of  agriculture,  an 
office  which  he  occupied  until  1894  with  the 
exception  of  1879-80  when  conducting  the  cot- 


ton-worm investigation.  In  1881  he  was  ap- 
pointed curator  of  the  National  Museum  and 
also  became  general  secretary  of  the  .American 
Association  for  the  Advancement  of  Science. 
He  invented  the  "cyclone*  or  eddy  chamber  in 
nozzles  for  spraying  purposes  and  made  numer- 
ous discoveries  of  methods  to  control  insect 
pests.  His  publications  include:  'Annual  Re- 
ports on  the  Insects  of  Missouri'  (9  vols. 
1868-77)  ;  'Annual  Reports  as  Entomologist  of 
the  Department  of  Agriculture' ;  'Potato  Pests' 
(1876);  'Locust  Plague  in  the  United  States' 
(1877);  'The  San  Jose  Scale'  (1895);  etc. 

Riley,  James  Whitcomb,  American  poet: 
b.  Greenfield,  Ind.,  1853.  After  a  public-school 
education,  he  became  a  sign-painter,  and,  when 
he  deemed  himself  suitably  proficient  in  art, 
turned  strolling  player,  and  composed  songs 
and  remodeled  plays  for  the  company  of  which 
he  was  a  member.  Still  later,  he  was  an  edi- 
torial writer  on  the  staff  of  the  Indianapolis 
Journal.  He  began  to  contribute  poems  to  In- 
diana papers  in  1873.  His  verses  in  the  Indiana 
dialect  won  for  him  instant  success  and  the 
sobriquet  of  "The  Hoosier  Poet,»  by  which  he 
has  been  generally  known.  This  work  is  quite 
unique  in  American  literature.  Riley  is  not, 
however,  limited  to  this,  but  has  written  with 
melody  and  imagination  in  literary  English. 
His  public  readings  from  his  books  became  very 
popular,  particularly  in  the  Western  States.  The 
poem  'Leonainie,'  written  by  him  in  imitation 
of  Poe,  proved  one  of  the  most  successful  of 
literary  hoaxes.  He  found  a  wide  public,  and 
at  the  beginning  of  the  20th  century  was  among 
the  most  familiarly  known  litterateurs  of  the 
United  States.  His  earlier  verse  and  his  first 
book,  'The  Old  Swimmin'  Hole'  (1883).  ap- 
peared over  the  signature  of  "Benjamin  F.  John- 
son of  Boone."  Subsequent  volumes  are: 
'Character  Sketches  and  Poems'  (1887); 
'Afterwhiles'  (1888)  ;  'Pipes  o'  Pan  at  Zekes 
bury'  (1889);  'Old-Fashioned  Roses'  (1891); 
'Neighborly  Poems'  (1891);  'Armazindy' 
(1894);  'Rubaiyat  of  Doc  Sifers'  (1897); 
'Home-Folks'  (1900);  and  'Out  to  Old  .\unt 
Mary's'    (1903). 

Riley,  John,  English  painter:  b.  Bishops- 
gate,  London,  1646;  d.  there  1691.  He  did  not 
rise  into  notice  until  the  death  of  Sir  Peter 
Lely  and  remained  unsurpassed  until  the  ap- 
pearance of  Sir  Joshua  Reynolds.  He  was  an 
imitator  of  Van  Dyck,  and  in  both  drawing  and 
coloring  must  be  reckoned  one  of  the  best  por- 
trait painters  of  his  time.  He  painted  the  por- 
trait of  Charles  II.,  who  rather  disconcerted  the 
artist  by  exclaiming:  "Is  this  like  me?  Then, 
odd's  fish,  I  am  an  ugly  fellow."  He  also 
painted  James  II.  and  his  queen,  William  and 
Mary,  Bishop  Burnet,  Dr.  Busby  of  Westmin- 
ster, and  Lord  Keeper  North. 

Rimini,  re'me-ne  (ancient  Arimixum), 
Italy,  on  the  Adriatic,  in  the  province  of  Forli, 
celebrated  for  its  mineral  springs,  the  sea-bath- 
ing of  the  adjacent  Porta  Marina,  and  for  the 
massive  and  elegant  architecture  of  its  chief 
buildings.  Its  fisheries  are  extensive.  It  was 
the  seat  of  the  celebrated  Malatesta  family. 
Pop.  50,000. 

Rim'mon.     See  Rammon. 

Rimouski,  re-moos-ke',  Canada,  town  in 
the   county   of   Rimouski    in   the    Province   ot 
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Quebec;  on  the  right  bank  of  the  Saint  Law- 
rence River,  and  on  the  Intercolonial  railroad; 
185  miles  northeast  of  the  city  of  Quebec.  The 
principal  occupations  are  lumbering  and  fishing ; 
trout  and  salmon  are  abundant.  It  is  a  favorite 
summer  resort  on  account  of  its  cool  clirnate 
ai  d  the  opportunities  for  hunting  and  fishing. 
Communications  by  water  are  cut  off  about  half 
the  year,  when  the  river  is  frozen.  Pop.  about 
1,500. 

Rim'u,  or  Red  Pine,  a  New  Zealand  tree 
{Dacrydium  cupressinum)  of  the  yew  family. 
It  grow.s  to  a  height  of  40  to  80  feet,  and  from 
2  to  6  feet  in  diameter.  The  branches  are  pendu- 
lous and  feathery,  and  the  leaves  slender  and 
needle-like.  Its  brown  wood  is  valued  for  gen- 
eral building  purposes.  The  young  branches 
make  good  spruce  beer. 

Rin'derpest,  a  general  term  covering 
various  malignant  diseases  of  neat  cattle.  Rin- 
derpest proper  is  an  acute  infectious  disease  of 
cattle  and  sometimes  of  other  rumii\ants,  char- 
acterized by  high  fever,  rapid  pulse  and  cessa- 
tion of  milic-production  during  the  first  few  days 
of  the  attack,  followed  by  congestion  and  sub- 
sequently ulceration  of  the  visible  mucous  mem- 
branes. The  mortality  is  often  as  high  as  90 
per  cent.  This  disease  is  on  record  since  the 
4tli  century.  It  was  first  known  in  eastern  Rus- 
sia and  central  Asia,  whence  it  has  periodically 
emerged,  causing  havoc  in  the  herds  of  cattle 
and  heavy  losses  to  the  various  European  na- 
tions. From  Europe  it  spread  to  Egypt,  It 
appeared  in  Somaliland  in  1889  and  spread 
southward,  reaching  the  Zambesi  in  1896.  It 
caused  great  loss  to  South  African  farmers  and 
led  to  troubles  with  the  natives  whose  cattle 
were  affected.  Inoculation  with  a  prepared 
virus  has  given  encouraging  results  as  a  means 
of  securing  immunity.  The  stamping  out 
process  is  the  only  way  to  combat  the  disease. 

Pleuro-Pneumonia. —  This  "lung-fever"  is  a 
contagious  malignant  disease  of  cattle  attended 
by  inflammation  of  and  exudation  on  the  pleura 
and  in  the  lungs.  A  disease,  somewhat  similar, 
has  recently  attacked  goats.  This  disease  has 
been  r/xognized  since  the  close  of  the  i8th  cen- 
tury, and  at  present  occurs  in  Europe,  Asia, 
Africa  and  Australia,  but  is  under  control  in 
Great  Britain.  It  was  introduced  into  the 
United  States  in  1843,  and  outbreaks  were  re- 
ported at  intervals.  By  1883  the  disease  was 
distributed  throughout  the  Eastern  States  and 
as  far  west  as  Chicago,  and  constituted  a  serious 
menace  to  the  live-stock  interests  of  the  country. 
No  temporary  measures  could  be  used  in  dealing 
with  this  scourge.  The  only  ones  practicable 
were  quarantine,  restriction  of  movement  of 
cattle,  slaughter  of  affected  animals  and  disin- 
fection. The  wisdom  of  such  measures  is 
vouched  for  by  the  results.  Less  than  five  years 
of  time  and  the  expenditure  of  $1,500,000,  under 
the  auspices  of  the  Bureau  of  Animal  Industry 
of  the  Department  of  Agriculture  at  Washing- 
ton, sufficed  to  place  this  disease  under  control, 
and  no  case  has  been  reported  in  the  United 
States  since  1892. 

Ar.thrax. —  This  is  a  specific  infectious  dis- 
ease of  mammals  including  man,  also  known  as 
splenic  fever,  charbon,  wool-sorters'  disease, 
etc.,  due  to  the  presence  in  the  blood  of  the 
micro-organism    Bacillus    anthracis.     The   dis- 


eased animal  may  suddenly  fall  to  the  ground 
as  in  apoplexy  and  die,  or  it  may  live  10  to  24 
hours  or  more  in  a  sub-acute  case.  The  symp- 
toms are  a  high  temperature,  muscular  trembling 
and  labored  breathing  with  prostration.  The 
presence  of  the  germ  in  the  blood  is  proof  o£ 
the  disease.  All  carcasses  should  be  burned, 
as  if  buried  the  germs  may  remain  in  the  soil 
or  be  carried  in  the  soil  water.  Cattle  may  be 
immunized  by  inoculating  with  attenuated  virus, 
with  toxins  or  antitoxin  serums.  Anthrax  vac- 
cine is  on  sale. 

Blackleg,  quarter-ill,  etc.,  called  also  symp- 
tomatic anthrax,  usually  attacks  young  cattle. 
It  is  due  to  a  bacillus.  Immunity  to  this  disease 
is  conferred  by  vaccination  with  black-leg  vac- 
cine. 

Texas,  Southern,  or  Sfanish  Fex-er. —  Texas 
fever  is  a  contagious  fever  of  cattle  caused  by 
a  parasitic  protozoan  (Pyrosoma  bigemtnum) , 
and  is  carried  from  southern  cattle  to  northern 
cattle  by  the  southern  cattle-tick  {Boophilus 
bovis).  Adult  ticks  fall  from  the  cattle,  lay 
eggs,  and  thus  infest  the  soil  with  young  ticks 
that  carry  the  germs.  Northern  cattle  passing 
over  the  ground,  get  the  ticks  and  subsequently 
the  fever.  When  the  ticks  fasten  themselves  to 
the  skin  of  cattle,  they  inoculate  them  with  tbe 
parasites,  which,  in  an  unimmune  animal,  rapidly 
.multiply,  enter  and  destroy  the  red  corpuscles 
of  the  blood,  causing  high  fever  and  a  tempera- 
ture of  106°  F.  or  more,  general  weakness  and 
finally  death.  In  the  later  stages  the  urine  is 
highly  colored,  showing  the  gr^at  loss  of  red 
blood  cells,  giving  rise  to  the  name  'red-water* 
for  the  disease.  These  symptoms  and  the  pres- 
ence of  the  ticks  enable  the  disease  to  be  recou- 
nized.  Post-mortem  examination  reveals  an 
enlarged  spleen,  containing  a  dark  tarry  sub- 
stance instead  of  normal  pulp.  The  ticks  can 
be  destroyed  by  dipping  the  cattle  in  a  light 
lubricating  oil  containing  dissolved  sulphur.  In 
the  South  cattle  may  be  kept  free  from  the  fever 
by  keeping  them  free  from  ticks  in  an  uninfected 
enclosure.  Young  calves  may  be  rendered  in»- 
mune  by  keeping  ticks  on  them,  and -a  consider- 
able degree  of  immunity  can  be  conferred  on 
animals  by  inoculating  them  with  the  blood  of 
southern  cattle,  thus  producing  the  fever.  TTiis 
disease  is  thoroughly  disseminated  throughout 
the  southern  parts  of  the  United  States,  and  ir 
1899  regulations  were  promulgated  establishing 
a  Federal  quarantine  line  from  Virginia  to 
California,  and  controlling  the  movement  of 
southern  cattle  into  the  Northern  States. 

Foot  and  Mouth  Disease  or  Aphthous  Fever. 
—  This  is  a  contagious  eruptive  fever,  attacking 
cloven-footed  animals  and  communicable  to 
many  others,  including  man.  Eruptions  occur 
as  blisters  in  the  mouth,  on  the  udder,  teats 
and  feet,  with  an  elevation  of  temperature  of 
from  2  to  6  degrees.  Although  in  mild  attacks 
only  2  to  3  per  cent  of  the  animals  attacked^  suc- 
cumb, it  depreciates  the  value  of  the  survivors 
from  20  to  so  per  cent.  When  present  in  a 
malignant  form,  S  to  50  per  cent  of  the  adults 
die,  and  50  to  80  per  cent  of  the  calves.  It  is 
more  to  be  feared  than  pleuro-pneumonia.  The 
milk  from  diseased  cows  may  transmit  the  dis- 
ease to  those  partaking  of  it,  and  the  disease 
produced  in  this  manner  is,  especially  when  it 
attacks  children,  serious  and  sometimes  fatal. 
The  disease  was  first  seen  and  recog^nizeil   in 
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England  in  1839  where  it  continued  with  more 
or  less  prevalence  until  1886,  when  it  abated 
only  to  reappear  in  1892,  1894  and  again  in  1902, 
although  no  cattle  were  imported  into  the  United 
Kingdom  during  this  period.  In  1870  it  was 
introduced  into  the  United  States  from  Canada. 
In  1886  it  was  very  prevalent  in  Europe  and 
has  continued  its  ravages  to  the  present  time. 
The  introduction  of  the  disease  into  New  Eng- 
land in  1902  drew  attention  to  the  dangers  of 
the  malady.  Isolation  and  quarantining  of  dis- 
eased animals  is  futile,  and  slaughter  of  dis- 
eased animals  and  prohibition  of  movement  of 
stock  in  the  infected  areas  are  looked  upon  as 
the  most  efficacious  method  of  eradicating  the 
disease. 

Tuberculosis. —  One.  of  the  most  insidious 
diseases  affecting  cattle  and  other  animals.  Like 
human  tuberculosis,  it  is  due  to  a  germ,  the 
tubercle  bacillus  which  may  alTect  any  part 
•  of  the  body  where  it  can  secure  a  lodgment 
Recent  investigations  show  that  the  same  ba- 
cillus may  cause  human  and  bovine  tuberculosis, 
hence  there  is  need  to  guard  against  human  in- 
fection with  bovine  tuberculosis,  and  particu- 
larly to  guard  children  from  tuberculous  milk. 
Plenty  of  good  food,  fresh  air_  and  sunlight, 
rigid  cleanliness,  the  use  of  disinfectants,  and 
the  determination  and  isolation  of  affected  ani- 
mals are  now  viewed  as  the  best  means  of 
checking  the  disease.  The  tuberculin  test  is  a- 
ready  means  of  determining  whether  or  not  cat- 
tle are  tuberculous.  Tuberculin  is  made  by 
growing  the  bacterium  for  two  or  three  weeks 
in  bouillon  to  which  glycerine  is  added.  _  The 
germs  are  then  killed  by  heating  and  their  re- 
mains removed  by  filtration.  Carbolic  acid  is 
added  to  prevent  decomposition  and  the  fluid  is 
packed  in  sealed  sterilized  bottles.  Inoculation 
with  this  fluid  causes  a  rise  in  temperature  in 
the  case  of  diseased  animals. 

Bibliography. —  Consult  'Reports'  of  Bureau 
of  Animal  Industry,  Washington,  D.  C;  Flem- 
ing, *  Manual  of  Veterinary  Science  and  Police* 
(London,  1875)  ;  Friedberger  and  Frohner, 
*Lehrbuch  der  speciellen  Pathologic  und  Thera- 
pie  der  Hausthiere'  (Stuttgart,  1900) ;  *Re- 
port'  of  Seventh  International  Congress  of 
Veterinary  Surgeons  (Baden  Baden,  1899) ; 
'Bulletins'  S3  and  63  (Texas  fever). 
Agricultural  Experiment  Station,  Texas;  'Spe- 
cial Report  on  Diseases  of  Cattle  and  Cat- 
tle Feeding,'  U.  S.  Department  of  Agriculture, 
(Washington,  1892) ;  Law,  'The  Farmer's 
Veterinary  Adviser'  (Ithaca,  N.  Y.,  1892). 

S.  Fraser. 

Rinebart,  rin'hart,  William  Henry,  Ameri- 
can sculptor:  b.  Carroll  County,  Md.,  13  Sept. 
1825;  d.  Rome  28  Oct.  1874.  He  apprenticed 
himself  at  21  to  a  marble-worker  of  Baltimore, 
and  10  years  later  went  to  Italy  where  he  re- 
mained two  years.  On  his  return  to  Baltimore 
he  executed  several  busts,  and  a  fountain  for 
the  U.  S.  general  post-office.  He  did  not  stay 
long  in  the  United  States,  though  his  success 
as  a  sculptor  met  with  much  appreciation  here, 
but  established  himself  in  Rome  in  1858.  Among 
his  best  known  works  are  the  reliefs  'Night' 
and  'Morning' ;  his  highly  poetic  and  well- 
wrou^t  'Qytie'  and  'Love  Reconciles  with 
Death';  'Latona  and  her  (Children';  'Anti- 
gone';   'Atlanta';  and    'Endymion.'     He  fin- 


ished the  bronze  doors  for  the  national  Capitol, 
a  work  bequeathed  to  him  by  Crawford. 

Rines,  George  Edwin,  American  editor:  b. 
Maitland,  Hants  County,  N.  S.,  28  Dec.  i860. 
Coming  to  the  United  States  when  11  years  old  his 
early  education  was  obtained  in  the  public  schools 
of  Brooklyn,  N.  Y.  For  several  years  after 
graduating  from  the  high  school  there  he  en- 
gaged in  mercantile  life,  but  in  1887  resumed  his 
studies  at  Colgate  University,  Hamilton,  N.  Y. 
In  1890  he  entered  the  full  Hebrew  and  Greek 
course  in  theology,  and  graduated  from  the 
Hamilton  Theological  Seminary  in  1893.  He 
was  for  two  years  pastor  at  Binghamton,  N.  Y., 
afterwards  accepting  a  call  to  the  pastorate  of  the 
First  Baptist  Church  of  Ridgewood,  N.  J.,  where 
he  remained  for  three  years.  He  resigned  from 
the  ministry  to  devote  himself  to  literary  work, 
and  has  been  a  frequent  contributor  to  relig- 
ious and  other  periodicals.  In  1903  he  was  ap- 
pointed managing  editor  of  the  'Encyclopedia 
Americana.  >  to  which  he  has  contributed  many 
articles. 

Ring,  an  ornament  for  the  fingers  which  has 
been  worn  from  the  most  ancient  period  of  civili- 
zition.  Among  the  ancient  nations  who  are 
known  to  have  attached  special  importance  to  the 
wearing  of  rings  are  the  Assyrians,  Egyptians, 
Hebrews,  Greeks,  and  Romans.  From  the  earli- 
est period  rings  arc  associated  with  signets,  and 
appear  to  have  been  worn  as  ornaments,  espe- 
cially by  females,  on  various  parts  of  the  body 
besides  the  hand.  The  nose,  ears,  arms,  and 
even  the  legs  and  toes  have,  among  various 
peoples,  been  decorated  with  them.  Rings  have 
also  from  a  very  early  period  been  reckoned  as 
symbols  of  authority,  and  that  in  a  double  aspect. 
As  a  mere  ornament  rings  would  serve  to  repre- 
sent dignity  and  honor,  and  as  signets  they  were 
early  used  officially  to  delegate  authority.  Rings 
and  bracelets  are  mentioned  among  the  presents 
made  by  Abraham's  servant  to  Rebecca.  Among 
the  Egyptians  rings  were  worn  in  great  profusion. 
They  were  made  of  gold,  with  an  engraved  stone 
or  scarabxus,  and  were  often  very  massive.  The 
Egyptian  rings  were  often  of  great  size,  so  as 
to  cover  the  space  from  one  joint  to  another 
of  the  finger.  In  Sparta  only  iron  rings  were 
used.  The  Romans  are  variously  said  to  have 
adopted  the  use  of  rings  from  the  Sabines,  the 
Etruscans,  and  the  Greeks.  For  long  they  were 
made  chiefly  of  iron,  though  sometimes  of  stone, 
and  every  free  Roman  had  the  right  to  use  a  seal- 
ring.  The  association  of  rings  with  marriag« 
may  have  come  down  to  us  from  the  Romans, 
the  bridal-ring  being  regarded  as  a  pledge  for  the 
fulfilment  of  a  contract.  At  first  ring-wearing 
was  confined  to  men  among  the  Romans  and  was 
practised  only  to  a  limited  extent,  but  growing 
luxury  led  to  the  excessive  use  of  rings  by  both 
sexes.  The  right  of  wearing  gold  rings  was  at 
first  accorded  only  to  ambassadors,  chief  magis- 
trates, senators,  and  finally  to  persons  of  the 
equestrian  order,  while  silver  began  to  supersede 
iron  among  ordinary  citizens.  Till  the  close  of 
the  republic  the  use  of  gold  rings  was  a  privilege 
of  the  equestrian  order.  A  ring  appears  from 
an  early  period  to  have  been  one  of  the  insignia 
of  the  office  of  a  bishop  and  was  often  worn.  The 
restoration  of  a  deposed  bishop  was  effected  at  the 
Council  of  Toledo  (633)  by  returning  to  him  the 
episcopal  ring.  Rings  have  always  been  in  great  de- 
mand among  savage  tribes  when  they  have  either 
had  ingenuity  enough  to  invent  them,  or  have 
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come  in  contact  with  civilized  nations  who  use 
them.  Superstitious  as  well  as  sentimental  feel- 
ings have  often  been  associated  with  rings,  and 
especially  with  the  precious  stones  worn  in 
them,  to  which  particular  characters  were  as- 
signed. Rings  were  also  used  as  charms  against 
demons,  evil  eye,  and  other  ills  and  inconven- 
iences. Motto  rings  date  from  the  time  of  the 
Romans;  they  appear  also  to  have  been  in  use 
among  the  Jews.  They  were  long  popular  in 
Great  Britain  under  the  name  of  posies.  See 
Jewelry. 

Ring  and  the  Book,  The,  a  poem  of  21,000 
lines  by  Robert  Browning.  This  dramatic  mono- 
logue, the  longest  and  best  sustained  of  Brown- 
ing's poems,  was  published  in  four  volumes 
in  1868-9,  and  is  his  greatest  constructive 
achievement.  It  contains  ten  versions  of  the 
same  occurrence,  besides  the  poet's  prelude,  and 
presents  from  these  diverse  points  of  view  the 
history  of  a  tragedy  which  took  place  in  Rome 
170  years  before. 

Ring-bone,  a  bony  excrescence  on  the  pas- 
tern of  a 'horse.  It  is  a  morbid  growth,  callus 
or  e.xostosis,  commonly  due  to  inflammation,  and 
in  some  cases  extending  to  toe-joints  with  dis- 
abling effect.  It  is  one  of  the  more  frequent 
ailments  of  horses  and,  although  ordinarily 
affecting  animals  of  inferior  condition  or  in- 
jured by  overwork,  it  sometimes  appears  in 
very  young  colts.  While  not  always  visibly 
impairing  the  serviceableness  of  a  horse,  ring- 
bone usually  depreciates  the  market  value  of 
animals  affected  with  it,  and  as  cure  is  prac- 
tically impossible  it  is  a  defect  which  calls  for 
particular  preventive  methods  in  the  care  and 
breeding  of  horses,  and  for  cautious  scrutiny  in 
the  purchase  of  them. 

Ring-dove,  or  Cushat     See  Dove;  Pigeon. 

Ring-money,  in  numismatics,  an  ancient 
metallic  currency  in  the  form  of  rings.  This 
seems  to  have  originated  witli  the  Egyptians, 
with  whom  rings  were  freely  used  as  ornaments, 
and  the  same  rings  appear  to  have  answered 
both  purposes.  The  use  of  ring-money  in  Africa 
subsists  to  this  day.  A  form  of  ring-money 
was  also  anciently  used  in  Ceylon. 

Ring-otizel,  oo'zl,  a  European  thrush 
(T Urdus  torquatus),  rather  larger  than  a  black- 
bird and  of  shy  habits,  preferring  mountain 
slopes,  heaths,  and  wild  land  to  cultivated  dis- 
tricts, but  it  often  makes  raids  on  fruit  gardens 
and  in  vine  countries  feeds  largely  on  grapes. 
In  some  parts  of  Scotland  it  is  known  as  the 
moor  blackbird.  The  song  consists  of  a  few 
loud,  clear,  and  plaintive  notes,  and  is  some- 
what monotonous.  It  is  dark-brown  with  gray- 
ish wings  and  has  a  broad  crescentic  white 
gorget,  whence  the  name.    See  Ouzel. 

Ring  Plover,  or  Ringneck,  a  common 
plover  or  dotterel  (q.v.)  of  the  whole  northern 
hernisphere  {JEgialitis  hiaticula),  distinguished 
by  its  black  collar  and  its  brilliant,  gold-colored 
eyes.  This  bird  was  formerly  celebrated  in 
European  folk-medicine.  To  be  cured  of  the 
jaundice  it  was  held  to  be  only  necessary  to 
look  fixedly  at  the  bird's  eyes  with  a  firm  faith 
in  the  success  of  the  experiment.    See  Plo\'ER. 

Ring  Snake,  the  name  of  various  serpents 
with    a    band    encircling   the    body,    especially 


at  the  neck.  In  the  United  States  the 
name  belongs  especially  to  a  small  harmless 
serpent  of  the  warmer  States  (Diadopliis 
puttctatus),  which  is  found  *coiled  up  under 
stones,  logs  or  the  bark  of  fallen  trees,  chiefly 
in  forests.*  It  is  bluish  black  above,  yellowish 
orange  beneath  and  has  a  whitish  collar.  In 
Great  Britain  the  common  grass-snake  (q.v.) 
is  often  so  called;  in  South  America,  the  many- 
banded  coral-snakes  and  in  South  Africa  a  large 
black  and  yellowish  venomous  hooded  snake 
(Sepedon  hamachates)  known  to  the  Dutch  as 
"ringhals,"  and  differing  from  the  cobras  only  in 
anatomical  peculiarities.  Consult  Gadow,  ^Am- 
phibia and  Reptiles'  (1901). 

Ring-tailed  Lemtir.    See  LEutnt. 

Ringgold  Gap,  Battle  of.  After  the  ex- 
pulsion of  the  Confederates  from  Missionary 
Ridge  25  Nov.  1863  they  retreated  on  Dahon 
(see  Chattanooga,  Battle  of).  To  intercept 
the  retreat.  Gen.  'Thomas,  on  the  morning  of 
the  26th,  ordered  Gen.  Hooker  to  push  on 
Graysville,  from  near  Rossville,  and  directed 
Gen.  Palmer,  commanding  Fourteenth  corps,  to 
report  to  Hooker  and  join  in  the  movement  On 
reaching  Pea  Vine  Creek  Palmer  was  ordered 
to  move  directly  on  Graysville,  while  Hooker, 
with  his  three  divisions  —  Osterhaus',  Geary's, 
and  Cruft's  —  moved  on  Ringgold  to  strike  the 
Confederate  line  of  retreat  six  miles  farther 
south.  At  9  P.M.  Palmer  struck  the  Confeder- 
ate rearguard,  capturing  three  guns  and  some 
prisoners.  Pushing  on  to  Graysville,  which  was 
reached  at  11  p.m.,  he  captured  more  prisoners 
and  another  gun,  and  bivouacked  for  the  night. 
Hooker  advanced  to  within  six  miles  of  Ring- 
gold, and  late  in  the  night  bivouacked  a  short 
distance  to  the  right  of  Palmer.  At  daybreak 
of  the  27th  Hooker  renewed  the  pursuit,  Oster- 
haus' division,  in  the  advance,  capturing  many 
prisoners,  and  pursuing  the  Confederates  into 
Ringgold.  _  At  3  a.m.  of  the  27th  (3en.  Cleburne, 
whose  division  was  acting  as  rear-guard  to  Har- 
die's  corps,  received  an  order  from  (jea  Bragg 
to  hold  Ringgold  Gap,  in  Taylor's  Ridge,  near 
the  town,  until  the  trains  and  rear  of  thp 
retreating  troops  could  get  well  advanced.  Cle- 
burne disposed  his  four  brigades  of  about 
4,200  men  on  the  ridge,  on  each  side  of  the  gap, 
and  as  a  support  two  guns  in  it,  and  in  less 
than  half  an  hour  Hooker  came  up  and  Wood's 
brigade  of  Osterhaus'  division  was  ordered  to 
attack.  Cleburne's  skirmishers  were  soon  driven 
in ;  but  Cleburne,  assuming  the  offensive,  at- 
tacked Woods'  main  line  and  was  repulsed. 
Wood's  men  following  to  the  gap.  Meanwhile 
Williamson's  brigade  had  made  a  lodgment  on  a 
spur  of  Taylor's  Ridge,  half  a  mile  to  the  left  of 
the  gap,  but  found  the  Confederates  so  strongly 
posted  that  it  could  make  no  headway,  and 
Creighton's  brigade  of  Geary's  division  was 
ordered  to  ascend  the  rid^e  still  farther  to  the 
left.  Cleburne  had  anticipated  the  movement 
by  still  farther  extending  his  right  Col.  Creigh- 
ton,  making  a  gallant  assauh,  was  badly  re- 
pulsed, and  in  falling  back  he  carried  part  of 
Williamson's  brigade  with  him.  While  Creigh- 
ton  was  preparing  for  another  assault  he  was 
killed,  and  operations  on  that  part  of  the  field 
were  suspended.  Meanwhile  sharp  work  was 
going  on  in  the  gap  and  on  the  line  on  either 
side  of  it,  without  any  material  advantage  to 


Digitized  by 


Google 


RINGWORM— RIO  GRANDE  DO  NORTE 


Hooker.  Between  12  and  i  o'clock  Hooker's 
artillery  came  up  and  opened  a  furious  fire  upon 
Cleburne's  position,  but  Cleburne  had  gone, 
leavingf  only  a  few  skirmishers  in  the  gap.  These 
were  closely  followed  by  soir.e  of  Geary's  men 
to  the  bridges  beyond  the  gap.  Gen.  Grant 
arrived  on  the  field  early  in  the  afternoon,  and 
ordered  pursuit  discontinued ;  later  in  the  day 
Grose's  brigade  went  forward,  but  encountering 
cavalry,  supported  by  infantry,  it  returned  to 
Ringgold.  The  Union  loss  at  Ringgold  Gap 
was  65  killed  and  377  wounded.  The  Coiifed- 
erate  loss,  as  reported  by  Cleburne,  was  20  killed, 
190  wounded,  and  11  missing.  Consult:  'Offi- 
cial Records,*  Vol.  XXXI.;  and  Van  Home, 
♦History  of  the  Army  of  the  Cumberland,' 
Vol.  I.  E.  A.  Carman. 

Ring^worm,  a  disease  occurring  in  three 
varieties,  in  one  of  which  it  attacks  the  scalp, 
in  another  the  beard,  and  in  the  third  some 
other  part  of  the  body.  In  all  cases  it  is  due  to 
the  presence  of  a  vegetable  parasite,  consisting 
of  minute  round  bodies,  and  of  thread-like 
structures  formed  of  rows  of  rod-shaped  bodies 
of  a  beaded  appearance.  This  is  the  growing 
fungus  {Trichophyton  tonsurans)  and  its  spores, 
and  wherever  ringworm  occurs  this  is  present 
between  the  layers  of  cells  of  the  scarf-skin,  in 
hairs  and  hair-sheaths.  Ringworm  of  the  body 
{Tinea  circinata)  is  the  name  given  to  the  dis- 
ease when  it  occurs  on  non-hairy  parts  of  the 
body.  It  is  most  common  on  the  face,  neck, 
and  trunk,  but  it  also  occurs  on  the  hands,  arms, 
and  wrists.  It  consists  of  small  circular  patches, 
rose-colored  and  slightly  raised,  covered  with 
small  branny  scales.  Usually  round  the  margin 
is  a  ring  of  very  small  blisters.  The  spot  is  the 
seat  of  a  tingling  and  itching  sensation.  It 
spreads  round  the  margins,  and  as  it  spreads  the 
centre  heals  up,  so  that  a  large  red  ring  with 
a  pale  centre  is  formed.  Ringworm  of  the 
scalp  {Tinea  tonsurans) ,  idtntkaX  with  favus 
{Tinea  favosa),  begins  with  small  red  patches 
like,  those  described  above  and  spreads  at  the 
margins.  It  involves  the  hairs,  which  become 
penetrated  by  the  fungus,  and  are  dry,  dull,  and 
twisted.  They  are  easily  pulled  out  and  become 
very  brittle.  The  affected  patch  becomes  covered 
■with  a  grayish-white  powder.  Inflammation  may 
be  produced  and  crusts  formed.  This  variety 
of  ringworm  is  commonest  in  children.  Ring- 
worm of  the  beard  {Tinea  sycosis)  is  similar 
to  the  scalp  variety.  A  lotion  of  bichloride  of 
ir.ercury  is  often  sufficient  to  kill  the  fungus, 
but  if  it  prove  ineffectual  glacial  acetic  acid  may 
be  painted  all  round  the  spreading  margins  of 
the  ring.  In  ringworm  of  the  head  and  beard 
the  hair  of  the  diseased  patches  and  for  a  little 
distance  beyond  should  be  cut  short,  and  crusts 
should  be  removed  by  poulticing,  washing  with 
water  and  soft  soap,  etc.  The  general  health 
should  be  maintained  by  the  use  of  tonics  and 
otherwise.    Ringworm  is  very  contagious. 

Rio  Branco,  re'6  brang'ko,  a  large  river  of 
Brazil,  entirely  in  the  state  of  Amazonas.  It 
rises  on  the  eastern  slopes  of  the  Serra  Parima, 
near  the  sources  of  the  Orinoco,  flows  eastward 
parallel  to  the  Serra  de  Pacaraimo,  turns  south- 
ward before  reaching  British  Guiana,  and  joins 
the  Rio  Negro  about  lat.  1°  25'  S.,  Ion.  61°  10' 
W.  It  has  a  length  of  about  830  miles,  and 
receives  numerous  affiuents. 


Rio  Cuarto,  koo-ar'to,  Argentina,  a  towtt 
of  Cordoba  province,  near  the  source  of  the 
Cuarto  River,  on  the  railroad  midway  between 
Belleville  and  Villa  Mercedes,  119  miles  south 
of  Cordoba.  It  is  the  distributing  centre  of  a 
large  agricultural  region.     Pop.  14,000. 

Rio  Grande,  re'6  grind  (Sp.  gran'da),  or 
Rio  Grande  del  Norte,  a  river  which  has  its 
rise  in  the  southwestern  part  of  Colorado,  flows 
south  and  southeast  until  its  enters  New  Mex- 
ico, when  its  general  course  about  half  way 
across  the  Territory  is  south  by  west,  then  south 
by  east  to  El  Paso  (q.v.),  whence  it  forms 
the  irregular  boundary  between  Texas  and 
Mexico.  It  enters  the  Gulf  of  Mexico  after  a 
course  of  nearly  1,900  miles.  It  is  navigable  for 
small  boats  only  to  Kingsbury  Rapids,  near 
Presidio,  about  460  miles  from  its  mouth.  In 
the  upper  course  the  banks  are  generally  high, 
and  the  irregular  rocky  beds  form  rapids  and 
waterfalls.  In  the  lower  part  of  its  course,  the 
stream  is  shallow,  and  it  is  subject  to  periodical 
inundations.  The  largest  tributary  is  the  Pecos 
River,  which  enters  the  Rio  Grande  from  Texas. 
A  number  of  U.  S.  forts  are  on  this  river.  The 
most  important  places  are  Brownsville,  Eagle 
Pass,  Laredo,  and  £1  Paso  in  Texas ;  and  Mata- 
moras  and  Nuevo  Laredo  in  Mexico.  A  few 
villages  and  towns  of  importance  are  on  the 
banks  of  the  river  in  New  Mexico. 

Rio  Grande  de  Caga^an,  re'o  gran'da  da 
ka-ga-yan',  the  largest  river  of  the  island  of 
Luzon,  Philippines.  It  rises  on  the  northeastern 
slope  of  Carabellos  Sur,  and  flows  north  in  a 
winding  course  to  the  China  Sea.  It  drains  a 
large  territory,  and  has  numerous  tributaries, 
the  chief  of  which  are  the  Magat  and  the  Chico 
de  Cagayan ;  its  valley  is  very  fertile,  the  land 
being  used  mainly  for  the  cultivation  of  tobacco. 
The  river  is  navigable  for  vessels  drawing  12 
feet  as  far  as  Lal-16,  13  miles  from  its  mouth ; 
and  for  light  draft  vessels  for  200  miles  in 
the  wet  season.  Freshets  occur  at  times  with  a 
rise  of  several  feet  in  a  few  hours. 

Rio  Grande  College,  located  at  Ric^ 
Grande,  Ohio;  founded  in  1876  under  the 
auspices  of  the  Free  Baptists.  It  offers  a  clas- 
sical and  a  scientific  course,  and  confers  the 
degrees  of  bachelor  of  arts  and  bachelor  of 
science.  There  is  also  a  preparatory  depart- 
ment. The  college  is  co-educational,  and  women 
constitute  fully  one  half  of  the  student  body. 
The  grounds  and  buildings  in  1910  were  valued 
at  $40,000;  the  library  contained  3.500  volumes; 
the  productive  funds  amounted  to  $76,000;  and 
the  annual  income  to  $6,000.  The  students 
numbered  175  and  the  faculty  10. 

Rio  Grande  de  Mindanao,  re'o  gran'da  da 
men-da-now'.     See  Mindanao,  Grande  de. 

Rio  Grande  do  Norte,  re'6  gran'da  doo 
nor'ta,  an  important  maritime  state  in  the 
northeast  of  Brazil ;  area,  22,196  square  miles. 
The  surface  is  mountainous  in  the  south  and 
southwest,  where  it  is  covered  by  several  moun- 
tain ranges.  The  principal  rivers  have  all  either 
a  north  or  an  east  direction.  The  proximity  to 
the  equator  makes  the  climate  intensely  hot; 
it  is  said,  however,  not  to  be  unhealthful,  the 
air  being  remarkably  pure.  The  soil  is  gen- 
erally good,  but  not  remarkable  for  its  fertility. 
For  a  long  time  the  sugarcane  was  the  principal 
cultivated  crop,  but  considerable  tracts  formerly 
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devoted  to  it  are  now  occupied  by  cotton,  which 
may  be  regarded  as  the  staple  of  the  province. 
The  other  leading  crops  are  manioc,  millet, 
and  haricots.  Many  of  the  plains  are  grazed 
by  large  herds  of  horses  and  cattle.  The  min- 
erals include  gold,  silver,  iron,  salt,  amethysts 
and  _  rock-crystals,  limestone,  sandstone,  and 
granite.  The  forests  are  not  very  extensive. 
Pop.  268,273. 

Rio  Grande  de  la  Pampanga,  re'o  gran'da 
da  la  pam-pan'ga.  See  Pampanca,  Rio 
Grande  de  la. 

Rio  Grande  do  Sul,  re'o  gran'da  doo  sool, 
a  southern  maritime  state  of  Brazil ;  area,  91,336 
square  miles.  Along  the  coast  for  more  than  half 
the  extent  of  the  coast-line  of  this  state  stretches 
the  great  Lago  dos  Patos,  which  communicates 
with  Lake  Mirim,  and  which  receives  the  rivers 
of  the  southeastern  part  of  the  territory.  Those 
to  the  southwest  belong  to  the  basins  of  the 
Parana  and  Uruguay,  and  flow  west.  The 
mountain  chain  called  Serra  Geral  divides  the 
state  into  two  unequal  parts.  The  sea-coast  is 
flat  and  sandy,  and  is  lined  by  a  series  of  reefs, 
which  make  the  navigation  dangerous.  The 
interior  is  partly  occupied  by  arid  serras,  but 
is  mostly  fertile.  The  climate  is  temperate,  and 
the  productions  are  more  like  those  of  Europe 
than  of  the  rest  of  Brazil.  Maize,  rice,  and 
flax,  particularly  the  first,  are  largely  cultivated. 
The  finer  European  fruits,  especially  figs  and 
peaches,  find  a  genial  soil.  The  minerals  include 
gold,  iron,  sulphur,  and  porcelain  clay  of  the 
finest  quality.  The  chief  occupation  of  the  in- 
habitants is  the  rearing  of  cattle  and  the  prep- 
aration of  dried  beef.  Horses  and  mules  are 
also  reared.  A  number  of  German  colonists  and 
many  Italians  have  settled  in  the  state.  There 
are  several  railways.  Porto  Alegre  is  the  cap- 
ital.    Pop.  897455- 

Rio  de  Janeiro,  re'o  da  zha-na'ro,  Brazil, 
one  of  the  maritime  states  on  the  southeast  coast 
of  the  republic;  area,  according  to  official  re- 
turns, 26,634  square  miles.  The  central  part  of 
this  territory  is  mountainous,  being  traversed 
generally  from  east  to  west  by  a  series  of  ranges, 
of  which  the  loftiest  and  most  conspicuous  is 
the  Serra  dos  Orgaos  or  Organ  Mountains 
(q.v.).  They  are  almost  entirely  composed  of 
granite.  The  mountains  slope  down  on  the 
north  and  south  —  in  the  former  direction 
toward  the  basin  of  the  Parahyba,  to  which 
all  the  surface  of  the  province  on  that  side  be- 
longs; and  in  the  latter  to  the  coast,  which 
receives  the  drainage  from  a  great  number  of 
comparatively  small  streams,  each  carrying  its 
waters  directly  to  the  ocean.  The  shore  toward 
the  northeast  is  lined  by  numerous  lakes  and 
lagoons.  The  soil  does  not  seem  to  possess 
much  natural  fertility.  Great  part  of  it  con- 
sists of  a  retentive  clay,  ill  adapted  for  agricul- 
tural operations;  but  the  warmth  and  moisture 
of  the  climate  are  so  favorable  to  vegetation  that 
magnificent  forests  and  valuable  crops  are  found, 
and  there  are  many  tracts  of  the  richest  land 
which  are  turned  to  the  best  account.  The  crop 
■which  attracts  the  largest  share  of  attention  is 
coffee.  Theother  leading  crops  are  sugar,  rice, 
millet,  manioc,  and  cotton.  The  forests  are 
rich  in  timber,  both  for  ordinary  and  orna- 
mental purposes;  in  dye-woods,  in  gums  and 
balsams,  and  valuable  medicines.    The  domestic 


animals,  originally  imported  from  Europe,  have 
increased  considerably,  and  immense  herds  of 
cattle  are  reared.  This  province  is  not  rich 
in  precious  metals.  Iron,  however,  abounds, 
though  it  is  not  worked;  and  the  decomposition 
of  granite  has  formed  extensive  beds  of  the 
finest  kaolin.  The  state  assembly  used  to  meet 
at  Nictheroy,  but  Petropolis  is  the  present  cap- 
ital. Under  separate  jurisdiction  from  the  state 
is  the  federal  district  of  Rio  de  Janeiro,  era- 
bracing  the  city  of  the  same  name  (q.v.)  and  its 
surroundings.  The  population,  inclusive  of  the 
federal  district,  according  to  the  last  census  was 
1.399.535- 

Rio  de  Janeiro,  capital  of  the  United 
States  of  Brazil;  socially  and  commercially 
the  most  important  city  of  South  America, 
excepting  Buenos  Ayres.  The  name  is 
supposed  to  perpetuate  an  error  of  the  dis- 
coverers (i  Jan.  1502),  who,  seeing  the  great 
length  of  the  bay,  assumed  that  it  was  the 
mouth  of  a  river  (,rio).  It  is,  in  fact,  a  capacious 
and  excellent  natural  harbor,  with  an  area  68 
square  miles  greater  than  the  combined  areas  of 
the  lower  and  upper  bays  of  New  York.  But  the 
bottom  has  silted  up  so  much  in  recent  years 
that  the  water  near  the  shores  has  become 
too  shallow  for  large  vessels.  Accordingly,  some 
of  the  old  mooring  places  have  been  abandoned. 
Merchant  vessels  which  are  unable  to  reach  the 
docks  cast  anchor  on  the  north  side  of  the  city, 
and  their  cargoes  are  transported  in  lighters. 
The  future  prosperity  of  Rio  depends  upon  the 
successful  execution  of  the  plan  for  harbor 
improvements,  which  in  1903  was  entrusted  by 
the  government  to  a  British  firm.  Modem  fa- 
cilities for  handling  freights  are  to  be  pro- 
vided in  connection  with  a  wide  quay  of  solid 
masonry,  which  will  extend  along  the  entire 
northern  front  to  a  deep  artificial  channel.  The 
outer  wall  of  this  quay,  for  about  two  miles, 
will  be  accessible  to  the  largest  shipping,  and 
railway  trains  will  run  to  the  same  pomt.  This 
important  work  will,  it  is  thought,  be  com- 
pleted in  1910.  The  city  proper  is  very  com- 
pactly built  on  flat  land  adjoining  the  bay,  but 
its  suburbs  stretch  out  along  the  shores  for 
more  than  17  miles.  Above  the  crowded  cen- 
tral portion  rises  Sugar  Loaf  Peak  (Pao 
d'Assucar),  and  on  the  same  side  of  the  harbor 
is  the  fortress  called  Sao  Joao  —  opposite  which, 
on  the  eastern  promontory,  is  Santa  Cruz  for- 
tress. A  small  island,  lying  in  the  entrance  be- 
tween Sao  Joao  and  Santa  Cruz,  is  also  for- 
tified; and  other  defensive  works  are  located  in 
the  bay  on  an  island,  which  takes  its  name  from 
the  French  adventurer  Villegaignon,  who  tried 
to  establish  a  colony  of  Huguenots  there  (1555- 
60).  The  main  body  of  the  city,  covering 
less  than  a  square  mile,  is  divided  into  regular 
squares  by  narrow  streets,  along  which  pass 
lines  of  electric  or  horse  cars,  furnishing  the 
only  available  means_  of  transportation.  The 
length  of  these  lines  is  about  175  miles,  and  in 
1897  the  companies  carried  83,000,000  passengers. 
The  number  of  buildings  in  Rio  is  approxi- 
mately 50,000,  and  its  total  area  is  sometimes 
said  to  be  equal  to  that  of  any  other  capital 
in  the  world,  but  in  such  reckonings  forest- 
covered  hills  are  included.  The  most  at- 
tractive suburban  districts  are  Botafogo  and 
Laranjeiras,  the  former  built  around  an  arm 
of  the  bay,  the  latter  in  a  valley  at  the  foot  of 
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Mount  Corcovado;   in  both  the  residences  are 
surrounded  by  beautiful  tropical  gardens.    The 
National  Museum,  formerly  the  Imperial  Palace 
of  Boa  Vista,  is  in  the  district  of  Sao  Chris- 
tovao.    Some  of  the  finest  buildings  —  the  Sen- 
ate, Cit3'  Hall,  Mint,  Normal  School,  Quartel- 
general,  etc. —  surround  the  old  park,  Pra?a  15 
de  Novembro,  now  called  Campo  de  Sant'  Anna. 
The  Department  of  Foreign  Relations  occupies 
the  old  Palace  of  Itamaraty ;  the  present  govern- 
ment palace  was   formerly  the  luxurious   resi- 
dence of  Conde  de  Sao  Clemente  the  Chamber 
cf    Deputies,    Department    of    Telegraphs,    and 
Historical  Institute  are  installed  in  the  old  Pa(o 
Palace.    On  the  other  hand,  a  fine  modern  build- 
ing is  devoted  to  the  Department  of  Industry. 
An  especially  interesting  feature  is  the  Botanical 
Garden,  in  which  rare  exotics  from  all  countries 
of  the  globe  are  cultivated,  side  by  side  with 
specimens    of   the    flora    of   the   various    parts 
of  South  America.    The  Cathedral  and  Church 
of    Santa    Cruz    stand    near    the    water    front, 
in  a  large  square  from  which  starts  the  main 
business  street,  Primeiro  de  Margo.     The  reti- 
dezvous   for  men  of  prominence,  an  *open-air 
club,"  and  the  active  centre  of  municipal  life, 
is    the   Rua   Ouvidor,   a   street   of   restaurants, 
Ixiok-shops,  and  newspaper   offices.     The  very 
lar^e  wholesale  and  foreign  trade  of  the  city 
is  m  the  hands  of  Portuguese,  Brazilian,  Eng- 
lish, German,  and   French  merchants.     In  the 
list  of  exports,  coffee  is  the  principal  item;  im- 
ports consist  diiefly  of  food  products  and  man- 
ufactured  articles.     There   are   at    Rio   cotton 
mills,    furniture    manufactories,    foundries,    dry 
docks,  a  naval  arsenal,  _  etc.    A  system  of  rail- 
ways, of  which  the  capital  is  the  centre,  covers 
the  state  and  the  southern  part  of  Minas  Geraes. 
The    "Brazil     Central"    system    is    the    most 
important  in  the  republic,  connecting  Rio  with 
Sao  Paulo,  and  having  a  large  number  of  branch 
lines,  beside  controlhng  the  terminal   facilities 
of  the  port  and  the  suburban  traffic.    Originally 
known  as  the  Dom   Pedro  Segundo  Railway, 
this    line   was   begtm   by   a   company   in    1857, 
under   a  governmental  guaranty.     In   i860  the 
imperial  government  took  control  of  it     Since 
the  establishment  of  the  republic  the  line  has 
been  extended_  to  a   length   of  759  miles,  and 
the  cost  of  this  system  to  the  government  has 
oeen  approximately  $97,300,000  gold,  or  $126,000 
per  mile.    The  road  is  moderately  well  built  and 
-equipped.    Beside  the  numerous  suburban  trains, 
there  are  seven  daily  trains  running  to  Barra 
do  Pirahy,  the  junction  point  of  the  Sao  Paulo 
and  Minas  divisions.    Vessels  entering  the  port 
in  1900  numbered  1,703,  including  860  coasting 
vessels;  those  clearing  numbered  1,707   (coast- 
wise 917).    The  number  of  inhabitants  is  more 
than  800,000.     On   accoimt  of  "poor  sewerage 
and  lack  of  hygienic  measures,*  the  city  is  one 
of  the  most  unheahhful  in  Brazil.    Yellow  fever 
is    endemic;    smallpox    and    tuberculosis    make 
great  ravages  from  time  to  time.     In  the  low- 
Ijring  central  section  the  heat  of  summer  is  ex- 
ceedingly unpleasant,  though  elevated  places  in 
the  vicinity  —  Corcovado   Mountain,    Petropolis 
(q.v.).    Nova    Friburgo,    and    other    resorts  — 
have  an  admirable  climate.     The  water  supply 
is  regarded  as  very  good.    For  public  instruc- 
tion see  Education  in  Latin  America.    Use- 
ful institutions'  of  public  charity  are  the  hos- 
pitals of  the  Sodedade  de  Beneficencia  and  the 
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very  large  Santa  Casa  de  Misericordia,  the  for- 
mer supported  by  the  philanthropic  Portuguese 
colony.  Some'  events  in  the  early  history  of 
this  region  are  mentioned  in  the  article  Bhazil. 
In  Rio  and  Sao  Paulo  in  1870  was  organized 
the  Republican  party,  which  brought  to  pass 
the  overthrow  of  the  monarchy  without  blood- 
shed (15  Nov.  1889);  and  the  bay  of  Rio  de 
Janeiro  was  the  principal  scene  of  the  revolt  of 
the  navy,  which,  from  6  Sept.  1893  to  Marph 
1894,  menaced  the  new  Brazilian  institutiohs. 
Compare:  'United  States  of  Brazil:  A  Geo- 
graphical Sketch,'  Washington,  Government 
Printing  Office  (1901).  IklAWUON  Wilcox, 
Authority  on  Latin  America. 

Rio  Negro,  re'6  nS'grS  («black  river"), 
the  name  01  numerous  streams,  of  which  two 
are  important:  (i)  A  river  of  South  America, 
and  principal  tributary  of  the  Amazon.  It 
rises  in  Colombia,  and  joins  the  Amazon  after 
a  course  of  about  1,000  miles  at  Manaos,  Brazil. 
Through  its  affluent,  the  Cassiquiari,  there  is 
direct  communication  between  the  Amazon  and 
Orinoco.  (2)  A  river  of  South  America  form- 
ing the  boundary  between  the  Argentine  Re- 
public and  Patagonia.  It  rises  in  the  Andes 
in  Chile,  and  is  about  700  miles  long.  Its  cur- 
rent is  very  rapid,  and  its  bed  obstructed  with 
shoals  and  sand  banks. 

Rio  de  la  Plata,  re'd  da  la  pla'ta.  See 
Plata,  Rio  de  la. 

Riobamba,  re-o-bam'ba,  Ecuador,  a  town 
on  the  Pastasa  River,  a  branch  of  the  Amazon, 
about  100  miles  from  Quito.  A  former  town  of 
the  same  name,  at  the  foot  of  Chimborazo 
Mountain,  about  9  miles  from  the  present  town, 
was  destroyed  by  an  earthquake  in  1797.  Rio- 
bamba has  a  population  of  about  17,000,  most 
of  them  Indians. 

Rioja,  Francisco  de,  fran-thes'ko  di 
re-6'ha,  Spanish  lyric  poet:  b.  Seville  about 
1600;  d.  Madrid  8  Aug.  1659.  He  studied  first 
law  and  then  theology.  The  minister  Olivarez 
obtained  for  him  a  prebend  in  the  cathedral  of 
Seville,  and  then  became  royal  historiographer, 
inquisitor  at  Seville,  and  lastly,  inquisitor  of  the 
supreme  tribunal  of  the  holy  office.  The  down- 
fall of  his  patron  involved  his  own:  he  was 
imprisoned,  and  only  obtained  his  liberty  after 
he  had  undergone  a  formal  trial  and  completely 
established  his  innocence.  Philip  IV.,  whose 
favor  he  had  regained,  made  him  director  of  the 
royal  library  and  councillor  in  the  supreme  court 
of  the  Inquisition.  As  a  poet,  he  formed  himself 
on  the  classic  and  Italian  models,  particularly 
Horace  and  Seneca;  kept  himself,  in  style  and 
language,  free  from  the  tasteless  eccentricities 
of  his  contemporaries,  and  thus  preserved  the 
true  spirit  of  the  lyric.  His  <Silvas>  exhibit 
rich  pictures  of  rural  life,  remarkable  for  their 
truth  to  nature.  His  works  were  published 
with  a  biography  by  D.  Cayetano  de  la  Barrera, 
<Poesias>  (i868);  and  ^Adiciones  a  las  poesias 
de  D.  Francisco  de  Rioja'  (1872).  Consult 
Longfellow,  <  Poets  and  Poetry  of  Europe* 
(1843). 

Rioja,  La,  Argentina;  (i)  the  capital  of  a 
province  118  miles  by  rail  southwest  of  Cata- 
marca,  at  the  foot  of  the  Sierra  Velasco,  in  the 
midst  of  vineyards  and  orange  groves.  Pop. 
about   7,000.      (2)     A  western  province  norm 
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of  San  Juan  and  south  of  Catamarca,  with  an 
area  of  69,502  square  miles,  divided  into  18 
departments.  While  in  the  east  and  south  there 
are  salt  and  sand  deserts,  it  is  well  watered  on 
the  west,  and  agriculture  and  cattle  rearing  are 
important  industries.  Excellent  wheat,  fruits, 
and  wine  are  produced.  The  climate  is  dry  and 
healthful.  Near  Qiilecito  and  Famatina  are 
valuable  gold,  silver,  and  copper  mines.  Pop. 
about  79,000. 

Rion,  re-6n',  or  Rioni,  re-6'ne,  from 
Phasis,  a  river  of  Colchis  (Transcaucasia, 
Asiatic  Russia),  anciently  regarded  as  the 
boundary  between  Europe  and  Asia.  It  was 
afterward  held  as  the  boundary  line  between 
Colchis  and  Asia  Minor.  It  rises  in  a  spur  of 
the  Caucasus  (Moschici),  and  after  receiving 
the  rivers  anciently  called  the  Rhion,  the  Glau- 
cus,  and  the  Hippus,  it  falls  into  the  Euxine 
near  the  ancient  town  of  Phasis.  In  the  early 
part  of  its  course  it  was  called  the  Boas.  Its 
modern  name  is  Rion  or  Rioni.  Other  rivers 
were  sometimes  confounded  by  ancient  writers 
under  the  same  name  with  this.  The  Phasis  of 
Xenophon  was  the  Araxes. 

Riordan,  re'or-dan,  Patrick  William, 
American  Roman  Catholic  archbishop:  b.  New 
Brunswick  27  Aug.  1841.  He  was  educated 
at  Notre  Dame,  Ind.,  and  was  graduated 
from  Louvain,  Belgium  in  1864.  He  then  re- 
turned to  Chicago,  accepted  the  chair  of  theol- 
ogy at  the  Seminary  of  Saint  Mary's  of  the 
Lake,  and  in  186&-71  was  pastor  of  Saint  Mary's 
church  at  Joliet,  111.  From  1871-83  he  was 
in  charge  of  Saint  James'  Church,  Chicago,  and 
in  the  latter  year  was  consecrated  titular  arch- 
bishop of  Cabesa  and  was  made  coadjutor.  He 
succeeded  to  the  see  of  San  Francisco  in  1884. 

Riordan,  Roger,  American  artist  and  au- 
thor: b.  Ireland  1848.  _  He  studied  art  at  the 
Art  Students'  League  in  New  York,  has  con- 
tributed as  illustrator  and  writer  on  art  subjects 
to  various  magazines,  and  served  on  the  inter- 
national jury  of  awards  at  the  Paris  Exposition, 
1900.  He  has  published  'Sunrise  Stories,  a 
Glance  at  the  Literature  of  Japan';  'French 
Etchers,'  and  collaborated  on  the  Catalogue  of 
tlie  Marquand  collection. 

Riot,  a  disturbance  of  the  public  peace, 
attended  with  circumstances  of  tumult  and  com- 
motion, as  where  an  assembly  destroys,  or  in 
any  manner  damages,  seizes,  or  invades  private 
or  public  property,  or  does  any  injury  whatever, 
by  actual  or  threatened  violence  to  the  persons 
of  individuals.  By  the  common  law  a  riot  is  an 
unlawful  assembly  of  three  or  more  persons 
which  has  actually  begun  to  execute  the  common 
purpose  for  which  it  assembled  by  a  breach  of 
the  peace,  and  to  the  terror  of  the  public.  A 
lawful  assembly  may  become  a  riot  if  the  per- 
sons assembled  form  and  proceed  to  execute 
an  unlawful  purpose  to  the  terror  of  the  people, 
though  they  had  not  that  purpose  when  they 
assembled.  In  England,  every  person  convicted 
of  riot  is  liable  to  be  sentenced  to  hard  labor. 
In  Scotch  law  rioting  is  termed  mobbing.  A 
person  may  be  guilty  of  mobbing  who  directs 
or  excites  a  mob,  though  he  is  not  actually  pres- 
ent in  it.  Mere  presence  without  participation 
may  constitute  mobbing.  A  majority  of  the 
States  of  the  American  Union  have  riot  acts 
somewhat  similar  to  those  of  England,  and  the 


common  law  governs  where  no  statutes  hare 
been  enacted. 

Riouw-Lingga,  re'ow  lln'ga,  or  Rioa 
Lin^  an  archipelago  southeast  of  the  Malay 
Penmsula,  belonging  to  Netherlands.  It  is 
formed  of  two  groups  of  islands,  the  northern 
group  is  that  of  Riouw,  and  the  southern, 
Lingga.  There  are  about  30  islands  in  the 
Riouw  group,  the  largest,  Bintang,  has  an  area 
of  400  square  miles.  Lingga,  of  the  Lingga 
g^'oup,  has  an  area  of  320  square  miles;  Sing- 
kep,  204  square  miles.  The  soil  of  the  greater 
part  of  the  archipelago  is  fertile,  and  the  whole 
is  well  wooded.  The  principal  export  is  gambir ; 
other  exports  are  pepper, .  sago,  and  rice  Tin 
has  been  mined  and  exported  for  many  years. 
The  original  inhabitants  have  nearly  all  dis- 
appeared; the  population  now  is  made  up  of 
Chinese,  Japanese,  Javanese,  and  Kings.  Pop. 
about  78,000. 

Rip-rap,  a  common  name  applied  tO' 
broken  stones  used  for  beds,  walls  and  founda- 
tion in  building  and  construction.  See  Masonky. 

Rip  Van  Winkle,  rip  v5n  wing'kl,  a  char- 
acter in  one  of  Washington  Irving's  legends- 
of  the  Hudson  Valley.  While  hunting  among 
the  mountains  he  falls  in  with  the  reputed  fol- 
lowers of  Hendrik  Hudson  and  by  drinking^ 
the  liquor  they  offer  him  is  cast  into  a  sleep  of 
20  years.  When  he  awakes  and  returns  to  the 
village  of  Laughing  Water,  he  finds  all  things, 
changed,  but  is  chiefly  relieved  to  discover  that 
his  wife,  the  irritating  obstacle  to  his  easy-going- 
life  is  no  longer  alive.  The  story  has  been 
dramatized  by  Joseph  Jefferson  (q.v.),  and  forms, 
one  of  the  important  roles  in  his  repertory. 

Riparian  Rights  are  those  of  one  who 
owns  the  land  bounding  upon  a  water  course; 
such  owner  is  the  proprietor  of  that  portion  of 
the  bed  of  a  river  which  adjoins  his  land;  such 
rights  upon  navigable  waters  depend  largely 
upon  statute  and  customs  of  the  different  juris- 
dictions. A  riparian  owner  has  the  right  of  ac- 
cess to  navigable  water,  and  for  that  purpose 
to  erect  a  wharf  or  pier,  provided  it  does  not 
encroach  upon  the  navigable  waters  sufficiently 
to  interfere  therewith.  A  riparian  owner  has 
also  a  right  to  the  accretions  of  the  soil  and 
to  fish  in  the  adjacent  waters;  he  has  also  the 
right  to  have  the  stream  flow  naturally  without 
changing  it  in  quantity  or  otherwise.  Such 
owner  is  not  entitled  to  the  water,  but  merely 
to  its  use,  and  is  without  the  right  to  divert, 
obstruct  or  corrupt  the  stream,  except  to  build 
such  lawful  obstructions  as  may  be  necessary 
for  bridges,  wharves  and  dams.  Riparian  rights 
of  property  are  established  property,  of  which 
the  owner  cannot  be  deprived  except  by  due 
process  of  law.    (See  Rivees.) 

Riplejr,  rip'lT,  Eleazar  Wheelock,  Ameri- 
can soldier:  b.  Hanover,  N.  H.,  15  April  1782; 
d.  West  Feliciana,  La.,  2  March  1839.  He  was- 
graduated  from  Dartmouth  College  in  1800,  en- 
gaged in  law  practice  and  in  i8zi  settled  at 
Portland,  Maine.  In  1810-11  he  was  a  member 
of  the  Massachusetts  legislature,  served  as 
speaker  in  the  latter  year  and  in  1812  was 
elected  State  senator.  At  the  outbreak  of  the 
War  of  1812  he  entered  the  army,  became  brig- 
adier-general in  1814,  and  for  services  at  Niag- 
ara, Chippewa,  and  Erie  was  voted  a  gold  medal 
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by  Congress.  He  remained  in  the  army  until 
«820  when  he  removed  to  Louisiana  and  re- 
sumed the  practice  of  law.  He  afterward  served 
tn  the  State  senate  and  was  a  member  of  Con- 
Tress  from  1835  until  bis  death. 

Ripley,  George,  American  author:  b. 
jreenheld,  Mass.,  3  Oct.  1802;  d.  New  York  4 
July  1880.  He  was  graduated  at  Harvard  in 
1823,  studied  theology  at  Cambridge  and  in  1826 
was  ordained  a  Unitarian  minister  in  Boston. 
He  became  interested  in  the  principles  of  Fourier, 
Comte,  and  St.  Simon,  and  made  translations  of 
the  writings  of  modem  German  and  French 
philosophers  and  endeavored  to  introduce  their 
ideas  in  America.  He  collaborated  with  Dr. 
Hodge  on  a  large  work  in  14  volumes,  <  Speci- 
mens of  Foreign  Standard  Literature*  (1838-42). 
His  'Discourses  on  the  Philosophy  of  Re- 
ligion' (1839)  gave  rise  to  a  long  and  bitter  con- 
troversy with  Professor  Andrews  Norton  of 
Cambridge.  He  was  a  leader  in  the  Transcen- 
dental Movement  originating  in  1836  in  asso- 
ciation with  Emerson  and  others,  wrote  fre- 
quently for  <The  Dial,*  the  organ  of  that  move- 
ment In  1841  he  definitely  retired  from  the 
ministry  and  became  the  prime  mover  in  the  com- 
munistic enterprise  of  Brook  Farm  (q.v.),  and 
in  1844  invested  all  his  small  fortune  in  that 
settlement  in  West  Roxbury.  After  the  burn- 
ing of  the  phalanstery  in  18415  and  the  dispersion 
of  the  colony,  he  went  to  New  York  as  literary 
editor  of  the  Tribune ;  contributed  also  to  the  lit- 
'  erary  department  of  'Harper's  Monthly.*  With 
Ba5rard  Taylor  he  edited  a  'Handbook  of  Lit- 
erature and  Fine  Arts*  (1852),  and  in  1858, 
with  Charles  A.  Dana  (q.v.),  began  the  editing 
of  'Appleton's  New  American  Cyclopedia.* 
Consult:  Frothingham,  'George  Ripley*  (1882)  ; 
Swift,  'Brook  Farm*  (1900). 

Ripley,  James  Wolfe,  American  soldier:  b. 
Windham,  Conn.,  10  Dec.  1794;  d.  Hartford, 
Conn.,  16  March  1870.  He  was  graduated  from 
West  Point  in  1814,  served  in  the  second  war 
with  Great  Britain,  his  first  engagement  being 
in  the  defense  of  Sackett's  Harbor.  In  1818  he 
was  promoted  lieutenant,  fought  in  the  Seminole 
war  and  was  appointed  commissioner  to  establish 
the  boundary  line  of  the  Florida  reservation  in 
1823-4,  He  was  captain  in  command  of  Charles- 
ton Harbor  at  the  time  of  the  Nullification  trou- 
bles in  1832-3  and  in  1841-54  was  superintendent 
of  the  Springfield  Armory.  He  was  brevetted 
lieutenant-colonel  in  1848  for  services  in  the 
Mexican  War,  receiving  full  rank  in  1854.  He 
was  promoted  brigadier-general  in  1861,  and 
after  1863  was  inspector  of  fortifications  on  the 
coast  of  New  Eiwland.  He  was  brevetted 
major-general  in  1805. 

Ripley,  William  Zebina,  American  educa- 
tor and  economist :  b.  Medford,  Mass.,  1867.  He 
was  graduated  from  the  Massachusetts  Institute 
of  Technology  in  1890,  made  a  specialty  of 
economics  and  in  1893  became  lecturer  at  Colum- 
bia. In  1895-1901  he  was  professor  of  economics 
at  the  Massachusetts  Institute  of  Technology 
and  since  1901  has  occupied  that  chair  at  Har- 
vard. He  has  published:  'Financial  History 
of  Virginia*  (1893);  'The  Races  of  Europe* 
(1899)  ;  etc. 

Ripley,  Ohio,  village  in  Brown  County,  on 
the  Ohio  River,  and  on  the  Chesapeake  &  Ohio 
railroad;  45  miles  southeast  of  Cincinnati.     It 


was  founded  about  the  tu.ie  01  the  War  of  181^ 
and  was  at  first  called  Staunton;  later  its  name 
was  changed  in  honor  of  General  Ripley,  an 
officer  in  the  war.  For  a  time  the  county 
courts  were  held  here,  but  the  county-seat  was 
finally  moved  to  Georgetown.  The  first  station 
on  the  "underground  railway"  for  runaway 
slaves  was  located  in  Ripley.  It  is  in  a  noted 
tobacco  region,  and  has  a  number  of  tobacco 
packing  houses  and  factories;  its  other  indus- 
trial establishments  include  a  piano  factory  and 
shoe  factories,  and  it  carries  on  a  considerable 
river  trade.    Pop.  2,350. 

Ripon,  rlp'on,  England,  a  cathedral  city 
in  the  county  of  York  (West  Riding),  on  the 
Ure,  22  miies  by  rail  northwest  of  York.  The 
cathedral  of  Samts  Peter  and  Wilfrid,  restored 
1862-76,  is  one  of  the  finest  churches  in  England ; 
length,  east  to  west,  266  feet ;  width  of  transept, 
132  feet;  the  three  towers  120  feet  high,  were 
crowned  by  spires  prior  to  1660.  The  city  has 
also  other  fine  ecclesiastical,  municipal,  and 
benevolent  institutions.  The  principal  manufac- 
tures are  machinery,  saddle-trees,  leather,  and 
varnish.  The  abbey  of  Ripon  was  founded  in 
the  7th  century,  and  the  Saxon  crypt  of  the 
cathedral  was  probably  built  by  Wilfrid  in 
674-678.  The  see  of  Ripon  was  established  in 
1836. 

Ripon,  Wis.,  city  in  Fond  du  Lac  County; 
on  Silver  Creek,  an  itilet  of  Green  Bay,  and  on 
the  Chicago  &  N.,  the  Chicago,  M.  &  St.  P. 
R.R's ;  about  85  miles  northwest  of  Milwaukee, 
and  18  miles  west  by  north  of  Fond  du  Lac 

Ripon  was  settled  in  1844  by  the  "Wisconsin 
Phalanx*  (q.v.)  an  organization  of  19  mem- 
bers, founded  at  Southport,  Wis.  The  'Phalanx* 
was  based  upon  Fourier's  principles,  but  only 
the  best  of  Fourier's  rules  were  followed ;  free- 
love  ideas  never  gained  a  foothold^  here.  The 
advantages  for  farming  in  the  rich  Ceresco 
Valley  caused  the  "Phalanx"  to  locate  in  what 
is  now  Ripon  and  the  surrounding  lands.  The 
name  they  gave  to  the  valley,  Ceres,  the  goddess 
of  grain,  and  Co.,  company,  making  Ceresco, 
shows  that  agriculture  was  of  first  interest. 
The  city  was  named  Ripon  by  John  Homer, 
whose  ancestors  had  lived  in  Ripon,  England. 
The  "Phalanx**  prospered  and  held  together  as 
an  organization  for  six  years.  The  reports 
of  gold  in  California  was  one  of  the  causes  of 
unrest  which  led  to  the  voluntary  and  peace- 
able disbanding  of  the  organization  in  1850, 
The  enterprise  had  prospered  so  well  that  at  the 
final  division  eight  per  cent  above  par  was  paid 
on  the  stock.  The  city  was  incorporated  in 
1849  and  chartered  in  1858.  Ripon  claims  to  be 
the  birthplace  of  the  Republican  party,  and  one 
of  the  historic  buildings  is  pointed  out  as  the 
place  where  the  first  meetings  were  held  and 
where  the  party  received  its  name.  The  chief 
industrial  wealth  of  the  city  is  connected  with 
the  products  of  the  rich  farms  of  the  valley. 
Grain,  fruit  and  vegetables  are  abundant,  and 
the  dairy  products  are  of  considerable  value. 
The'  chief  manufacturing  establishments  are 
knitting  works,  in  which  there  are  200  em- 
ployees; glove  factory,  50  employees;  carriage 
works,  50;  machine  shops,  20;  and  pickling 
works,  creameries,  box  and  crate  factories,  and 
flour  and  feed  mills.  There  are  10  chtirches,  and 
a  number  of  fine  business  blocks.    The  educa- 
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tional  institutions  are  Ripon  College,  organized 
in  1851,  a  high  school,  graded  elementary  schools, 
and  a  free  public  library.  The  two  banks  have 
a  combined  capital  of  $175,000.  The  govern- 
xnent  is  vested  in  a  mayor  and  a  council  of  eight 
members,  who  hold  office  two  years,  four  of 
■whom  are  elected  each  year.  Ripon  is  a  favorite 
summer  resort  on  account  of  its  climate,  beau- 
tiful scenery,  and  the  attractive  drives  to  nearby 
points  of  interest.  Pop.  (1900)  3,818;  (1910) 
4,090.  The  population  doing  business  in  Ripon 
is  about. 7,000.  c.  H.  Ellsworth, 

Editor  ^The  Ripon  Commonwealth.^ 
Sipon  College,  located  at  Ripon,  Wis.,  or- 
sanized  in  1853.    Though  the  Congregationalists 
have  contributed  largely  to  its  support  and  pros- 
perity, it  is  not  under  denominational  control. 
Its  organization  includes  a  collegiate  department, 
a  preparatory  department,  and  departments  of 
music  and  of  art ;  normal  courses  are  also  given. 
In  19CI  the  group  system  of  elective  studies  was 
—dopted  and  a  new  professorship_  in  history  and 
•economics  established;  the  collegiate  courses  are 
arranged    in    three     general     groups,    classical, 
.literary  and  scientific,  but  only  the  one  degree  of 
A.B.  is  conferred.    Women  are  admitted  to  all 
■departments.    The   campus    includes    10   acres; 
the  grotinds  and  buildings  in  1910  were  valued 
at   $196,300:    the    library   contained    19,000  vol- 
times.  a;id  the  annual  income  was  $62,000.    The 
students  for  the  year   1910  numbered  258,  and 
ihe  faculty  26. 

Kipple-mark,  a  furrowed  or  wavy  surface 
often  caused  on  sand  by  the  motion  of  water 
or  the  action  of  wind,  or  by  their  combined 
agency.  Such  marks  are  seen  on  sandstone  of 
all  ages,  where  they  are  considered  to  have  been 
produced  by  the  ripple  of  the  tide  on  what  was 
«nce  the  sandy  shore  of  an  ancient  sea.  Beach 
Tipple  may  generally  be  distinguished  from  rip- 
ples due  to  currents  by  the  frequent  changes 
-which  occur  in  its  direction. 

Rise  of  tiie  Dutch  Repablic,  The,  a  his- 
torical work  by  John  Lothrop  Motley,  first  pub- 
lished in  1856.  It  proved  an  immediate  pop- 
ular success;  and  was  followed  by  a  French 
:translation  (supervised  with  an  introduction  by 
<juizot)  in  1859,  and  soon  after  by  Dutch,  Ger- 
man,  and   Russian   translations. 

Rishis,  ri'shls  or  r'shls,  sages  of  the  Hindu 
-mythology,  sprung  from  the  niind  of  Brahma, 
and  attendants  in  alternate  months  on  the  sun. 
Seven  of  them  are  enumerated.  The  Rishis 
were  also  inspired  sages,  of  whom  the  Vishnu 
Purana  enumerates  three  kinds  —  royal  rishis, 
or  princes,  who  have  adopted  a  life  of  devotion; 
■divine  rishis,  who  are  both  sages  and  demi- 
gods; and  Brahman  rishis,  or  sons  of  Brahma. 
Rishi  afterward  came  to  be  applied  to  all  per- 
sonages distinguished  for  piety  and  wisdom. 

Risley,  riz'lT,  Richard  Voorhees,  American 
novelist:  b.  New  York  8  Nov.  1874;  d.  there 
30  March  1904.  He  was  educated  in  mili- 
tary and  other  schools  and  spent  several  years 
■in  foreign  travel.  He  has  published:  'The  Sen- 
timental Vikings'  (1897) ;  <  Men's  Tragedies' 
<i899);  'The  Sledge>    (1900);  *The  Anvil.' 

Sistori, res-to're,  Adelaide,  Italian  actress: 
"b.  Cividale,  Italy,  29  Jan.  1822;  d.  Rome,  9 
Oct.  1906.  She  appeared  on  the  stage  as  a 
child,   and   her   early   parts  were   in   Soldoni"s 


comedies.  After  her  marriage  in  1846  to  the 
Marchese  Giuliano  del  Grillo  she  retired  frotn 
the  stage  for  a  time,  but  after  her  return  she  de- 
voted herself  thenceforth  to  tragic  roles.  In 
1855  she  appeared  in  Paris  in  Silvio  Pellico's 
tragedy  of  'Francesca  da  Rimini'  and  achieved 
a  great  success.  Her  engagement  there  was  fol- 
lowed by  a  tour  of  Europe  and  from  that  time 
she  was  frequently  seen  in  the  large  cities  of  the 
Continent  and  Great  Britain.  She  made  her  first 
appearance  in  America  at  the  Lyric  Theatre.  New 
York,  20  Sept.  1866,  and  her  tour  of  the  United 
States  lasted  for  eight  months.  In  1869  she 
played  in  South  American  cities  and  in  1874 
made  a' journey  round  the  world.  She  made  her 
fourth  and  last  visit  to  the  United  Stetes  in  1884 
and  during  that  tour  which  ended  in  May  of 
the  following  year  appeared  as  Lady  Macbeth 
in  company  with  Edwin  Booth.  After  1885  she 
did  not  appear  on  the  stage.  Her  greatest  parts 
were  Mary  Stuart,  Myrrha,  Medea,  Phsdra, 
Lady  Macbeth  and  Queen  Elizabeth. 

Ritchie,  richf,  Anna  Cora  Ogden  Mowatt, 
American  actress  and  author:  b.  Bordeaux  1819; 
d.  Henley-on-Thames,  near  London,  England,  28 
July  1870.  She  was  successful  as  a  playwright 
and  dramatic  reader,  and  in  1845-54  appeared 
with  much  favor  on  the  stage  in  both  the 
United  States  and  England,  where  she  was  seen 
with  E.  L  Davenport  (q.v.).  Some  of  her 
books  were  published  under  the  pseudonyms  of 
"Isabel,*  and  "Helen  Berkley.*  They  include: 
<The  Fortune-Hunter'  (.1842);  <The-Mute 
Singer,'  "Fashion,'  a  comedy  (1847),  which  was 
very  popular;  'Evelyn'  (1845);  'The  Auto- 
biography of  an  Actress'  (1854),  the  best-known 
and  most  popular  of  her  productions;  'Mimic 
Life'  (185s);  'Fairy  Fingers'  (1865);  'The 
Clergyman's  Wife'   (1867). 

Ritchie,  Anne  Isabella  Thackeray,  English 
author:  b.  London  1837.  She  is  the  eldest 
daughter  of  William  Makepeace  Thackeray  (q  v. ) 
and  was  educated  at  Paris  and  Kensingtos  and 
in  1877  was  married  to  Richmond  Ritchie.  Her 
first  literary  work  was  published  in  the  'Com- 
hill  Magazine'  while  her  father  edited  that 
periodical.  In  1863  she  published  'The  Story 
of  Elizabeth'  which  met  with  success.  Since  that 
time  she  has  published  fiction,  biography  and 
literary  reminiscences,  among  which  may  be 
named:  'The  Village  on  the  Cliff'  (1865): 
'To  Esther,  and  Other  Sketches'  (18651);  'Old 
Kensington'  (1873);  'Toilers  and  Spinners' 
(1873);  'Bluebeard's  Keys'  (1874);  'M'ss 
Angel'  (1875);  *Anne  Evans'  (1880);  'Ma- 
dame de  Sevign^'  (1881)  ;  'A  Book  of  Sibyls' 
(1883);  'Mrs.  Dymond'  (1885);  'Records  of 
Tennyson,  Ruskin  and  Browning'  (1892).  The 
biographical  edition  of  Thackeray's  works  was 
edited  by  her,  and  her  prefaces  and  notes  con- 
tain a  partial  substitute  for  an  authoritative  biog- 
raphy against  which  Thackeray  left  a  prohibi- 
tion. Her  'Chapters  from  Some  Unwritten 
Memoirs'  (1895)  is  a  work  of  autobiographical 
character. 

Rite,  in  religious  use,  any  external  sign  or 
action  employed  as  an  expression  of  reverence  or 
devotion,  or  as  a  means  of  exciting  internal  re- 
ligious sentiments.  The  ancient  religion  of 
Judaism  abounded  in  rites  and  ceremonies,  and 
the  sect  or  school  of  the  Pharisees  appears  to 
have  laid  more  stress  on  compliance  with  thes« 
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observances  than  on  the  weighty  injunctions  of 
the  law.  Jesus  Christ  repeatedly  expressed  con- 
tempt for  the  scruples  of  the  Pharisees,  and 
many  of  those  who  aim  to  walk  strictly  in  his 
footprints  repudiate  everything  like  ceremonial- 
ism in  divine  worship.  But  the  vast  numerical 
majority  of  Christians  demand  a  more  or  less 
stately  and  impressive  ceremonial.  Rite  is  used 
also  to  express  the  sum  of  the  ceremonial 
employed  in  the  administration  of  the  sacra- 
ments, as,  die  "rite"  of  baptism,  the  "rite"  of 
confirmation,  "the  last  rites'* ;  again,  the  entire 
liturgical  ceremonial  of  a  particular  branch  of 
the  church  is  spoken  of  as  a  "rite,"  for  example, 
Latin  rite,  Greek  rite,  Syrian  rite,  etc. 

Rites,  Congregation  of,  a  commission  or 
standing  committee  of  cardinals  of  the  Roman 
Catholic  Church,  instituted  in  the  i6th  century  by 
Sixtus  V.  Its  function  is  to  exercise  supervision 
throughout  the  entire  church  over  all  ecclesias- 
tical rites  and  ceremonies,  in  particular  those  be- 
longing to  the  Mass,  with  a  view  to  prevent  the 
introduction  of  novelties  without  express  ap- 
proval, and  to  maintain  unaltered  the  usages 
sanctioned  by  the  tradition  of  the  Fathers  and  the 
prescriptions  of  the  rubrics.  It  is  the  Congrega- 
tion of  Rites  that  takes  cognizance  of  all  matters 
concerned  with  the  beatification  and  canonization 
of  deceased  servants  of  God. 

RitschI,  ritsh'l,  Albrecht,  German  theolo- 
gian: b.  Berlin  25  March  1822;  d.  Gottingen  20 
Klarch  1889.  He  studied  in  the  universities  of 
Bonn,  HaUe,  Heidelberg,  and  Tiibingen,  qualified 
at  Bonn  as  a  lecturer  in  1846,  became  extraor- 
dinary professor  of  theology  there  in  1852,  and 
ordinary  professor  in  18.S9.  In  1864  he  ac- 
cepted a  call  to  the  corresponding  chair  at  Got- 
tingen. From  1874  he  was  a  consistorial*  coun- 
cillor. In  his  early  thesis,  <Das  Evangelium 
Marcions  imd  das  kanonische  Evangelium  des 
Lukas*  (1846),  he  adopted  the  position  of  his 
master,  P.  C.  Baur,  but  in  the  first  edition 
(1850)  of  his  'Entstehung  der  altkatholischen 
Kirche'  ('Origin  of  the  Early  Catholic 
Church*)  he  showed  signs  of  divergence,  and 
the  publication  of  the  second  edition  of  the  lat- 
ter work  in  1857  marked  his  complete  severance 
from  the  Tiibingen  school.  His  chief  subse- 
quent works  are:  <De  Ira  Dei'  (1859);  'Die 
christliche  Lehre  von  der  Rechtfertigungundder 
Versohnung'  ('The  Christian  Doctrine  of  Justi- 
fication and  the  Atonement,'  3  vols.  1870-74; 
3d  ed.  1888-9),  his  chief  work;  'Schleiermachers 
Reden  iiber  die  Religion  und  ihre  Nachwirk- 
ungen  auf  die  evangelische  Kirche  Deutsch- 
lands*  (1874);  'Die  christliche  VoUommen- 
heit'  ('Christian  Perfection,*  1874);  'Unterricht 
in  der  christlichen  Religion'  (1875;  5th  ed., 
1895),  a  succinct  statement  of  his  theological 
position;  'Geschichte  des  Pietismus'  (1880-6); 
"Theologie  und  Metaphysik'  (i88l);  'Drei 
akademische  Reden'  (1887);  'Fides  Implicita' 
(1890):  and  '(jesammelte  Auf«atze'  ('Col- 
lected Essays,'  1893  and  1896).  RitschI  founded 
a  school  of  theology  still  of  much  importance 
both  in  (^rmany  and  in  other  countries. 
Starting  from  a  subjective  theory  of  cognition, 
based  upon  the  philosophy  of  Kant  as  developed 
in  Lotze,  he  sought  to  eliminate  tlie  whole  meta- 
physical element  from  religion.  _  He  was  thus  led 
to  reject  such  doctrines  as  original  sin,  the  Trin- 
ity, the  incarnation,  whether  historic  or  mys- 


tical, and  the  whole  of  natural  theology,  as  of  nc 
religious  value,  and  he  denied  the  preexistence 
and  miraculous  birth  of  Jesus.  He  laid  stress 
upon  the  historical  character  of  Christianity,  but 
held  free  views  of  inspiration,  and  admitted  the 
most  advanced  criticism.  His  view  of  the  atone- 
ment was  essentially  the  same  as  the  "moral  in- 
fluence* theory  of  liberal  theologians.  See  the 
'Life'  by  his  son  Otto  (1892-6);  Pfleiderer, 
'The  Development  of  Theology  in  Germany  since 
Kant'  (1890;  German  ed.,  enlarged,  1891)  ; 
'Die  Ritschlsche  Theologie  kritisch  beleuchtet* 
(1891);  and  Schon,  'Les  Origines  historiques 
de  la  Theologie  de  RitschI'  (1893). 

RitschI,  Priedrich  Wilhelm,  German  class- 
ical scholar :  b.  Thuringia  6  April  1806 ;  d.  Leip- 
sic  9  Nov.  1876.  He  was  educated  at  Leipsic 
and  Halle,  where  he  devoted  himself  to  classical 
studies,  and  in  1832  was  appointed  extraordinary- 
professor  at  Halle.  He  subsequently  held  pro- 
fessorships at  Breslau  .and  Bonn,  and  in  1865  ac- 
cepted a  call  to  Leipsic,  where  he  remained  until 
his  death.  His  chief  work  is  a  critical  edition  o£ 
Plautus'  Comedies  (1848-54,  incomplete;  en- 
tirely remodeled  edition,  1881-94).  His  other 
works  include  'Parerga  Plautina  et  Terentiana* 
(1845);  'Priscse  Latinitatis  Monumenta  E.'vi- 
graphica*  (1864);  'Opuscula  Philologica.' 

Rifson,  Joseph,  English  antiquarian:  b. 
Stockton-on-Tees,  England,  2  Oct.  1752  ;d.  Lon- 
don 23  Sept.  1803.  He  studied  law,  became  con- 
veyancer .in  London  and  deputy  high  bailiff  to  the 
duchy  of  Lancaster.  For  many  years  he  devoted 
his  time  to  antiquarian  researches  and  the  editing; 
of  rare  books,  and  he  assisted  Sir  Walter  Scott 
in  preparing  his  work  on  the  Border  Minstrelsy. 
His  works  include:  'Observations  on  War- 
ton's  History  of  English  Poetry'  (1782);  'An- 
cient Songs  from  the  Time  of  King  Henry  II. 
to  the  Revolution'  (1790) ;  'Ancient  English 
Metrical  Romances'  (1802);  etc  Consult; 
'Letters  of  Joseph  Ritson,.  with  a  Memoir  by 
Sir  Harris  Nicolas'  (1833). 

Rittenhouse,  rit'n-hows,  Benjamin,  Ameri- 
can surveyor :  b.  Norriton  Township,  now  Mont- 
gomery County,  Pa.,  about  1740;  d.  Philadelphia 
31  Aug.  1825.  From  1776  to  1778  he  was  super- 
intendent of  a  gun  factory,  maintained  by  the 
State  of  Pennsylvania.  He  sat  in  the  Assembly 
of  Pennsylvania  from  1784  to  1788  and  was  ap- 
pointed commissioner  to  survey  the  Schuylkill 
River  in  1789.  In  1792  he  became  associate 
judge  of  the  court  of  common  pleas  of  Mont- 
gomery County.  His  surveyor's  chain  made  by 
order  of  Congress  in  1796  has  been  the  standard 
of  the  United  States  land  office  ever  since.  He 
was  a  brother  of  David  Rittenhouse  (q.v.). 

Rittenhouse,  David,  American  astronomer 
and  mathematician :  b.  Germantown,  Pa.,  2 
April  1732;  d.  Philadelphia  26  June  1796.  His 
great-grandfather,  Willem  Rittinghuysen,  a 
Mennonite,  emigrated  from  Arnheim,  in  Hol- 
land, in  1688,  and  set  up,  on  the  banks  of  the 
Wissahickon  Creek,  the  first  paper  mill  in 
America.  His  mother,  Elizabeth  Williams,  was 
from  a  Welsh  Quaker  family.  When  David 
was  a  small  boy,  the  family  moved  to  a  farm  in 
Montgomery  County,  and  he  lived  the  usual 
life  of  a  country  lad.  From  an  uncle  he  in- 
herited, when  about  12,  some  books  on  calcula- 
tion and  geometry,  and  henceforth  his  life  was 
determined.     Mathematics  and  computation  he- 
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came  the  passion  of  the  boy  and  the  absorbing 
interest  of  the  man.  To  these  should  be  added 
a  great  facihty  in  mechanical  invention  and  ex- 
ecution. In  his  'teens  he  began  to  make  clocks 
of  wood  and  metal,  and  his  father  set  him  up 
in  the  business  of  maker  of  mathematical  in- 
struments and  clocks.  He  is  said  to  have  inde- 
pendently discovered  the  method  of  fluxions  or 
the  calculus  when  but  19,  and  to  have  foreseen 
its  vast  utility,  before  he  heard  of  the  claims  of 
Leibnitz  and  Newton.  A  friend.  Rev.  Thomas 
Barton,  furnished  him  with  linguistic  and  sci- 
entific works  and  his  intense  assiduity  made  him 
a  scholar. 

_  In  1763  his  fame  as  an  accurate  worker  in 
science  gave  him  his  first  public  employment 
He  \vas  appointed  to  lay  out  on  the  ground  the 
12-mile  radius  around  Newcastle,  which  forms 
the  boundary  between  Pennsylvania  and  Dela- 
ware. This  he  did  most  accurately  with  instru- 
ments of  his  own  construction,  and  Mason  and 
Dixon  accepted  his  results  as  final.  In  1769  he 
located  the  point  where  the  41st  parallel  of  lati- 
tude, the  boundary  between  Pennsylvania  and 
New  York,  strikes  the  Delaware  River.  His 
scientific  activities  were  incessant.  In  1769  oc- 
curred the  transit  of  Venus,  then  supposed  to  be 
the  most  reliable  means  of  determining  the  dis- 
tance to  the  sun.  Rittenhouse  had  read  a  paper 
before  the  American  Philosophical  Society,  with 
computations  of  the  time  of  ingress  and  egress, 
and  the  Pennsylvania  legislature  had  appropri- 
ated £200  toward  the  observations.  He  built  an 
observatory  near  his  home  in  Norriton,  and,  in 
company  with  a  committee  appointed  by  the  So- 
ciety, made  the  most  exquisite  preparations  for 
the  occasion.  Everything  came  ofT  beautifully, 
and  after  it  was  over  he  fainted.  His  results 
were  the  best  obtained  in  the  world,  and  the 
computed  parallax  of  the  sun  the  most  accurate 
then  knowni 

He  invented  the  plan  of  placing  spider  lines 
in  the  focus  of  his  telescope,  an  arrangement 
that  has  done  more  to  make  accurate  measure- 
ments possible  than  almost  anything  else  of  the 
kind.  In  1770  he  completed  his  famous  orrery 
based  on  computations  of  his  own.  This  showed 
the  movements  of  the  planets  and  moons  in 
elliptic  orbits  around  their  primaries,  the  phe- 
nomena of  eclipses,  and  the  relative  places  of 
the  members  of  the  solar  system  over  a  time  of 
5.000  years  preceding  or  following.  For  this  he 
received  £300  from  Princeton  University,  and  a 
like  sum  from  the  legislature  of  Pennsylvania  as 
a  testimonial  to  his  genius  for  a  second  orrery 
for  the  University  of  Pennsylvania.  The  first 
one  was  injured  by  the  British  troops  in  the 
Revolutionary  War. 

Then  followed  computations  of  the  orbits  of 
comets,  surveys  of  the  land  between  the  Dela- 
ware and  Susquehanna  for  canal  purposes,  cal- 
culations for  almanacs,  surveys  for  a  series  of 
dams  to  make  the  Schuylkill  River  navigable, 
and  various  papers  on  astronomy  for  the  Philo- 
sophical Society.  His  fame  extended  to  Europe 
and  many  honors  came  to  him,  while  he  was 
looked  upon  with  profoimd  respect  and  pride 
by  his  countrymen  who  could  appreciate  his 
work.  He  was  most  modest  and  simple  in  his 
tastes,  and  if  his  life  could  have  been  spent  in 
the  pursuit  of  science,  it  was  fondly  believed 
that  the  American  Newton  had  been  found. 
But  he  conceived  that  his  country  called   for 


service  in  another  field.  He  was  engineer  and 
finally  president  of  the  Committee  of  Safety  of 
his  state  during  the  Revolutionary  War,  and 
plunged  into  military  problems  with  all  his 
energy.  In  1776  he  was  made  a  member  of  the 
Assembly  of  Pennsylvania,  the  earliest  under 
the  reorganized  Revolutionary  movement,  and 
was  active  in  the  creation  of  the  new  constitu- 
tion, the  first  for  the  State  of  Pennsylvania.  No 
one  took  a  more  prominent  part  than  he.  In 
1777  and  for  12  successive  years,  he  was  elected 
state  treasurer.  He  was  also  trustee  of  the  Loan 
Office.  Throughout  the  war  his  time  was  taken 
up  with  administrative  duties  which  he  disliked, 
but  faithfully  performed. 

After  the  war,  about  five  years  were  ex- 
pended in  determining  the  boundaries  of  Penn- 
sylvania. The  five  degrees  along  Mason  f.nd 
Dixon's  line  were  ascertained  by  observaiiLns 
on  Jupiter's  satellites  at  each  end  with  instru- 
ments made  by  himself.  He  was  also  engaged 
in  running  the  western  and  northern  boundiirits 
of  his  State,  and  at  the  appointment  of  Crn- 
gress,  in  1787,  the  line  between  New  York  and 
Massachusetts.  From  1779  to  1782  he  was  pro- 
fessor of  astronomy  in  the  University  of  Penn- 
sylvania and  afterward  trustee  and  vice-provost 
of  that  institutiort  \n  1792  he  was  made  direc- 
tor of  the  United  States  mint  by  President 
Washington.  After  three  years  of  service,  he 
resigned  and  returned  to  scientific  work.  He  suc- 
ceeded Franklin  as  president  of  the  American 
'Philosophical  Society  in  1790.  Degrees  were 
conferred  upon  him  by  the  University  of  Penn- 
sylvania, by  Princeton  and  by  William  and 
Mary,  and  the  Royal  Society  of  London  made 
him  an  honorary  member.  *We  have  supposed,* 
said  Thomas  Jefferson,  "Rittenhouse  second  to 
no  astronomer  living;  that  in  genius  be  must  be 
the  first  because  he  is  self-taught." 

He  was  an  ardent  Republican.  He  allied 
himself  with  the  strong  Revolutionary  party  and 
with  the  anti-Federalists  after  the  war.  He  was 
president  of  a  society  organized  to  sympathize 
with  the  French  Revolution  and  was  a  loyal 
member  of  the  party  which  later  under  Jefferson 
introduced  the  extreme  democracy  of  the  reac- 
tionary period  which  followed  Federalism. 
Whether  he  was  in  fault  or  not  in  his  political 
affiliations  will  be  differently  judged,  but  pos- 
terity can  unite  in  admiration  for  the  self- 
educated  scientist  of  the  highest  type  and  for 
the  lovable,  honorable,  sincere  gentleman. 

His  publications,  about  20  in  number,  ap- 
peared in  the  Transactions  of  the  American 
Philosophical  Society.  The  most  popular  was 
an  Oration  on  Astronomy.  An  interesting 
*Eulogium'  was  delivered  after  his  death  by  Dr. 
Benjamin  Rush.  His  life  was  written  by  his 
nephew,  William  Barton,  in  1813,  and  by  James 
Renwick  in  Sparks'  American  Biography.  A 
discriminating  account  of  him,  by  S.  W.  Penny- 
packer,  was  issued  in  1882. 

Isaac  Sharpless, 
President  Haverford  College. 

^tter,  rjt'ter,  Frederic  Louis,  American 
musician  and  composer:  b.  Strasburg,  Alsace, 
22  June  1834;  d.  Antwerp,  Belgium,  6  July  1891. 
He  studied  music  at  Paris  with  Georges  Kastner, 
taught  at  the  seminary  at  Fenestrange,  Lorraine, 
and  in  1856  came  to  America  and  settled  at 
Cincinnati.    Here     he     organized     the     Cecilia 
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<choral)  and  Philharmonic  (orchestral)  so- 
tieties.  Removing  to  New  York  in  i86i  he  be- 
came the  conductor  of  the  Sacred  Harmonic 
and  the  Arion  Choral  Societies.  The  first  musi- 
•cal  festival  of  note  held  in  New  York  was  given 
under  his  direction  in  1867.  That  year  he  as- 
sumed the  duties  of  the  professorship  of  music 
at  Vassar  College,  which  position  he  held  until 
his  death.  He  was  a  prolific  composer  of  vocal 
music  such  as  solos  and  choruses,  among  which 
were  musical  settings  for  several  Psalms,  _<0 
Salutaris,>  an  <Ave  Maria,'  a  group  of  Persian 
songs,  and  more  than  100  German  lieder. 
He  also  wrote  works  for  orchestra  and  piano- 
forte and  was  the  author  of  *  A  History  of  Music 
in  the  Form  of  Lectures'  (1870-4);  *  Music  in 
England*  (1883);  <Music  in  America'  (1883); 
<Manual  of  Musical  History'  (1886) ;  and 
<Musical  Dictation'    (1888). 

Ritter,  Heinrich,  hin'riH  rit'tlr,  German 
philosopher:  b.  Zerbst  in  Anhalt,  21  Nov.  1791; 
■d;  Gottingen  3. Feb.  1869.  He  studied  at  Halle, 
Gottingen  and  Berlin  from  1811  to  1815,  and  in 
the  last  named  year  the  calling  out  of  the  volun- 
teers led  him  to  France.  On  his  return  he  de- 
voted himself  exclusively  to  philosophy,  es- 
pecially in  the  department  of  history,  in  which 
he  adopted  the  method  and  critical  views  of 
Schleiermacher.  He  qualified  himself  at  Berlin 
as  a  university  teacher,  and  from  1824  held  an 
extraordinary  professorship  in  that  city  until  he 
accepted  a  call  to  Kiel  in  1833,  whence  in  1837 
he  removed  to  Gottingen,  where  he  continued  to 
occupy  the  university  chair  of  philosophy  till 
his  death.  Hitter's  best  works  belong  to  the 
history  of  philosophy,  his  first  in  this  department 
heing  an  investigation  into  the  doctrines  of 
Empedocles  in  Wolf's  'Literarische  Analekten' 
(1820).  His  'History  of  Ionian  Philosophy' 
<i82i)  ;  'Historj'  of  the  Pythagorean  Philosophy' 
(1826),  and  'Notes  on  the  Philosophy  of  the 
Megarean  School'  in  the  Rheinisches  Museum, 
are  models  of  historical  investigation  on  the  prin- 
ciples of  Schleiermacher.  His  historical  master- 
piece is  the  'History  of  Philosophy'  (1829-53), 
which  deals  with  general  history  up  to  the  time 
•of  Kant.  It  was  supplemented  by  a  'Review  of 
the  History  of  German  Philosophy  from  the 
Time  of  Kant'   (1853)- 

Ritter,  Karl,  German  geographer:  b. 
•Quedlinburg,  Prussian  Saxony,  7  Aug.  1779;  d. 
Berlin  29  Sept.  1859.  He  was  educated  at  Halle, 
resided  for  a  considerable  time  at  Gottingen,  in 
order  to  avail  himself  of  its  library,  in  1819^ 
succeeded  Schlosser  as  professor  of  history  at 
the  Frankfort  Gymnasium,  and  in  1820  became 
professor  extraordinary  of  geography  at  the  Uni- 
versity of  Berlin,  an  office  which  he  held  with 
distinguished  reputation  for  nearly  40  years. 
With  Ritter  may  be  said  to  have  commenced  a 
new  epoch  in  geographical  science;  and  a  new 
department,  that  of  comparative  geography, 
claims  him  as  its  founder.  His  great  work  is 
'Die  Erdkunde  im  Verhaltnisse  zur  Natur  und 
Geschichte  des  Menschen'  ('Geography  in  its 
Relations  to  Man's  Nature  and  History'),  the 
first  two  volumes  of  which  appeared  at  Berlin 
in  1817-8,  although  it  was  afterward  continued 
on  a  more  extended  plan,  yet  it  was  left  incom- 
,plete,  covering  only_  Africa  and  Asia.  It  con- 
stitutes, so  far  as  it 'extends,  19  vols.  (1822-59), 
a  vast   repertory   of  valuable  information  rel- 


ative to  physical  and  general  geography.  Among 
other  productions  of  Ritter  may  be  mentioned 
'Europa,  ein  geographisch-historisch-statistisches 
Gemalde'  ('Europe  Delineated  Geographically, 
Historically,  and  Statistically,'  1807),  and  'Die 
Stupas,  Oder  die  architektonischen  Denkmaler  an 
der  indobaktrischen  Konigstrasse  und  die 
Kolosse  von  Bamyan'  ('The  Stupas,  or  Archi- 
tectural Monuments  on  the  Indo-Bactrian  High- 
way and  the  Colossi  of  Bamyan,'  1838). 

Ritual,  in  ecclesiastical  usage,  a  manual 
containing  the  forms  to  be  used  by  the  priest 
in  administering  the  sacraments,  namely  the 
communion  (when  given  outside  of  the  Mass), 
baptism,  absolution,  marriage  and  extreme 
unction;  also  in  such  rites  as  the  churching  of 
women,  burial  of  the  dead,  blessing  articles  for 
religious  uses,  as  water,  candles,  etc.  The  Ro-' 
man  Ritual  now  in  universal  use  in  the  Latin 
Church  was  drawn  up  by  order  of  Paul  V.,  who, 
1614,  'counseled*  all  prelates  to  conform  to  its 
prescriptions  exactly;  but  though  the  pope  only 
counseled  {hortamur  is  the  word  he  employs  in 
the  bull  Apostolica  Sedi,  a  decree  of  the  Congre- 
gation of  Rites  (1850)  declares  that  the  forms 
of  the  Rituale  Romanum  "affect  the  universal 
church."  Before  the  issuance  of  the  bull  of  Paul 
V.  there  were  various  ritual  manuals  authorita- 
tive in  different  countries  or  different  episcopal 
jurisdictions.  In  the  Eastern  churches  generally, 
as  in  the  Greek  Schismatical  Church,  the  Ritual 
forms  part  of  the  general  service  book,  the 
Euchologion,  which  corresponds  to  the  Missal, 
the  Pontifical  and  the  Ritual  of  the  Latin 
Church.  The  ritual  of  the  Anglican  Church  is 
contained  in  the  Prayer  Book  under  the  heads 
"Ministration  of  Baptism,"  "Order  of  Confirma- 
tion," etc. 

Ritual  of  the  Dead,  one  of  the  service 
books  of  the  Roman  Catholic  Church  in  which 
are  contained  the  prayers  and  the  order  of  cere- 
monial used  by  that  church  in  the  administra- 
tion of  the  sacrament  and  in  certain  other  offices. 
The  ritual  occupies  much  the  same  position  to 
the  priest  as  the  PontiAcale  does  to  the  bishop. 
These  directions  are  contained,  in  the  case  of 
the  Anglican  Church,  in  the  Book  of  Common 
Prayer;  in  the  Greek  and  some  of  the  other 
Eastern  churches  the  ritual  is  a  part  of  the 
general  collection.  The  Roman  Catholic  ritual 
now  in  use  was  made  under  the  direction  of 
the  Council  of  Trent  (Dec.  1545  to  Dec.  1563), 
the  need  being  felt  for  a  unified  ritual,  to  replace 
the  various  versions  then  in  use.  In  1614  Paul 
V.  published  an  authoritative  edition.  This  was 
oft.en  reprinted,  and  was  revised  and  reissued  by 
Benedict  XIV.     See  Book  of  the  Dead. 

Ritual  Law,  that  portion  of  the  law  of 
Moses  which  prescribes  the  ceremonies  of  pub- 
lic religious  worship,  the  manner  of  making 
trespass  offerings,  the  procedure  for  the  dis- 
covery of  leprosy,  for  the  purification  of  women 
after  childbirth,  the  discrimination  of  things 
clean  and  unclean,  etc.  The  ritual  laws  of  the 
Hebrews  are  contained  mostly  in  the  books 
Exodus,  Leviticus,  Numbers  and  Deuteronomy. 

Ritualism,  a  term  designating  the  practices 
of  a  party  in  the  Church  of  England  and  the 
Episcopalian  Church  in  the  United  States  and 
elsewhere,  in  surrounding  the  public  worship 
with  a  variety  of  rites  and  ceremonies,  and  in 
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resuscitating  certain  features  and  usages  of  the 
Catiiolic  Cliurch  in  pre-Reformation  times,  such 
as  the  use  of  ornate  eucharistic  vestments,  use 
of  the  sign  of  the  cross,  belief  in  the  "Real 
Presence,"  prayers  for  the  dead,  treating  the 
communion  service  as  a  real  sacrifice,  auricular 
confession,  and  many  other  beliefs  and  prac- 
tices usually  esteemed  by  Protestants  as  the 
insignia  of  'Romanism.*  By  many,  ritualism  is 
held  to  be  only  another  name  for  Puseyism  and 
Tractarianism ;  but  Dr.  Pusey,  at  least,  the  re- 
puted father  of  Puseyism,  never  adopted  any 
of  the  practices  of  ritualism.  The  Ritualists 
defend  their  position  against  the  charge  tliat  it 
is  nothing  but  a  revival  of  "Romanism"  in  the 
Protestant  Church  and  that  it  is  flagrantly  in- 
consistent with  the  simplicity  of  Christian  wor- 
ship as  portrayed  in  the  books  of  the  New 
Testament,  by  saving  —  what  is  undoubtedly 
true — ^.that  not  all  authoritative  regulation  of 
ritual  is  laid  down  in  the  New  Testament,  and 
that  wiiat  is  obligatory  in  ritual  is  to  be  learned 
from  apostolic  tradition.  They  allege,  in  e.x- 
planation  of  the  simplicity  of  primitive  Chris- 
tian worship,  the  secrecy  and  restraint  to  which 
the  church  was  subjected  through  the  ages  of 
the  persecution.  All  through  that  time  the 
apostolic  tradition  was  preserved  by  the  church : 
on  the  accession  of  Constantine  the  ritual  of  the 
church  assumed  its  natural  beauty  and  propor- 
tions. And  they  cite  the  Anglican  Book  of 
Common  Prayer  in  its  original  form  as  promul- 
gated in  the  second  year  of  Edward  VI.  (1549) 
as  authorizing  most  of  the  practices  now  con- 
demned by  Protestants  as  ritualistic  and  "Rom- 
ish.* Their  contention  that  the  Episcopalian 
Church  of  England,  with  its  daughter  churches, 
is  historically  committed  to  the  practices  for 
which  the  Ritualists  are  censured,  need  not  be 
considered  here:  it  will  suffice  briefly  to  state 
some  of  the  peculiar  rites  and  usages  which  dis- 
tinguish the  Ritualists  from  the  mass  of  Prot- 
estants whether  in  the  Episcopalian  or  other 
churches.  The  Ritualists  hold  that  the  "altar* 
is  a  necessary  part  of  Christian  worship:  the 
Book  of  Common  Prayer,  in  the  "order  for  the 
administration  of  the  Lord's  Supper,"  carefully 
avoids  the  word  "altar*  and  says  always  "table.* 
The  Ritualists  revived  the  practice  of  auricular 
confession  and  set  up  in  their  churches  con- 
fession-boxes as  in  Roman  Catholic  churches. 
They  brought  back  into  use  the  eucharistic  vest- 
ments—  dalmatic,  chasuble,  cope,  etc.  The  Pur- 
itans held  the  cross  an  abommation :  the  Ritu- 
alists set  it  on  top  of  their  churches  and  in  the 
centre  of  the  altar — and  not  only  the  cross  but 
the  crucifix.  They  restored  also  the  use  of 
incense  in  divine  worship;  and  at  the  celebra- 
tion of  "the  Mass"  as  they  do  not  hesitate  to 
call  what  in  the  Prayer  Book  is  "the  Lord's 
Supper"  or  "Holy  Communion,*  they  keep 
candles  burning,  as  in  Roman  Catholic  churches, 
even  though  the  sun  may  be  at  meridian.  And, 
what  is  more  significant  still,  the  Ritualists  pay 
formal  adoration  to  the  "Real  Presence"  of 
Christ's  body  and  blood,  believed  to  underlie 
the  species  of  bread  and  wine. 

Ritualist,  one  who  is  zealous  for  strict 
observance  of  ritual ;  in  particular,  one  who  ad- 
vocates the  use  of  the  rites  of  Catholic  worship 
in  the  Established  Church  of  England  or  in 
the  Episcopal  churches  which  derive  from  the 
Church  of  England.    See  Ritualism. 


Rivarol,  Antoine.  aAtwan  rS-va-rdl, 
French  satirical  and  political  writer:  b.  Bagnols, 
26  June  1753;  d.  Berlin  11  April  1801.  He  was 
one  of  the  celebrated  wits  of  the  i8th  century, 
possessing  distinction,  elegance  and  an  aston- 
ishing facility  in  tlie  expression  of  his  thoughts 
that  early  gave  him  a  position  in  the  salons  and 
and  at  the  court  of  Paris.  His  first  work,  which 
obtained  a  prize  at  the  Academy  of  Berlin,  was 
'Discours  sur  I'Universalite  de  la  Langue  Fran- 
?aise>  (1784).  The  same  year  he  published 
a  translation  of  Dante's  'Inferno.'  Later  ap- 
peared 'Lettres  a  M.  Necker*  and  in  collabora- 
tion with  Champcenetz,  *  Petit  Almanach  des 
grands  Hommes*  (1788),  a  satire  on  the  authors 
of  his  day.  Becoming  an  emigre  in  1792,  he 
lived  at  Brussels,  London,  Hamburg  and  finally 
at  Berlin,  his  works  at  this  period  being  *  Lettres 
au  Due  de  Brunswick' ;  Lettre  k  la  Noblesse 
Fran?aise*  (1792);  *Vie  politique  et  privee  du 
General  La  Fayette*  (1792) ;  also  a  preliminary 
discourse  to  a  French  dictionary  (1797).  In 
182S  was  published  under  his  name  a  dictionary 
of  the  French  language  which  was  not  written 
by  him.  His  collected  works  were  edited  by 
Chenedolle  and  Fayolle  in  i8o8. 

Rivas,  re'vas,  Nicaragua,  a  town  between 
Lake  Nicaragua  and  the  Pacific  Ocean,  slightly 
northwest  of  the  surveyed  route  of  the  Nicara- 
gua Canal,  and  on  the  high  road  to  Granada. 
It  occupies  the  site  of  a  Nicaraos  Indian  vil- 
lage.    Pop.   6,000. 

Rivi-Kin^,  re-va'ktng,  Julie,  American 
concert  pianist:  b.  Cincinnati,  Ohio,  31  Oct. 
1859.  She  is  the  daughter  of  Leon  and  Caroline 
Rive,  the  latter  a  musician  and  her  first  teacher, 
and  was  married  in  1878  to  F.  H.  King.  She 
appeared  first  in  concerts  at  the  age  of  six. 
Later  she  was  a  pupil  of  Liszt  She  has  ap- 
peared in  over  200  concerts  with  Theodore 
Thomas  and  80  with  SeidI,  besides  in  many 
independent  recitals.  She  ranks  among  the 
foremost  solo-pianists  in  America. 

River  Dolphins.    See  Porpoise. 

River  Falls,  Wis.,  city  in  Pierce  County; 
on  the  Kinnickinnick  River,  and  on  the  Chi- 
cago &  Northwestern ;  about  60  miles  in  direct 
line  west  of  Eau  Claire  and  about  six  miles 
from  the  Mississippi  River.  It  was  settled  in 
1850  by  a  colony  from  New  York,  incorporated 
in  1856  and  chartered  as  a  city  in  1885.  It  is  in 
a  productive  agricultural  region,  in  which  wheat 
is  the  principal  crop.  The  chief  manufacturing 
establishments  are  flour  mills,  wagon  works,  and 
starch  factory.  The  trade  is  mostly  in  grain, 
flour,  and  vegetables.  The  pritKipal  public 
buildings  are  the  six  churches  and  the  schools. 
River  Falls  is  the  seat  of  a  State  normal  school, 
and  a  high  school,  and  has  two  graded  schools. 
The  bank  has  a  capital  of  $25,000.  The  govern- 
ment is  vested  in  a  mayor,  elected  biennially,  and 
a  council  of  six  members  elected  annually.  The 
city  owns  and  operates  the  waterworks,  and  the 
electric  light  plant.  Pop.  (1890)  1,783;  (1900) 
4503;  ('910  est.)  5,000. 

River-hog,  one  of  the  African  wild  swine 
of  the  genus  Potamochacrus,  separated  from  the 
typical  pigs  {Sus)  by  the  existence  of  a  homy 
outgrowth  from  a  bony  protuberance  above  the 
canine  in  the  male.  This  has  been  compared  by 
Beddard  to  the  osseous  horn-cores  of  the  extinct 
Dinocerala.    Five  species  are  recognized,  one  in 
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Madagascar,  and  the  others  in  South  and  West 
Africa.  The  best  known  are  the  gray  bosch- 
bark  or  bush-pig  (P.  africanus)  of  Cape  Colony, 
and  the  red  river-hog  (P.  porcus)  of  the  West 
Coast,  remarkable  for  its  vivid  rufous  coloring 
and  long  penciled  ears.  These  pigs  lead  a  half- 
aquatic  life  along  the  marshy  borders  of  slug- 
gish streams  and  in  dense  forests,  but  do  great 
damage  to  the  native  plantations  in  some  parts 
of  the  country,  whence  they  are  constantly  killed 
off.  Consult  'Proceedings*  Zool.  Soc.  London, 
1894.  p.  92. 

River-terrace.     See  Terrace. 

Rivera,  Jfosi  Fructuoso,  h6;sa'  frook-toq- 
o'so  re-va'ra,  Uruguayan  soldier  and  politi- 
cian: b.  Paysandu,  Uruguay,  1790;  d.  Monte- 
video, Uruguay,  13  Jan.  1854.  He  fought  in  the 
numerous  civil  wars,  rose  to  leadership,  and 
when  Uruguay  established  her  independence  be- 
came in  1830  first  president  of  the  republic.  In 
1835  he  was  succeeded  by  Oribe,  and  in  1836 
headed  a  revolt  against  the  president,  which  re- 
sulted in  a  civil  war  of  two  years'  duration. 
Oribe  was  forced  to  resign,  and  in  1838-42 
Rivera  again  served  as  president.  In  the  latter 
year,  Oribe,  aided  by  tfce  Buenos  Ayres  dic- 
tator, Rosas,  invaded  Uruguay,  and  in  1843  be- 
gan the  famous  nine  years  siege  of  Montevideo. 
Rivera  moved  to  meet  him  in  the  field,  but  in 
1845  was  defeated  at  India  Muerta  by  Ur- 
quiza,  an  ally  of  Oribe.  In  1853  Rivera  aided 
Flores  in  deposing  the  recently  elected  presi- 
dent. Giro,  and  later  became  a  member  of  the 
executive  triumvirate. 

Riv'erhead,  N.  Y.,  village,  county-seat  of 
Suffolk  County;  on  the  Peconic  River,  at  the 
head  of  navigation,  and  on  the  Long  Island 
railroad;  67  miles  east  of  New  York.  The 
village  was  first  settled  in  1690,  and  its  growth 
during  the  first  century  was  slow;  in  1729  it 
was  made  the  county-seat.  During  the  War  of 
1812  a  skirmish  between  men  from  some  British 
vessels  and  the  American  militia  took  place  near 
the  village  and  within  the  limits  of  the  town- 
ship. It  has  a  variety  of  industrial  establish- 
ments, including  grist  mills,  a  woolen  mill, 
planing  and  molding  mills,  carriage  works,  soap 
factories,  and  an  organ  manufactory.  It  con- 
tains the  county  court-house,  the  agricultural 
fair  buildings  and  grounds,  and  has  a  high 
school  with  a  school  library.  Pop.  (1890) 
4.010;   (1900)  4,503;  (1910)  4,706. 

Rivers  (Fr.,  riviire;  Span.,  ribera;  It., 
riviera;  Lat.,  riparius,  from  ripa,  bank,  of  or 
belonging  to  a  bank),  bodies  of  water  of  con- 
siderable size  flowing  with  perceptible  currents 
in  definite  channels,  and  usually  without  cessa- 
tion during  the  year.  Some  water  courses  are 
designated  as  rivers  although  their  beds  are  dry 
a  part  of  the  year.  Rivers,  obeying  the  laws  of 
gravity,  their  waters  seek  the  lowest  level  and 
eventually  reach  the  ocean. _  The  regions  having 
rivers  which  do  not  flow  into  the  ocean  either 
directly  or  indirectly  are  parts  of  the  earth's  sur- 
face where  the  evaporation  is  so  great  that 
no  overflow  of  water  results  from  precipitation. 
Usually  the  overflow  of  a  river  discharges  into 
another  river,  and  perhaps  a  second  or  even  a 
third  discharge  is  made  'before  the  waters 
reach  the  sea.  The  Republican  River  of  Ne- 
braska and  Kansas  flows  into  the  Kansas  River 
in  the  State  of  Kansas,  and  the  Kansas  River 


flows  into  tlie  Missouri,  the  Missouri  into  tli« 
Mississippi,  and  the  Mississippi  into  the  Gulf  oi 
Mexico,  which  last  discharges  its  waters  into 
the  Atlantic  Ocean  through  Florida  Strait  and 
Yucatan  Channel. 

Origin. —  Rivers  are  usually  formed  by 
springs  or  the  gradual  melting  of  the  ice  and 
snow  which  perpetually  cover  the  summits  of 
all  the  most  elevated  ranges  of  mountains  upon 
the  globe.  Springs  and  ice  are  themselves  due 
to  the  precipitation  of  water  from  the  atmo- 
sphere in  the  form  of  snow,  rain,  mist,. or  dew. 
These  fill  the  springs,  lakes,  or  other  reservoirs 
from  which  rivers  flow  by  the  natural  gravita- 
tion of  water  to  a  low  level.  The  union  of 
various  springs,  or  of  these  meltings,  forms  riv- 
ulets; these  last  follow  the  declivity  of  the 
ground,  and  commonly  fall  at  different  stages 
into  one  great  channel  called  a  river,  which 
at  last  discharges  its  waters  into  the  sea  or  some 
great  inland  lake.  A  new  made  river  at  first 
usually  flows  over  the  surface  until  it  has  worn 
itself  a  channel ;  or  it  may  follow  some  depres- 
sion or  deformity  in  a  mountainous  region. 
Rivers  are  swollen  during  their  course  by  the 
rain  which  falls  on  the  surface.  In  temperate 
climates  the  source  of  supply  tends  to  ^eater 
efiuality  in  the  volume  of  the  river  than  in  tor- 
rid regions,, where  the  evaporation  is  great.  In 
the  former  the  rains  are  not  only  more  equally 
distributed  in  point  of  time,  but  also  from  a 
more  protracted  source  of  supply;  part  of  the 
rainfall  sinks  into  the  ground  and  forms  springs, 
part  forms  rills  which  flow  directly  into  the 
river,  and  part  feeds  those  rills  with  the  drain- 
age of  the  saturated  ground  long  after  the  rain 
has  ceased.  As  mountainous  regions  abound  in 
springs,  most  rivers  commence  from  a  chain  of 
mountains;  each  side  of  a  chain  also  has  its 
springs,  and  the  rivers  which  originate  on  one 
side  flow  in  the  opposite  direction  to  those 
which  rise  on  the  other.  As  it  is  the  property 
of  water  to  follow  the  most  precipitous  descent 
that  comes  in  its  way,  the  courses  of  streams 
point  out  the  various  declivities  of  the  earth's 
surface,  and  the  line  from  which  large  rivers 
flow  in  contrary  directions  g2"*''^"y  marks  the 
highest  parts  of  the  earth.  This  line  need  not, 
however,  be  of  any  great  height;  in  European 
Russia,  for  instance,  where  the  rivers  are  very 
extensive,  the  line  which  separates  their  sources 
is  very  little  above  the  level  of  the  Baltic  or  of 
the  Black  Sea. 

Changes  in  Form  and  Size. —  As  soon  as  the 
stream  begins  to  flow,  its  channeling  and  the 
deepening  of  its  trough  commences.  If  no  ob- 
structions prevented,  the  water  would  go  on 
enlarging  the  channel,  by  widening  and  deep- 
ening. The  nature  of  the  soil,  the  softness  or 
hardness  of  the  rocks  along  its  course,  the 
amount  of  sediment  it  carries  in  its  waters,  and 
where  this  sediment  is  deposited  all  contribute 
to  change  of  form  and  size.  The  erosive  action 
of  rivers  on  their  beds  is  continualIy_  exercised, 
especially  in  the  early  part  of  their  course; 
where  the  channel  broadens  as  they  approach 
the  sea  it  may  almost  cease.  Remarkable  in- 
stances of  erosive  action  are  almost  everywhere 
to  be  observed;  but  in  no  case  is  such  action 
more  striking  than  in  the  cations  or  river-gorges 
in  the  Colorado  region  of  the  United  States. 
There  the  rivers  have  hollowed  out  for  them- 
selves channels  that  present  almost  perpendic- 
ular  rock  walls  on   either   side   rising  to  the 
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height  of  6,000  feet  for  hundreds  of  miles.  Such 
action  is  also  seen  where  there  is  a  waterfall, 
in  which  case  the  water  gradually  wears  away 
the  rock  at  the  place  where  the  fall  occurs,  and 
thus  causes  the  latter  to  recede,  as  Niagara 
Falls.  In  perhaps  every  case  a  river  has  had 
much  to  do  with  the  formation  of  the  valley  in 
which  it  flows.  Rivers  are  very  permanent  fea- 
tures in  the  earth's  history,  and  in  some  cases 
have  hollowed  out  a  channel  through  a  moun- 
tain range  gradually  elevated  across  their 
source. 

The  size  of  a  river  depends  upon  two  main 
circumstances, —  the  extent  and  character  of  its 
drainage  area,  and  the  degree  of  humidity  pos- 
sessed by  the  climate  of  the  region  from  which 
it  draws  its  supplies, —  the  latter  being  often 
dependent  upon  prevalent  winds  blowing  from 
the  ocean.  The  peculiar  position  of  the  Andes 
Mountains  with  respect  to  the  rest  of  South 
America,  the  fact  that  by  very  far  the  largest 
proportion  of  its  running  waters  are  drained 
off  in  one  general  direction,  toward  the  At- 
lantic, and  the  humidity  of  the  climate,  all  con- 
tribute to  the  immense  size  of  the  rivers.  The 
Andes  being  placed  so  near  the  coast  of  the 
Pacific,  the  rivers  which  flow  into  the  Pacific 
Ocean  are  Small ;  while  those  which  flow  on  the 
other  side,  having  such  an  immense  space  to 
traverse,  are  increased  into  a  vast  volume  be- 
fore they  reach  the  Atlantic.  The  physical  con- 
formations of  some  continents  are  unfavorable  to 
the  accumulation  of  such  vast  bodies  of  water 
as  the  rivers  of  South  America.  Europe  is  not 
of  sufficient  extent;  Africa  has  a  climate  which 
causes  rapid  evaporation  and  abounds  in  sandy 
deserts.  A  large  part  of  Asia  has  not  the 
humidity  of  the  Amazon  region,  and  its  vast  in- 
terior lakes  serve  as  receivers  for  some  of  the 
large  streams.  The  arrangements  of  its  moun- 
tains conduce  to  long  and  somewhat  narrow 
drainage  areas.  As  the  river  goes  on  from  year 
to  year,  in  most  cases  it  cuts  a  trench  below 
the  original  constructional  channel,  and  in  time 
forms  what  is  called  a  consequent  valley.  By 
means  of  the  new  constructional  troughs  many 
of  the  constructional  lakes  and  the  rivers  be- 
come continuous  streams,  that  increase  the 
length  as  well  as  the  depth  of  the  channel. 
Where  the  waters  pass  from  a  hard  to  a  soft 
rock,  or  from  a  resistant  to  a  weak  part  of 
the  material  through  which  it  is  channeling,  a 
greater  slope  is  formed  making  rapids  (q.v.) 
or  falls  (q.v.)  or  cascades  (q.v.).  The  angle  of 
the  slope  depends  upon  the  difference  in  the 
degree  of  resistance  of  the  hard  rock  in  the 
old  channel  as  compared  with  the  soft  rock  in 
the  formation  channel.  Gradually  the  channel 
is  cut  down  close  to  the  sea-level  or  base- 
level,  and  its  course  is  over  a  gentle,  gfradual 
slope.  The  depth  of  the  channel  depends  upon 
the  dryness  of  the  climate,  softness  of  the  rock, 
height  of  the  land,  and  the  volume  of  the 
stream.  The  dry  climate  really  lessens  the 
volume  of  the  stream,  and  consequently  it  can- 
not force  its  way  with  the  rapidity  of  a  stream 
with  greater  volume  even  if  the  widths  of  the 
channels  are  equal.  The  river  flowing  through 
a  region  of  hard  rock  will  cut  a  deeper  valley 
in  a  given  time  than  the  river  of  the  same  size 
and  volume  flowing  through  a  region  of  soft 
rock ;  the  latter  will  have  a  mass  of  detritus,  an 
accumulation  of  waste  from  the  weak  rock,  and 
it  will  need  a  vast  volume  of  water  or  a  steep 


grade  to  do  the  same  amount  of  channeling  as 
the  first  mentioned  river.  Rivers  flowing  over 
comparatively  low  land,  with  drainage  areas  not 
much  above  the  base-level  have  shallow  chan- 
nels, as  in  the  southeastern  part  of  the  United 
States,  especially  in  Florida.  A  river  with  a 
large  volume  of  water  has  more  power  to  carry 
off  sediment,  and  even  where  the  slope  is  gen- 
tle its  momentum  is  greater  than  in  that  of  the 
stream  of  a  small  volume  of  water.  There  are 
two  causes  for  the  shallow  channels  of  the  long 
rivers  of  the  plains  east  of  the  Rocky  Moun- 
tains; the  dryness  of  the  climate  and  the  soft 
rock  material  through  which  they  pass. 

After  a  river  has  cut  its  channel  to  the  base- 
line, then  its  grading  really  begins,  the  inequali- 
ties gradually  disappear,  or  would  disappear  if 
there  were  no  obstructions  to  the  regular  work. 
The  constructional  lakes  and  the  waterfalls 
gradually  disappear.  The  constructional  lakes 
may  disappear,  but  if  the  amount  of  detritus 
is  large  the  channels  lower  down  a  stream,  with 
a  slight  grade,  may  be  filled,  and  thus  the  water 
will  flow  over  a  bed  elevated  above  what  was 
once  its  channel.  Such  channels  exist  in  Ohio 
and  in  the  plains  of  Lombardy.  Any  change  in 
the  depression  or  uplift  of  the  land,  whether 
from  volcanic  or  other  causes,  will  cause  some 
change  in  the  river.  In  various'  parts  of  Eu- 
rope and  the  eastern  part  of  North  America, 
rivers  have  changed  because  of  increase  of 
evaporation,  caused  by  the  continued  deforesta- 
tion of  their  basins.  New  rivers  often  appear 
in  the  drainage  area  of  a  well  defined  river. 
There  are  several  causes  for  this  change;  the 
consequent  valley  formed  by  the  original  stream 
will,  in  places,  have  a  weak  rock-mass  through 
which  the  water  will  break  and  a  lateral  chan- 
nel or  ravine  will  be  formed.  The  valleys 
formed  by  such  streams  are  called  subsequent 
valleys  and  the  st  earns  themselves  are  called 
subsequent  streams. 

The  main  stream  with  all  the  lateral  streams 
and  all  tributaries,  whether  lakes  or  rivers,  is 
called  a  river  system.  The  land  drained  by  a 
river  system  is  called  its  basin.  The  system 
is  usually  known  by  the  name  of  the  main 
stream  or  trunk. 

The  rate  of  fall  of  many  of  the  large  rivers 
is  not  great.  The  Amazon  has  a  descent  of 
only  io'/2  feet  in  600  miles  of  its  course  —  that 
is,  one  twenty-seventh  part  of  an  inch  for  every 
1,000  feet  of  that  distance.  The  Loire,  in 
France,  between  Pouilly  and  Briare,  falls  one 
foot  in  7.500  feet,  but  between  Briare  and  Or- 
leaiis  only  one  foot  in  13,596  feet.  Even  the 
rapid  Rhine  has  a  descent  01  no  more  than  four 
feet  in  one  mile  between  Schaffhausen  and 
Strasburg,  and  of  two  feet  between  the  latter 
place  and  the  borders  of  Holland.  The  glaciers 
in  France  show  a  change  in  volume,  and  a  con- 
sequent change  in  the  size  and  rate  of  fall  of  the 
glacier-fed  rivers.  See  Niagaka  Falls; 
Waterfalls. 

If'atcrshcds  or  Dhides. —  The  line  which  sep- 
arates the  waters  which  flow  into  different 
rivers  or  different  systems  is  called  the  water- 
shed or  the  divide.  The  continental  divide  in 
the  United  States  is  the  line  which  parts  or 
separates  the  streams  which  flow  into  the  Pacific 
from  those  which  flow  into  the  Gulf  of  Mex- 
ico through  the  Mississippi.  Divides  change 
from  various  causes.  The  subsequent  rivers 
sometimes  take  the  water  from  one  system  to 
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another.  The  gradual  removal  of  a  construc- 
tional lake  may  change  the  divide,  as  in  New 
York  State,  between  the  Mohawk  River  and 
Lake  Ontario,  in  the  Northwest  between  the  Red 
River  of  the  North  and  the  Mississippi.  The 
divides  in  many  places  are  very  low,  as  between 
the  Amazon  and  Orinoco,  and  the  Amazon  and 
the  Paraguay.  The  Orinoco  at  some  distant 
period  reached  the  basin  of  the  Amazon,  and 
has  been  subsequently  connected  with  it  through 
what  is  now  an  important  branch,  the  Cassi- 
<]uiare,  which  after  a  course^  of  120  miles  from 
the  main  river  discharges  itself  into  the  Rio 
Negro,  a  branch  of  the  Amazon;  and  as  the 
navigable  waters  of  the  Amazon  approach  within 
three  miles  to  those  of  the  Paraguay,  there  is 
with  only  this  interruption  a  continuous  com- 
munication by  navigable  rivers  from  the  mouth 
of  the  Orinoco,  in  lat.  0°  N.,  to  the  mouth  of 
the  Paraguay,  in  lat.  35    S. 

Flood-Plains. —  For  various  reasons  many 
rivers  overflow  their  banks  at  annual  periods, 
others  at  irregular  intervals.  Such  rivers  usu- 
ally carry  a  large  amount  of  silt  which  at  the 
time  of  an  overflow  is  deposited  on  the  land, 
thus  enriching  it.  Great  damage  sometimes 
results  from  this  overflow  (see  Levees;  Missis- 
sippi), and  various  means  have  been  devised  to 
protect  the  lands  adjacent  to  such  rivers  from 
inundation.  The  flood-plains  of  the  Nile  are 
noted  for  their  fertility;  the  Mississippi,  Ama- 
zon, Ganges,  and  many  others  have  extensive 
flood-plains.  The  large  rivers  of  Siberia  have 
vast  flood-plains  caused  by  the  thaws  at  the 
sources  of  the  rivers  when  the  lower  portions 
are  closed  by  ice.  The  descending  waters  sweep 
over  the  frozen  surface  carrying  with  them  vast 
quantities  of  soil,  detritus,  and  even  forests.  The 
Mackenzie  in  North  America  has  flood-plains 
from  the  same  sources  as  the  Siberian  rivers. 

Mouths  of  Rivers. —  The  river  which  enters 
the  ocean  may  have  its  channel  submerged  and 
the  mouth  becomes  an  estuary,  or  the  tidal 
wave  may  crowd  back  its  waters  and  the  mouth 
becomes  a  fiord.  In  either  case  there  is  a  con- 
stant battle  for  supremacy  between  the  fresh 
water  from  the  land-mass  and  the  salt  waters 
of  the  sea.  Some  of  the  sediment  of  the  rivers 
is  brought  to  the  sea  and  either  carried  out  into 
the  ocean  or  deposited  at  the  mouth  of  the 
river,  where  they  form  deltas.  In  some  cases, 
as  the  Mississippi,  the  delta  grows  rapidly,  ex- 
tends out  into  the  sea  and  becomes  a  part  of 
the  land-mass.  The  sediment  annually  brought 
down  the  Mississippi  has  been  estimated  as 
equal  to  a  deposit  of  a  foot  in  thickness  over  12 
square  miles.  The  waters  of  the  Ganges  and 
Brahmaputra  come  more  highly  charged  with 
sediment  on  account  of  their  more  rapid  descent 
and  the  more  violent  rains  that  fall  about  their 
sources,  and  their  deposits  exceed  many  times 
those  of  the  Mississippi.  The  sediments  are 
spread  out  to  a  distance  of  100  miles  or  more 
from  the  land,  the  waters  of  the  Bay  of  Bengal 
being  discolored  by  them  even  at  this  great 
distance.  The  quantity  annually  discharged 
from  the  mouth  of  the  river  has  been  computed 
equal  to  a  layer  one  foot  thick  over  a  tract  of 
225  square  miles.  The  Niles  has  a  vast  delta. 
The  Mississippi,  Nile,  Ganges,  Po,  and  many 
other  rivers  enter  the  sea  by  several  channels. 
The  Amazon  enters  by  only  one  large  channel, 
divided  by  an  island,  but  the  river  widens  out 
into  a  bay  180  miles  wide.    The  delta-lands  are 


very  fertile,  and  where  the  river  channels  have 
assumed  stability,  deltas 'have  become  valuable 
additions  to  the  land-mass. 

Economic  Relation  of  Rivers. —  The  effect 
rivers  have  in  supplying  moisture  to  the  adjacent 
lands,  either  by  natural  or  artificial  (.irriga- 
tion) means  is  recognized  by  all  nations.  Their 
uses  as  contributing  to  the  health  fulness  of  the 
climate  and  to  modifications  of  temperature  are 
>YeU  known.  In  the  early  history  of  all  the  na- 
tions on  the  globe,  the  waterways  were  the 
great  thoroughfares  which  furnished  means  of 
intercommunication,  and  the  rivers  were  largely 
instrumental  in  determining  the  location  of  the 
great  commercial  and  industrial  centres  of  the 
world.  The  great  rivers  of  Europe  and  .^sia, 
such  as  the  Rhine,  Danube,  Volga,  Indus, 
Ganges,  Brahmaputra,  Yangtse,  and  Ob,  afford 
access  to  the  sea_  to  enormous  populations.  The 
Amazon,  with  its  plain  track  extending  for 
nearly  3,000  miles,  is  in  many  ways  less  like  a 
river  than  a  fresh  inland  sea;  but  the  Mis- 
sissippi and  Saint  Lawrence,  though  less  ex- 
tensive, are  of  greater  value  for  carrj'ing  sea 
traffic  to  inland  places.  In  their  upper  valley 
tracts,  rivers  are  of  use  chiefly  for_  transporting 
timber  and  driving  machinery.  It  is  interesting 
to  note  that  in  Switzerland,  Norway,  and 
Sweden,  where  there  is  no  coal,  there  exist  ex- 
ceptional facilities  for  the  use  of  water  power 
on  account  of  numerous  mountain  torrents. 

I.AW  OF  RIVERS. 

General. —  In  law  a  body  of  water  having 
a_  uniform  current  is  generally  termed  a 
river.  It  consists  of  the  Ded,  the  water,  and 
the  banks  or  shores  according  as  the  stream  is 
non-tidal  or  tidal.  The  law  applicable  to  rivers 
and  their  use  depends  upon  the  country  having 
jurisdiction  over  them.  In  the  United  States 
the  use  of  navigable  rivers  is  regulated  by  the 
laws  of  the  United  States,  and  by  the  legisla- 
tures of  the  States  through  which  they  flow. 
No  general  statement  that  is  applicable  to  all 
streams,  and  which'  governs  the  use  of  all 
streams,  can  be  made,  and  navigable  and  un- 
navigable  rivers  are  not  always  subject  to  the 
same  rules.  In  the  United  States,  in  the  most 
approved  and  important  sense  of  the  term, 
navigable  waters  include  all  those  having  a 
channel  which  is  useful  for  commerce.  Such 
waters  are  public  highways  by  common  right. 
It  has  been  said  in  construing  the  common 
law  and  in  some  of  the  earlier  decisions  of  the 
courts^  that  by  navigable  waters  are  meant  all 
those  in  which  there  is  a  flow  or  re-flow  of  the 
tide.  This  definition  may  have  been  proper  in 
England  where  there  is  no  river  of  any  consider- 
able importance  which  has  not  a  flow  of  the 
tide,  but  it  would  be  unreasonable,  in  fact  it 
cannot  be  applied  in  the  United  States  where 
there  are  large  rivers  like  the  Mississippi,  the 
Ohio,  the  Allegheny,  the  Delaware,  the  Hud- 
son, the  Schuylkill,  the  Missouri,  the  Columbia, 
and  others  that  are  very  important  for  the 
purposes  of  navigation,  and  over  which  lar^e 
business  interests  are  transacted.  To  be  navi- 
gable rivers,  in  the  legal  sense,  commerce  must 
be  carried  on  over  them  which  is  of  a  valuable 
character.  It  is  not  necessary,  however,  that 
this  commerce  be  carried  on  by  means  of  boats ; 
waters  over  which  valuable  commerce  can  be 
carried  on  are  public  highways  for  the  purpose, 
even  if  they  are  used  only  for  floating  logs  and 
rafts.    Most  of  the  authorities  in  America  limit 
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the  term  navigable  waters  to  waters  having 
ait  inherent  capacity  for  navigation.  Whether  a 
river  is  navigable  or  not  is  generally  a  con- 
clusion of  fact  and  can  be  established  by  proof; 
but  the  courts  in  some  States  take  judicial  no- 
tice of  the  fact  that  some  streams  are  navigable. 
In  common  law  a  distinction  was  made  between 
waters  navigable  in  law  and  those  navigable  in 
fact ;  those  navigable  in  law  being  tide  waters. 
The  term  is  still  used  in  this  sense  in  England. 
By  the  civil  law,  waters  that  are  in  fact  navi- 
gable are  such  in  law,  and  a  navigable  river  is 
defined  as  a  stalio  itinere  navigio  (a  place  or 
way  for  navigation).  In  the  development  of 
American  law  the  tendency  of  the  courts  has 
been  toward  the  adoption  of  the  civil  law  doc- 
trines. Among  navigable  waters  are  two 
classes,  termed  Public  and  Semi-Public.  The 
basis  of  classification  is  ownership.  In  public 
waters  the  soil  beneath  them  is  common  prop- 
erty. The  public  have  the  right  of  navigation 
and  all  rights  incident  to  ownership.  Among 
them  are  fishing,  gathering  ice,  sea-weed,  sand, 
gravel,  etc.  All  tide  waters,  including  the  sea 
and  its  arms  and  tidal  rivers,  belong  to  this 
class,  and  in  many  of  the  States  all  fresh-water 
rivers  and  lakes  which  have  a  capacity  for 
valuable  floatage  are  public.  The  non-tidal 
waters  and  the  soil  under  them  are  private 
property,  although  the  interest  of  the  owner  is 
qualified  by  being  subject  to  the  right  of  the 
public  to  pass  over  them. 

Jurisdiction. —  The  right  of  navigation  is 
subject  to  the  control  of  the  government,  and 
the  government  has  the  right  to  improve  rivers 
and  harbors.  In  England  this  power  was  vested 
in  Parliament.  In  the  United  States  the  au- 
thority of  Congress  under  the  commercial  clause 
of  the  Constitution  is  paramount.  In  the  ab- 
sence of  Congressional  action,  the  power  of  the 
State  legislatures  is  supreme;  they  may  direct 
the  improvements  of  navigable  rivers,  aild  may 
authorize  improvements  by  individuals  and  by 
private  corporations,  and  may  levy  tolls. 
Waters  which  lie  within  the  borders  of  dif- 
ferent States  are  generally  subject  to  the  con- 
current jurisdiction  of  the  States.  The  terri- 
tory of  States  and  nations  when  bounded  by 
rivers,  extends,  unless  otherwise  agreed  upon,  to 
the  centre  of  the  streams. 

Public  Easement  of  Passage. —  The  public 
have  the  right  of  passage  over  all  streams 
which  have  a  capacity  for  that  purpose,  and  this 
includes  the  right  of  navigation  in  boats  and 
vessels,  and  of  floatage  as  in  the  case  of  rafts 
and  logs,  and  of  travel  over  the  ice.  In  com- 
mon law  the  right  to  navigate  waters  above  the 
ti<le  was  acquired  by  using  the  same.  Now 
it  may  be  granted  by  express  act  of  legislature, 
but  it  is  generally  regarded  as  an  inherent  pub- 
lic right  needing  no  legislative  sanction.  The 
legislatures  of  the  States  having  jurisdiction, 
and  Congress  may  make  rivers  and  streams 
public  highways  for  particular  purposes  when 
they  are  not  public  highways  or  navigable  for 
other  purposes.  For  instance,  the  Legislature 
may  make  a  river  a  public  highway  for  the 
purpose  of  floating  logs,  although  it  cannot  be 
navigated  by  boats  or  vessels. 

Use  of  Banks  and  Shores. —  By  the  civil 
law  the  public  have  the  right  to  use  banks 
and  shores  of  navigable  rivers  as  appurtenant  to 
the  right  of  passa(?e,  and  this  is  true  of  the 
States  where  that  system  prevails ;  but  under  the 


common  law  the  right  to  itse  the  shores  and 
banks  by  navigators  was  limited  to  high  water 
mark  and  the  right  to  pass  over  the  waters  does 
not  include  the  use  of  banks  for  general  pur- 
poses. But  the  public  have  the  right  of  anchor- 
mg  and  of  mooring  on  the  banks  against  all 
except  the  owners  of  the  banks.  There  is  no 
public  right  at  common  law  of  towing  on  the 
banks.  The  owners  of  stranded  property  may 
go  upon  the  banks  for  the  purpose  of  taking  it 
In  the  use  of  rivers  for  navigation,  the  boats 
going  down  stream  have  a  right  to  the  centre  of 
the  stream  or  the  centre  of  the  current,  and  those 
going  up  stream  must  keep  to  the  sides  in  pass- 
mg.  A  descending  boat  may  keep  to  the  shore, 
but  if  she  meets  an  ascending  boat  hugging  the 
same  shore  and  signaling  her  intention  of 
keeping  the  shore,  the  boat  going  down  stream 
must  keep  to  the  middle  of  the  river.  The 
rule  is  for  the  protection  of  vessels  navigating 
up  and  down  rivers  crowded  with  boats  to  hold 
to  the  centre  as  nearly  as  possible.  The  rule 
both  of  statute  and  the  general  laws  of  naviga- 
tion, which  requires  steamboats  approaching 
one  another  to  turn  to  the  right  applies  to 
steamboats  crossing  a  river,  and  ferry-boats 
crossing  rivers  making  frequent  trips,  are 
obliged  to  use  great  care  to  avoid  other  sailing 
craft.  Steamboats  must  keep  out  of  the  way  of 
barges  and  flat  boats  floating  down  the  river 
guided  only  by  oars. 

Rivers  not  NaHgable. —  Rights  of  Owners. 
—  When  a  river  that  is  not  navigable  forms  the 
boundary  of  property,  one  half  usually  belongs 
to  one  proprietor  and  the  other  half  to  the 
other,  the  centre  of  the  stream  being  the  line 
between  the  owners  of  the  lands  on  each  side,  and 
when  the  land  on  both  sides  belongs  to  one 
owner  he  is  then  the  owner  of  the  whole 
bed  of  the  stream.  This  rule  of  law  refers  to  the 
land  under  the  water,  and  it  is  the  property  of 
the  riparian  owner  as  m-jch  as  the  banks  of  the 
river.  The  owner  of  ':he  land  has  not  an  abso- 
lute ownership  of  the  water,  but  he  can  use  it 
for  necessary  purposes,  as  for  the  use  of  his 
family  and  house  and  to  water  his  stock.  If  he 
takes  more  than  the  usual  quantity  and  for 
such  purposes  as  are  not  necessary,  he  is  liable 
for  damages  to  riparian  owners  farther  down 
the  stream  in  case  they  suffer  damages.  One 
owner  of  the  land  cannot  change  the  bed  of  the 
stream  to  the  injury  of  other  owners;  but  if  the 
line  be  changed  slowly  by  accretion  at  one  side, 
the  line  of  ownership  will  still  follow  the  cen- 
tre of  the  stream.  The  rule  might  be  different 
if,  for  any  unforeseen  and  uncontrollable  cause, 
the  stream  should  burst  its  banks  and  make  a 
new  channel  in  a  different  place. 

Fishing. —  Each  riparian  owner  has  the 
right  to  fish  in  the  waters  on  his  own  side  of 
the  river,  subject  to  the  fishing  laws.  It  is 
customary,  however,  for  owners  of  opposite 
sides  of  rivers  to  allow  each  to  fish  in  the  whole 
stream,  for  the  convenience  of  both  parties. 
Where  the  river  bed  is  owned  by  the  public 
and  the  river  is  navigable  any  person  has  a 
right  to  fish. 

Accretions. —  The  owner  of  the  land  along 
the  side  of  and  under  a  river  has  the  right  to 
all  deposits  of  alluvium  along  and  upon  his 
land.  If  an  island  is  formed  by  accretions  in 
an  unnavigable  stream,  the  ownership  will  be 
determined  by  the  tilum  aquae,  or  centre  of  the 
stream,  and  it  will  belong  to  the  parties  owning 
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the  land  on  the  side  of  tlie  line  on  which  it  is 
formed.  If  the  island  is  on  the  line,  each  will 
own   his   proportionate   share. 

Bridges. —  Congress  has  power  to  authorize 
ihe  erection  of  bridges  over  navigable  rivers; 
the  power  may  be  exercised  and  authority  given 
even  when  the  bridges  obstruct  to  a  certain 
extent  the  free  navigation  of  the  rivers.  States 
also  have  power  to  authorize  the  buildmg  of 
bridges  over  navigable  waters  within  _  their 
boundaries,  although  they  may  to  a_  certain  ex- 
tent interfere  with  navigation.  This  power  in 
the  States,  however,  is  subject  to  the  exercise 
of  the  power  of  Congtress  to  regulate  naviga- 
tion. The  proposition  has  come  to  be  recog- 
nized as  not  disputable  that  but  for  the  pswer 
f ranted  by  the  Constitution  to  Congress,  the 
tate  Legislatures  would  have  as  full  and  en- 
tire control  of  the  waters  of  their  several 
States  as  they  have  over  the  land.  The  States 
reserve  all  power  not  granted  to  Congress.  The 
sovereignty  over  the  waters  of  the  States  vests 
in  Congress  and  in  the  several  State  Legisla- 
tures. Congress  and  the  State  Legislatures  can 
provide  for  the  erection  and  maintenance  of 
draw-bridges  over  navigable  rivers,  and  provide 
for  the  safe  passage  of  vessels  in  the  draws. 

Boundaries. —  When  land  along  the  bank 
of  a  river  is  described  as  being  bounded  on  the 
bank  or  shore  instead  of  the  centre  of  the 
stream,  then  low  water  mark  on  the  shore  will 
usually  be  the  boundary  line.  Where  land  is 
bounded  by  a  common  law  navigable  stream, 
that  is,  one  in  which  the  tide  ebbs  and  flows, 
the  boundary  is  the  high  water  mark  on  the 
shore,  and  in  some  States  in  which  there  are 
large  rivers  that  are  navigable,  although  the 
tide  does  not  ebb  and  flow,  the  boundary  line 
is  held  to  be  low  water  mark.  The  proprietor 
has  a  right  subject  to  government  supervision 
to  erect  wharves  and  piers  extending  to  low 
water  mark  or  into  the  channel  of  the  stream. 
In  deciding  what  is  low  water  mark,  the  or- 
dinary rise  and  fall  of  the  water  is  taken  into 
account.  There  is  not  a  unanimity  of  legal  opin- 
ion in  all  the  States  upon  the  subject  of  the 
ownership  of  the  beds  of  streams. 

Dams. —  The  owner  of  land  on  both  sides  of 
a.  stream  not  navigable  may  erect  a- dam  and 
swell  the  water  of  the  stream  or  form  a  pond  up 
to  the  line  of  the  land  of  the  next  owner  up 
the  stream.  An  owner  of  but  one  bank  can- 
not, without  permission,  erect  a  dam  beyond 
the  thread  of  the  river.  The  erection  of  dams 
lias  been  encouraged  by  the  legislatures  in  many 
of  the_  States  on  the  ground  of  public  policy. 
The  right  to  erect  dams  has  been  given  to 
riparian  owners  even  when  they  flow  the  lands 
above  them,  and  in  some  cases  permission  has 
been  given  to  riparian  owners  to  erect  dams 
across  the  stream,  although  they  owned  land 
only  upon  one  side.  In  these  cases  the  statutes 
authorizing  the  erection  of  such  dams  have 
provided  the  method  of  assessing  and  collecting 
damages.  Riparian  owners  on  navigable 
streams,  whether  navigable  by  nature,  or  de- 
clared to  be  public  highways  by  the  legislatures 
of  the  States  through  which  they  flow,  cannot 
erect  dams  across  such  streams  without  per- 
mission of  the  legislature  having  jurisdiction, 
or  Congfress.  This  permission  is  granted  in 
some  States  by  general  law,  and  in  others,  as 
in  New  York,  by  special  laws.  The  legislatures 
in  granting  permission   to  erect  dams  always 


provide  for  ordinary  navi^tion  and  for  the 
maintenance  of  iishways.  The  right  given  by 
legislatures  and  by  Congress  to  erect  dams  is 
not  a  protection  against  injuries  to  private 
owners.  Such  owners  have  a  right  to  collect 
damages. 

Ferries. —  A  ferry  franchise  is  a  right  to 
transport  passengers  and  property  across  a 
stream  and  to  land  at  a  particular  place  on  its 
bank.  In  the  United  States  this  right  is  estab- 
lished by  legislative  authority.  It  is  the  crea- 
ture of  a  sovereign  power  and  no  one  can 
exercise  it  without  the  consent  of  the  State.  It 
is  within  the  control  of  the  government.  In 
England  the  right  was  panted  by  the  Crown, 
or_  founded  upon  prescription.  A  ferry  fran- 
chise is  real  estate  and  can  be  sold  like  any 
other  real  estate. 

Fishing. —  Ordinarily  any  person  may  take 
flsh  out  of  navigable  streams  if  he  can  do  so 
without  trespassing  upon  the  lands  of  private 
owners.  In  most  of  the  States  of  the  United 
States  as  at  common  law,  the  exclusive  right  to 
fish  is  in  the  owners  of  the  banks  of  rivers  that 
are  not  navigable  unless  otherwise  appropriated 
by  statute.  This  right,  however,  is  subject  to 
legislative  control.  The  preservation  of  fish  in 
the  waters  of  a  State  is  of  such  public  con- 
cern as  to  fall  within  the  domain  oi  legislative 
power.  No  owners  of  land  have  the  right  to 
obstruct  the  free  passage  of  fish  up  and  down 
the  streams.  The  legislatures  have  the  right  to 
regulate  the  taking  of  fish  from  private  rivers, 
which  are  unquestionably  private  property. 

Floods. —  Riparian  owners  who  collect  water 
on  their  land  must  keep  such  water  under  con- 
trol at  their  peril,  and  dams  erected  for  the 
purpose  of  confining  Water  or  creating  ponds, 
must  be  constructed  with  such  care  and  skill 
as  to  make  them  capable  of  resisting  usual  and 
ordinary  floods. 

Ice. —  Water  congealed  is  ice.  Ice  formed 
upon  private  waters,  and  that  includes  rivers 
owned  by  individuals,  is  real  estate  and  is  the 
property  of  the  owner  of  the  soil  over  which  it 
is  formed.  In  some  of  the  States,  however,  as 
in  Michigan,  it  is  held  as  personal  property 
and  can  be  sold  as  personal  property.  After 
it  is  cut  and  removed  it  is  always  personal  prop- 
erty. The  owners  of  land  bordering  upon 
navigable  streams  in  States  where  they  are  held 
to  be  public  property,  have  no  title  to  the  ice 
which  forms  on  such  streams;  such  ice  belongs 
to  the  first  person  who  appropriates  it,  but  gen- 
erally ice  forming  upon  private  fresh-water 
streams  belongs  exclusively  to  the  riparian  pro- 
prietors and  they  may  prevent  others  from  re- 
moving it  and  maintain  trespass  against  those 
who  cut  it  without  permission. 

Irrigation. —  The  right  to  take  water  from 
streams  passing  over  land  owned  by  individuals 
is  regulated  by  law,  and  differs  in  different 
States.  The  right,  however,  is  generally  recog- 
nized that  there  may  be  a  reasonable  appropria- 
tion, but  no  total  diversion  of  the  water. 

When  the  State  or  the  government  inter- 
venes and  takes  control  of  rivers  for  the  pur- 
poses of  irrigation,  then  the  streams  are  to  be 
used  according  to  the  laws  enacted  for  the 
purpose.  This  is  so  as  to  the  use  of  all  rivers 
that  can  be  used  for  the  general  good  of  the 
public.  The  courts  have  jurisdiction  over  ques- 
tions arising  out  of  the  use  of  rivers.  The 
United   States  admiralty   courts   have  jurisdic- 
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tion  over  causes  of  action  arising  in  the  large 
rivers  as  they  do  in  the  Great  Lakes  and  the 
sea  and  coast  waters. 

Bibliography. —  Lawson,  'Geography  of  River 
Systems' ;  Napier,  <Lakes  and  Rivers' ;  Ruffner, 
'Non-Tidal  Rjvers  of  the  United  States';  Rus- 
sel,  'Rivers  of  North  America* ;  Wheeler, 
'Tidal  Rivers' ;  Morrill,  'Floods  of  the  Missis- 
sippi River' ;  Edward,  'Thousand  Miles  up 
the  Nile' ;  Keller,  'Amazon  and  Madeira 
Rivers.* 

Riverside,  Cal.,  city  and  county-seat  of  River- 
side County:  on  the  Santa  Fe,  Southern  Pacific, 
and  Salt  Lake  R.R's ;  about  60  miles  east  of  Los 
Angeles.  It  was  founded  in  1870  by  settlers  largely 
from  the  New  England  States  and  New  York, 
and  was  incorporated  as  a  city  in  1886. 

Riverside  is  famous  as  the  largest  citrus  pro- 
ducing and  shipping  point  in  the  world,  the  an- 
nual output  of  the  citrus  fruits  in  Riverside  Ojunty 
being  over  8,000  cars,  of  which  something  over 
1,000  cars  are  lemons,  the  balance  being  oranges 
(nearly  6,000  cars  of  this  fruit  are  shipped  from 
the  city  of  Riverside  alone) .  There  are  about  40 
packing  houses  in  the  city  where  oranges  and 
lemons  are  shipped,  employing  over  1500  persons 
at  the  height  of  the  season.  Alfalfa  and  decidu- 
ous fruits  are  also  successfully  ^rown,  and  there 
is  a  large  grain-producing  area  in  the  county. 

Riverside  has  one  of  the  most  extensi/e 
and  complete  irrigation  systems  in  southern 
California.  The  climate  is  remarkably  health- 
ful and  the  place  is  famous  as  a  health  resort. 
The  architecture  of  the  public  buildings  has  been 
largely  developed  along  Mission  lines,  and  among 
the  famous  buildings  of  this  character  are  the 
Glenwood  Hotel,  the  Carnegie  library  and  the 
high  school  building.  _  The  courthouse  is  a 
single-story  building  built  along  classic  lines, 
all  on  the  ground  floor,  and  cost  $250,000. 
Riverside  is  the  seat  of  Sherman  Institute,  a 
United  States  Indian  School,  which  has  over 
6oopupils. 

There  are  three  banks  with  a  combined  capi- 
tal of  $250,000,  and  deposits  of  about  $3,000,000. 
The  government  of  the  city  is  vested  in  a  board 
of  trustees  of  five  members,  two  chosen  at  one 
election  and  three  at  the  next,  elections  occurring 
every  two  years.    Pop.   (1910)    15,212. 

E.  P.  Clarke, 
Editor  '■Daily  Press? 
Rives,  revz,  Alfred  Landon,  American  en- 
gineer, son  of  William  Cabell  Rives  (q.v.)  and 
father  of  Amelie  Rives:  b.  Paris,  France,  25 
March  1830;  d.  1903.  He  was  educated  at 
the  University  of  Virginia  and  at  the  Ecole  des 
Ponts  et  Chaussees,  Paris,  where  he  was  grad- 
uated in  1854.  He  was  assistant  engineer  in 
completing  the  Capitol  at  Washington,  was  en- 
gaged on  the  aqueduct  there,  and  later  was  in 
charge  of  the  United  States  survey  for  im- 
proving the  Potomac  River.  He  was  colonel 
of  engineers  in  the  Confederate  army  during 
the  Civil  War,  and  was  afterward  manager  «rf 
various  railways  and  engineering  enterprises. 

Rives,  Amflie.    See  Troubetzkoy,  A.  R. 

Rives,  Hallie  Ermini?,  American  novelist, 
b.  Christian  County,  Ky.,  2  May  1876.  She 
has  published:  'Smoking  Flax'  (1896);  'As  the 
Hart  Panteth'  (1896);  <A  Furnace  of  Earth' 
(1900):  'Hearts  Courageous' (1902);  etc. 


Rives,  William  Cabell,  American  legislator 
and  diplomat:  b.  Nelson  County,  Va.,  4  May 
1793;  0.  near  Charlottesville,  Va.,  26  April  186& 
He  was  educated  at  Hampden-Sidney  and  Wil- 
liam and  Mary  colleges,  studied  law,  and  in  1816 
was  a  member  of  the  Virginia  constitutional 
convention.  In  1817-19  and  in  1822  he  served 
in  the  State  legislature,  and  in  1823-9  was  a 
member  of  Congress.  He  was  minister  to> 
France  in  1829-32,  and  in  that  capacity  negoti- 
ated the  treaty  of  indemnity  in  183 1.  He  served 
in  the  United  States  Senate  in  1832-4,  1835-45, 
and  in  1849-53  was  again  minister  to  France. 
He  was  a  member  of  the  peace  conference  _  at 
Washington  in  1861,  and  after  the  secession 
of  the  South  sat  in  the  provisional  congress  at 
Montgomery,  Ala.  He  published  'Life  and 
Times  of  James  Madison'   (1859-69). 

Riveting  Machines.  See  Metal  Working 
Machinery. 

Riviera,  re-ve-a'ra,  a  district  bordering  the 
Mediterranean  coast,  partly  in  France,  partly  ir» 
Italy,  with  Genoa  as  its  central  point.  It  ex- 
tends to  Spezzia  on  the  east  and  Nice  on  the 
west,  and  is  a  favorite  winter  resort  of  inva- 
lids and  others.  The  whole  coast  is  traversed 
by  a  road  and  by  a  railway. 

Riviire,  re-ve-ar',  Briton,  English  painter: 
b.  London,  England,  14  Aug.  1840.  He  studied 
art  under  his  father,  a  drawing  master,  worked 
at  illustrating  for  many  English  and  Americai* 
publications  and  exhibited  at  the  Royal  Acad- 
emy for  the  first  time  in  1864.  He  was  elected 
A.  R.  A.  in  1878,  and  R.  A.  in  1881.  Among  his 
most  notable  pictures,  many  of  which  have  beerk 
engraved,  are:  'Strayed  from  the  Flock';  'The 
Lost  Sheep';  'Legend  of  St.  Patrick';  'An 
Anxious  Moment' ;  'Circe' ;  'Giants  at  Play' ; 
Actaeon' ;  <Vae  Victis' ;  'Rizpah' ;  <A  Fool 
and  His  Folly' ;  etc.  He  is  also  known  as  a 
sculptor  by  his  'Anatomical  Lion'  (1888);  *A 
Dying  King'  (a  lion,  1894) ;  and  'The  Last 
Arrow'  (a  lion-hunting  scene,  1896). 

Riviire  du  Loup,  re-ve-ar  du  loo.  See 
Louiseville. 

Riv'ington,  James,  American  printer:  b. 
London  about  1724;  d.  New  York  4  July  1802. 
Early  in  life  he  was  a  bookseller  in  London,  but 
in  1760  came  to  America,  and  opened  a  shop  in 
Philadelphia,  then  in  1761  established  .himself  io 
New  York,  and  on  22  April  1773  began  the  pub- 
lication of  a  newspaper  entitled  the  'New  York 
Gazetteer,  or  the  (Connecticut,  New  Jersey,  Hud- 
son River,  and  Quebec  Advertiser.'  It  was 
Royalist  in  sympathies  and  circulated  among 
the  Tories  and  gave  to  its  publisher  a  position 
of  some  prominence.  His  affairs  seem  to  have 
been  under  investigation  by  both  the  Provincial 
and  Continental  congresses,  and  he  himself 
placed  in  temporary  confinement.  In  November 
1775.  in  consequence  of  his  constant  assaults- 
upon  the  patriots,  and  especially  Captain  Sears,, 
that  officer  came  from  Connecticut  with  a  com- 
pany of  horsemen,  proceeded  to  Rivington's 
printing  office,  destroyed  the  press,  and  con- 
verted the  types  into  bullets.  Rivington  then 
went  to  England,  and  being  appointed  king's 
printer  in  New  York,  returned  with  a  new  press- 
after  the  city  had  fallen  into  the  hands  of  the 
British,  and  in  October  1777  resumed  the  pub- 
lication of  his  paper  under  the  old  title,  soonr 
changed  to  'Rivington's  New  York  Loyal  Ga- 
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rette/  and  on  13  December  to  the  'Royal  Ga- 
zette.' About  1781,  when  the  success  of  the 
British  was  becoming  very  doubtful,  he  played 
the  part  of  a  spy,  furnishing  Washington  with 
important  information.  When  therefore  New 
York  was  evacuated,  Rivington  remained  in 
the  city  and  changed  the  title  of  his  paper  to 
*Rivington's  New  York  Gazette  and  Universal 
Advertiser.'  The  paper  finally  suspended  pub- 
lication in  1783,  and  lie  passed  the  remainder  of 
his  life  in  comparative  poverty. 

Rix,  Juliiui,  American  painter:  b.  Califor- 
nia 1851 ;  d.  New  York  24  Nov.  1903.  He  used 
to  say  that  he  was  "a.  pupil  of  nature,''  and  ap- 
pears to  have  had  no  regular  academic  training. 
He  came  to  New  York  in  i888,  and  his  work 
immediately  attracted  attention  by  its  marked 
personal  qualities.  His  California  landscapes 
have  been  familiar  ever  since  to  all  visitors  to 
the  exhibitions.  His  best  paintings,  among 
which  are  scenes  in  the  Maine  woods,  were  pro- 
duced during  the  last  five  years  of  his  life. 

Rix  Dollar,  the  English  way  of  writing  the 
names  of  different  silver  coins  used  in  various 
European  countries,  as  the  rigsdaler  of  Denmark 
=  53  cents;  the  Swedish  riksdaler^27  cents. 

Rizal,  Jos£,  ho-sa'  re-thal',  Filipino  patriot 
and  author :  b.  Calamba,  province  of  La  Laguna, 
Luzon;  d.  Manila  30  Dec.  1896.  He  studied 
medicine  at  Manila,  and  was  graduated  from 
the  University  of  Madrid  as  doctor  in  medicine 
and  philosophy;  studied  farther  in  Paris,  Heidel- 
berg, Leipsic,  and  Berlin;  made  researches  in 
philology  and  ethnology;  and  was  elected  a 
member  of  the  Berlin  Anthropological  Society. 
Having  returned  to  the  Philippmes,  he  was  soon 
compelled  to  emigrate,  owing  to  the  hatred  vis- 
ited upon  him  by  the  old  Spanish  party  on  ac- 
count of  his  story,  <Noli  Me  Tangere,'  descrip- 
tive of  political  conditions  in  the  Philippines. 
He  then  resided  in  Japan,  North  America,  and 
London,  where  he  prepared  an  edition  of  Mor- 
ga's  *Sucesos  de  las  Islas  Filipinas,'  originally 
printed  in  Mexico  in  1609.  On  the  continent  he 
wrote  another  political  novbl,  <E1  Filibuster- 
ismo.*  Subsequently  he  practised  medicine  at 
Hong  Kong,  and  went  to  North  Borneo,  where 
he  purposed  to  establish  an  agricultural  colony 
of  Filipinos.  Though  he  had  obtained  permis- 
sion to  visit  the  Philippines,  he  was  arrested 
on  arrival  there,  and  banished  to  Dopitan.  On 
the  outbreak  of  the  native  insurrection  against 
Spain,  he  was  accused  of  being  its  instigator; 
and  on  a  third  trial  was  condemned  and  shot. 
The  paoceedings  against  him  have  been  de- 
scribed as  farcical.  He  was  undoubtedly  the 
most  talented  Filipino  of  recent  times. 

Rizal,  re-thal',  Philippines,  a  province  of 
the  island  of  Luzon,  formed  by  the  consolida- 
tion of  the  former  province  of  Manila  (except- 
ing the  city  of  Manila)  and  the  district  of 
Morong,  bounded  on  the  east  by  the  province 
of  Infanta  and  the  Bay  Lagoon,  and  on  the  west 
by  the  Bay  of  Manila ;  area,  1,026  square  miles. 
The  surface,  except  that  part  of  the  former 
province  of  Manila  which  lies  south  of  the 
Pasig  River  (q.v.),  is  mountainous,  traversed 
by  a  number  of  short  irregular  ranges.  There 
are  many  plains  which,  though  fertile,  are  often 
inundated  W  the  Bay  Lagoon  to  the  destruction 
of  crops.  In  the  western  part  of  the  province, 
the  betel  is  grown  extensively,  especially  in  the 


vicinity  of  tiie  town  of  Pasay;  other  products 
of  the  province  are  rice,  sugar,  corn,  and  to- 
bacco; there  are  also  extensive  forests.  A  i^e 
variety  of  building  stone  is  quarried  on  the 
island  of  Talim,  in  the  Bay  Lagoon.  The  indus- 
tries other  than  agriculture  include  lumbering, 
fishing,  and  the  manufacture  of  lime,  mats,  and 
clotliing  for  native  wear.  The  trade  of  the  prov- 
ince naturally  concentrates  at  the  city  of  Manila, 
and  the  railroad  from  Manila  to  Dagupan,  nu- 
merous roads,  and  the  waters  of  the  Bay  La- 
goon and  the  Pasig  River  provide  means  of 
communication  between  the  different  parts  of 
Rizal  and  Manila.  The  province  was  created 
and  civil  government  instituted  in  June  1901. 
Pop.  246,940. 

Rizzi,  ret'se,  Antonio.    See  Ricci,  Antonio. 

Roach,  roch,  John,  American  shipbuilder: 
b.  Mitchelstown,  Ireland,  1815;  d.  New  York  10 
Jan  1887.  He  came  to  this  country  in  1829,  ob- 
tained employment  in  various  iron  works  and 
foundries,  became  a  machinist  and  finally  erected 
a  foundry  of  his  own.  Later  he  established  the 
i£tna  Iron  Works,  where  he  constructed  the 
first  compound  engines  built  in  the  United 
States,  and  also  built  the  largest  engines  which 
had  been  made  in  the  country  at  that  time.  In 
1871  he  purchased  the  Rainer  shipyards  at  Ches- 
ter, Pa.,  enlarged  the  establishment  until  its 
value  was  estimated  at  $2,000,000,  and  under  the 
name  of  the  Delaware  River  Iron  Shipbuilding 
and  Engine  Works,  of  which  he  was  entire 
owner,  built  a  large  number  of  merchantmen 
and  also  constructed  the  first  ships  for  the  new 
United  States  navy,  among  them  the  cruisers 
Atlanta,  Boston,  and  Chicago,  and  the  despatch- 
boat  Dolphin. 

Roach,  a  small  European  fresh-water  fish 
{Leuctscus  rutila),  of  the  family  Cyprinidce,  re- 
lated to  the  dace,  chub,  etc.,  and  a  favorite  of 
anglers,  because  so  much  skill  is  needed  in 
hooking  it.  It  rarely  weighs  more  than  a 
pound,  and  is  grayish  or  bluish  green  on  the 
upper  parts,  lightening  into  lustrous  white  on 
the  abdomen. 

Roach,  an  insect.     See  Cockroach. 

Road-ruiiner,  a  bird.    See  Chapawial<ock. 

Roads,  Improvement  of,  the  rural  high- 
ways of  America  are  poor,  probably  the  poorest 
that  prevail  in  any  country  which  has  reached 
so  high  a  state  of  civilization.  Americans  have 
excelled  their  competitors  in  other  countries  in 
nearly  all  industrial  pursuits  and  methods,  and 
have  produced  nearly  everything  required  for 
the  advancement  of  civilization  in  greater  abun- 
dance and  greater  perfection  than  is  to  be  found 
elsewhere  in  the  world.  The  deficient  highway 
system  of  the  United  States  is  now  receiving  the 
earnest  attention  of  the  people  and  they  will 
soon  excel  in  good  roads  as  they  have  already 
done  in  so  many  other  lines  of  development.  In 
extenuation  of  the  existin^r  condition  it  must  be 
remembered  that  the  territory  is  extensive,  and 
the  mileage  necessarily  great.  Much  of  the 
country  is  still  new,  and,  in  the  older  States,  the 
improper  location  of  many  roads  has  been  a 
hindrance  to  their  permanent  improvement  be- 
cause it  is  evident  to  the  people  in  many  cases 
that  the  permanent  improvement  of  these  mis- 
located  roads  would  result  in  a  loss  of  money, 
and,  therefore,  they  are  inclined  to  wait  for  a 
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»e-location.  In  the  western  country  roads  are 
mostly  located  on  section  lines  running  with 
the  cardinal  points  of  the  compass  east,  west, 
north,  and  south,  one  mile  apart ;  but  in  the  older 
States  roads  were  not  located  on  section  lines 
nor  on  scientific  principles. 

Some  people  object  to  the  disadvantages  in 
the  western  country  that  result  from  following 
section  lines,  because  sometimes  they  run  against 
obstructions.  But  it  is  better  to  have  roads  lo- 
cated on  section  lines,  as  they  are  in  the  "vVest, 
than  to  have  them  located  at  random,  as  they 
are  in  the  East,  where  they  are  seldom  direct  in 
their  course.  There  are  many  places  in  the  old 
States  of  the  East  where  you  will  not  see  a  road, 
nor  a  fence,  nor  a  property  line,  nor  a  building 
nor  an  object  of  any  kind  erected  or  located  by 
the  hand  of  man  that  corresponds  with  any  of  the 
cardinal  points  of  the  compass.  The  lack  of 
any  uniform  principle  in  the  location  of  the 
permanent  improvements  in  a  countrj"  leads  to 
circuitous  roads  and  needless  labor  m  a  com- 
munity. In  following  section  lines  in  the  West 
some  of  the  roads  may  be  wrongly  located,  but, 
owing  to  the  absence  of  any  system  in  the  East, 
nearly  all  are  wrongly  located. 

In  addition  to  the  ordinary  difficulties  en- 
countered in  so  vast  a  work  as  permanently  im- 
proving the  highways  of  a  great  country,  it  has 
been  supposed  by  many  of  the  people  that  the 
railway  system,  which  has  been  developed  to 
such  a  remarkable  extent  in  this  country,  would 
prove  to  be  a  sort  of  substitute  for  the  ordinary 
highway  system.  President  Roosevelt,  speak- 
ing to  this  point  in  an  address  which  he  delivered 
before  the  National  Good  Roads  Convention  at 
Saint  Louis,  Mo.,  29  April  1903,  said : 

.  .  .  Of  course,  during  the  last  century  there  has 
been  an  altogether  phenomenal  growth  in  one  kind  of 
road,  wholly  unknown  to  the  people  of  old  —  the  iron 
road.  The  railway  is  of  course  something  purely  mod- 
ern. Now,  a  great  many  excellent  people  have  pro- 
ceeded upon  the  assumption  that  having  good  railways 
was  a  substitute  for  having  good  highways.  A  more 
untenable  position  can  not  be  imagined.  (Loud  ap- 
plause.)  What  the  railway  does  is  to  develop  the 
country,  and  of  course  this  development  implies  the 
need  of  more  and  better  roads. 

In  the  United  States  the  composite  nature 
of  the  government  has  often  led  to  a  doubt  as 
to  who  should  have  jurisdiction  of  the  roads 
and  who  should  bear  the  cost  of  their  improve- 
ment Some  have  thought  that  the  United  States 
government  should  assume  the  burden,  and,  in 
the  early  part  of  the  19th  century,  it  built  a  great 
national  road  from  Cumberland,  Md.,  to  Saint 
Louis,  Mo.,  and  other  national  roads  of  less 
importance.  (See  Roabs  and  Highways.) 
Somt  have  thought  that  the  States  should  assume 
jurisdiction _  and  bear  the  burden  of  cost  re- 
quired for  improvement,  and  this  is  now  being 
done  to  a  great  extent  in  New  England  and  New 
York.  But  the  prevailing  opinion  of  the  people 
heretofore  has  been  that  the  counties  or  local 
communities  should  maintain  jurisdiction  and 
bear. the_  burden  of  cost.  So.  for  generations  the 
people  living  in  the  rural  districts  and  owning 
the  agricultural  lands  have  borne  the  entire  bur- 
den and  have  made  substantially  all  the  roads 
of  this  country.  This  is  a  burden,  however,  that 
rests  too  heavily  on  the  rural  communities  and 
which  they  are  either  unable  or  unwilling  to 
bear,  and,  as  a  result  of  this  fact,  all  permanent 
improvement  has  been  retarded.    We  are  now 


passing  through  in  this  country  what  England 
passed  through  aoo  years  ago,  that  is  to  say,  we 
are  trying  to  require  a  portion  of  tlie  community 
—  those  living  m  the  rural  districts  —  to  build 
and  maintain  the  roads  for  the  use  of  all  the 
people.  This  is  an  unjust  proposition  that  cannot 
be  maintained  successfully  in  this  country  any 
more  than  in  England  or  other  European  coun- 
tries. Macaulay,  in  his  'History  of  England,' 
after  describing  the  almost  impassable  condi- 
tion of  the  rural  highways  of  England  during  the 
closing  years  of  the  17th  century,  says : 

One  chief  cause  of  the  badness  of  the  roads  seems 
to  have  been  the  defective  stale  of  the  law.  Every 
parish  was  bound  to  repair  the  highways  which  passed 
through  it.  The  peasantry  were  forced  to  give  their 
gratuitous  labor  six  days  m  the  year.  If  this  was  not 
sufficient,  hired  labor  was  employed,  and  the  expense 
was  met  by  a  parochial  rate.  That  a  route  connecting 
two  great  towns,  which  have  a  large  and  thriving  trade 
with  each  other,  should  be  maintained  at  the  cost  of 
the  rural  population  scattered  between  them  is  ob- 
viously unjust;  and  this  injustice  was  peculiarly  glaring 
in  the  case  of  the  great  North  road,  which  traversed 
very  poor  and  thinly  inhabited  districts^  and  joined 
very  rich  and  populous  districts.  Indeed  it  was  not  in 
the  power  of  the  parishes  of  Huntingdonshire  to  mend 
a  highway  worn  oy  the  constant  traffic  between  the 
West  Riding  of  Yorkshire  and  London.  Soon  after 
the  Restoration  this  grievance  attracted  the  notice  of 
Parliament;  and  an  act,  the  first  of  our  many  turnpike 
acts,  was  passed,  imposing  a  small  toll  on  travellers 
and  {Eoods,  for  the  purpose  of  keeping  some  parts  of 
this  important  line  of  communication  in  good  repair. 
This  innovation,  however,  excited  many  murmurs;  and 
the  other  great  avenues  to  the  capital  were  long  left 
under  the  old  system.  A  change  was  at  length  effected, 
but  not  without  much  difficulty.  For  unjust  and  absurd 
taxation  to  which  men  are  accustomed  is  often  borne 
far  more  willingly  than  the  most  reasonable  impost 
which  is  new.  It  was  not  till  many  toll  bars  had  been 
violently  pulled  down,  till  the  troops  had  in  many  dis- 
tricts been  forced  to  act  against  the  people,  and  till 
fftuch  blood  had  been  shed,  that  a  good  system  was  in- 
troduced. By  slow  degrees  reason  triumphed  over 
prejudice,  and  our  island  is  now  crossed  in  every  direc- 
tion by  nearly  thirty  thousand  miles  of  turnpike  road. 

In  a  government  having  a  composite  nature 
like  that  of  the  United  States  it  is  not  always 
easy  to  determine  just  what  part  the  General 
Government,  the  State  government,  and  the  local 
government  should  respectively  take  in  carrying 
out  highway  work,  though  it  is  generally  ad- 
mitted that  there  should  be  co-operation  among 
them  all.  Leaders  in  State  politics,  governors, 
and  other  high  officials,  are  very  reluctant  to 
recommend  to  the  people  that  they  levy  taxes 
or  issue  bonds  sufficient  to  meet  the  great  ex- 
pense of  making  the  roads  what  they  should  be. 
For  the  past  100  years  the  leaders  in  the  various 
States  have  been  reluctant  to  recommend  that 
their  States  assume  the  burden  of  cost  which  is 
necessary.  As  a  result  of  this  policy  the  entire 
burden  finally  fell  on  the  local  communities,  that 
is,  the  counties,  parishes,  townships,  and  dis- 
tricts :  so  it  is  true  as  a  general  rule  and  with 
slight  exception  that  all  the  rural  highways  of 
.\merica  have  been  produced  by  the  farmers  of 
this  country,  the  general  theory  and  practice 
being  that  the  people  in  the  cities  should  pave 
their  streets  and  the  people  in  the  country  should 
build  and  maintain  their  roads.  But  this  burden 
has  rested  so  heavily  upon  the  shoulders  of  the 
agriculturists  that  they  have  not  been  able  to 
make  the  progress  which  is  required  in  order  that 
our  highway  system  may  keep  pace  with  our 
industrial  development.  It  seems  to  those  who 
have  studied  the  qtiestion  that  the  burden  is  too 
heavy  for  the  agriculturists  to  bear,  especially 
in  view  of  the  decline  in  land  and  agrictilturaJ 
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1.  Object  Lesson  Road,  built  by  United  States  Government.     Material,  ordinary  earth. 

2.  Typical  State  Road  in  New  Jersey,  built  under  the  State  aid  plan   by  Hon.   H.  I.   Budd,        » 

State  Highway  Commissioner.  Digitized  by  VjOOQ  iC 
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products  within  the  last  25  years.  And  tlie  case 
appears  stronger  when  you  consider  that  during 
the  last  25  years  there  has  been  a  most  remark- 
able concentration  of  population  and  wealth  in 
tlie  great  cities.  In  all  of  the  States  east  of  the 
Mississippi  and  north  of  the  Ohio  a  majority 
of  the  people  are  living  in  cities  and  much  more 
than  half  of  the  wealth  is  concentrated  there. 
If  the  policy  is  pursued  of  resting  the  entire 
burden  of  improving  the  highways  upon  the  peo- 
ple of  the  rural  districts,  one  half,  and  in  some 
cases  more  than  three  fourths,  of  the  wealth  of 
the  country  wholly  escapes  this  burden. 

When  practically  all  the  people  lived  in  the 
country  and  very  few  in  the  city,  this  system 
of  taxation  was  a  fairly  just  one;  nearly  all  the 
people  contributed.  It  was  the  intention  of  the 
founders  of  the  government  that  this  should  be 
the  case.  But  with  the  concentration  of  wealth 
and  population  the  burden  has  been  shifted,  and  a 
large  proportion  of  those  most  abundantly  able 
to  bear  the  cost  now  escape.  In  order  to  re- 
establish in  a  measure  the  original  policy  where- 
by all  the  people  should  bear  all  the  cost  of  im- 
proving the  roads,  it  is  necessary  to  adopt  a 
different  plan. 

The  State  aid  plan  works  well  in  the  States 
where  it  has  been  tried.  New  Jersey,  Massachu- 
setts, Connecticut,  and  New  York  have  tried  it, 
and  now  Pennsylvania  and  Delaware  have  come 
to  the  front  with  State  aid  laws.  The  plan  of 
State  aid,  briefly  stated,  is  this:  The  State  pays 
a  fixed  part  of  the  cost  of  building  roads  out 
of  the  general  fund  raised  by  taxation  of  all  the 
people  and  all  the  property  in  the  State.  Under 
those  circumstances  corporations,  railroads, 
trusts  and  the  various  representatives  of  concen- 
trated wealth  in  the  cities,  all  contribute  to  this 
fund.  When  the  appropriation  of  the  money  is 
made,  however,  the  fund  is  expended  in  the  rural 
districts,  but  it  must  be  supplemented  by  money 
raised  by  local  taxation.  In  the  State  of  New 
York,  which  I  believe  has  the  best  method  of 
all,  the  State  pays  one  half,  or  50  per  cent,  the 
county  35  per  cent,  and  the  township  15  per  cent. 

This  leads  to  a  consideration  of  the  wisdom 
of  extending  the  principle  involved  in  State  aid 
so  as  to  include  the  United  States  government. 
As  already  stated,  the  United  States  began  by 
building  certain  roads  and  paying  the  total  cost. 
Later  this  policy  was  reversed  and  the  govern- 
ment did  nothing.  Under  the  early  policy  the 
government  did  too  much,  and  under  the  later 
policy  too  little.  A  policy  should  be  adopted 
under  which  the  government  will  supplement  the 
funds  raised  by  State  and  local  taxation.  In 
States  which  have  adopted  State  aid,  the  funds 
raised  locally  are  supplemented  by  the  State 
funds.  So,  on  the  same  principle,  the  funds 
°  raised  by  State  and  local  taxation,  should  be 
supplemented  by  a  fund  contributed  by  the  Gen- 
eral Government. 

It  is  a  remarkable  fact  that  no  coimtry  in 
the  world  has  ever  succeeded  in  producing  a  per- 
manent system  of  well  improved  highways  with- 
out the  aid  of  the  general  government  of  the 
country.  To  the  extent  that  the  matter  has  been 
left  to  the  local  authorities,  to  that  extent  the 
roads  have  remained  unimproved  or  deteriorated 
after  improvement.  It  is  true  that  the  English 
government  has  never  taken  any  portion  of  the 
imperial  revenues  to  improve  the  roads  in  the 
United  Kingdom ;  but  it  is  also  true  that  during 
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the  closing  years  of  the  17th  century  Parliament 
passed  many  acts  giving  exclusive  jurisdiction 
of  the  roads  named  to  turnpike  companies,  with 
authority  to  collect  revenue  by  taking  toll  from 
all  the  people  passing  over  the  road.  Subsequent 
acts  finally  placed  all  the  principal  roads  of  the 
kingdom  under  the  jurisdiction  of  these  turn' 
pike  companies;  and  so  the  burden  of  building 
and  maintaining  the  roads  was  shifted  from  the 
shoulders  of  the  local  community  to  the 
shoulders  of  the  traveling  public,  which  in  those 
days  was  obliged  to  pass  over  the  common  roads 
as  there  were  no  railways.  This  practice  con- 
tinued for  nearly  200  years  and  was  only  re-i 
cently  changed  by  abandoning  the  toll  gates  and 
placing  the  repair  of  the  roads  again  upon  the 
shoulders  of  the  local  communities.  But  thi^ 
has  proven  to  be  unsatisfactory  and  the  road* 
are  deteriorating  under  the  new  plan,  which  is 
really  a  return  to  the  old  plan  that  bad  been 
abandoned  more  than  200  years  ago.  It  seems 
likely  that  half  the  cost  of  maintaining  these 
roads  will  have  to  be  paid  out  of  the  imperial 
revenues  of  the  general  government. 

A  comparison  of  the  cost  of  transportation 
over  the  common  roads  of  the  United  States 
with  the  cost  of  transportation  over  the  macad- 
amized or  highly  improved  roads  in  Europe 
shows  that  it  costs  from  two  to  three  times  as 
much  to  transport  the  products  of  the  country 
over  the  unimproved  roads  of  the  United  States 
as  it  costs  to  transport  similar  productions  and 
tonnage  over  the  improved  roads  of  Europe. 
.■Vbout  8  cents  per  ton  per  mile  is  the  average 
cost  on  European  roads;  whereas  in  the  United 
•  States  the  cost  is  about  25  cents  per  ton  per  mile. 
This  question  has  been  thoroughly  investigated 
by  different  State  governments  and  by  the  United 
States  government  with  the  following  results: 
In  1893  the  Highway  Commission  for  the  State 
of  Ohio  reported  that  the  average  cost  per  ton 
per  mile  in  that  State  was  25  cents.  In  1896  the 
United  States  government,  through  the  Office 
of  Road  Inquiries  in  the  Department  of  Agri- 
culture, after  an  extensive  inquiry  covering  1,200 
counties  in  nearly  all  the  various  States  of  the 
Union,  reported  an  average  cost  of  25_  cents  per 
ton  per  mile;  and  the  Highway  Division  in  the 
State  of  Maryland  in  1898  reported  the  cost  per 
ton  per  mile  to  be  26  cents  in  that  State. 

The  macadam  road  is  the  cheapest,  most  dur- 
able and  most  suitable  for  the  permanent  im- 
provement of  country  highways  of  anything  yet 
devised,  developed  or  discovered.  The  value  of 
this  road  consists  largely  in  its  cheapness  and 
simplicity.  Before  the  days  of  John  L.  Macadam 
it  was  thought  necessary  to  lay  a  substructure 
of  heavy  stone  under  the  superstructure  of  the 
finished  road  in  order  to  support  it.  Macadam 
contended  that  the  substructure  of  heavy  stone 
was  not  only  useless  but  harmful,  and  that  a 
comparatively  thin  layer,  not  to  exceed  10  inche!^ 
composed  01  the  angular  fragments  of  broken 
stones  reduced  to  a  uniform  size,  would  make 
a  better  road  than  a  greater  mass  underlaid  with 
a  heavy  substructure.  He  would  allow  no  stone 
of  greater  weight  than  six  ounces  to  go  into 
the  road.  He  also  insisted  that  these  ang^ular 
fragments  without  a  mixture  of  any  other  sub- 
stance would  consolidate  under  the  traffic  of  the 
road  so  as  to  form  a  crust,  smooth,  hard,  and  im- 
pervious to  water.  The  earth  itself,  he  said,  must 
not  only  bear  the  weight  of  traffic  passing  over 
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it,  but  the  weight  of  the  road  itself,  and  the 
earth,  when  kept  dry,  is  abundantly  able  to 
bear  this  weight;  but  if  wet  the  foundation  will 
sink  irrespective  of  the  heavy  stone  that  may  be 
laid  in  it.  Isaac  B.  Potter,  writing  on  this  mat- 
ter for  the  Good  Roads  Library,  says  of  the 
origin  and  development  of  the  macadam  road : 

The  macadam  road  was  not  invented  in  a  day.  It 
it  more  a  development  than  a  creation.  The  roads  of 
the  ancients  were  often  made  of  huge  blocks  of  stone 
and  some  of  them  were  laid  to  a  depth  of  several  feet, 
as  though  the  stone  itself  were  the  main  thing  on  which 
they  relied  to  support  their  tragic  By  and  oy  it  came 
to  DC  noticed  that  large  blocks  of  stone  when  placed  at 
the  surface  of  the  road,  soon  became  slippery;  that  the 
edges  were  soon  rounded  off;  that  this  surface  made  an 
insecure  footing  for  the  horses'  feet  and  a  "  bumpy," 
unpleasant  roadway  for  travelers  who  rode  over  it. 
Then  smaller  stones,  and  in  some  cases  gravel,  was 
used  as  a  top  layer,  but  the  large  stones  were  still  re- 
tained in  the  bottom  of  the  road.  When  a  new  road 
was  made  huge  trenches  were  dug  to  the  full  width  of 
the  roadway  and  sometimes  several  feet  deep.  In  the 
bottom  of  one  of  these  trenches  large,  rough  stone 
blocks  were  laid,  one  layer  on  another,  until  the  trench 
was  nearly  filled.  Small  stones  were  used  in  the  upper 
layers  and  finally  the  finishing  layer  was  composed  of 
small  broken  stone  or  gravel.  Some  of  these  roads  were 
very  ^ood,  but  they  were  all  expensive  and  unreasonably 
so.  1  Iiousands  of  tons  of  stone,  millions  of  wealth  and 
endless  labor  were  wasted  in  work  that  was  wholly  un- 
necessary and  useless.  Macadam  rejected  the  method 
of  Tresaguet  wliich  included  a  pavement  of  large,  rough 
stones  set  on  edge  and  adopted  a  method  of  construc- 
tion which  soon  proved  its  excellence  and  made  him 
famous.  It  has  since  been  largely  adopted  by  the  engi- 
neers of  France  and  other  countries  and  is  today  the 
method  almost  wholly  used  in  making  country  roads  in 
France,  Switzerland,  Germany  and  England. 

Nothing  has  marked  the  advancement  in  road 
building  within  the  last  generation  as  much  as 
the  application  of  labor-saving  machinery,  now 
used  m  road  construction.  In  the  days  of  Mac- 
adam the  stone  was  all  broken  by  hand  and  the 
process  of  consolidation  was  effected  by  the 
daily  traffic  as  it  passed  over  the  road  while  in 
the  process  of  construction.  At  the  present 
time  we  have  rock  crushers  for  the  purpose  of 
reducing  the  stone  to  angular  fragments ;  revolv- 
ing screens  for  the  purpose  of  separating-  the 
stone  into  different  sizes,  and  from  the  dust, 
which  is  used  as  a  filler  and  binder  over  the 
larger  fragments.  The  power  that  crushes  the 
rocks  also  elevates  the  resulting  product  into 
high  bins,  from  which  the  road  surfacing  ma- 
terial is  loaded  into  automatic  dumping  carts 
by  gn'avity  alone,  and  then  these  automatic  dump- 
ing carts  or  wagons  when  driven  to  the  road 
that  is  under  construction  are  emptied  of  their 
contents  by  gravity  and  the  material  spread  upon 
the  roadbed  at  a  uniform  width  and  thickness  by 
the  forward  motion  of  the  automatic  dumping 
carts  or  wagons  as  they  discharge  their  loads. 
These  angular  fragments  are  crushed  by  machin- 
ery and  separated  by  the  automatic  process  with- 
out the  hand  of  labor  being  applied  in  the  ordi- 
nary manner,  and  are  finally  consolidated  into 
a  hard,  smooth  and  impervious  crust  by  the 
passing  of  a  steam  roller  over  the  surface  many 
times  in  succession  after  the  mass  has  been 
sufficiently  moistened  by  the  application  of  water, 
which  is  generally  done  by  means  of  an  ordinary 
street  sprinkler.  So  that  the  finished  road  may 
now  be  produced  in  a  more  scientific  manner 
than  ever  before,  but  at  the  same  time  with 
greater  economy  and  much  less  cost,  because  the 
application  of  machinery  has  been  substituted  for 
the  primitive  hand  of  common  labor. 

In  addition  to  the  improvements  introduced 


in  the  crushing,  handling  and  consolidating  o£ 
the  mass  of  stone  used  in  the  macadam  roads, 
there  are  many  other  useful  inventions  in  the 
way  of  earth  handling  machinery  by  which  the 
cost  of  grading  and  shaping  the  road-bed  is- 
much  reduced.  In  addition  to  the  macadam  road 
there  are  various  other  kinds  in  use  in  the  United 
States,  among  them  being  the  chert  roads  com- 
mon in  the  South,  the  brick  roads  common  in 
the  North,  and  the  gravel  roads  common  in  both 
the  North  and  South. 
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struction' ;  Spaulding,  'A  Move  for  Better  Roads 
and  Pavements';  Rockwell,  'Roads  and  Pave- 
ments in  France' ;  Parnell,  'A  Treatise  on 
Roads' ;  Cacdington,  'The  Maintenance  of  Mac- 
adamized Roads.'  Martin  Dodge, 
Director  Public  Road  Inquiries,  United  Slates 
Department  of  Agriculture. 

Roads  and  Highways.  Statesmen,  diplo- 
mats, historians,  and  scientists  agree  that  the 
most  important  element  which  lies  at  the  root 
and  be^nning  of  a  nation's  progress,  ami  that 
which  IS  indeed  the  greatest  part  of  the  founda- 
tion of  a  country's  civilization,  is  a  system  of 
good  roads.  Without  this  the  national  resources 
and  energies  remain  to  a  degree  unawakened 
and  useless.  Roads  are  the  veins  and  arteries 
by  means  of  which  the  circulation  of  the  social 
body  is  carried  on.  Where  they  are  clogged 
the  march  of  civilization  is  retarded.  The  peo- 
ple have  little  in  common.  Unity  of  purpose 
finds  little  _  place  with  them.  Limited  oppor- 
tunity for  intercourse  of  any  kind  hurts  their 
commercial  prospects.  The  natives  of  a  coun- 
try entirely  without  roads  would  of  necessity  be 
simply  savages.  The  absence  of  good  roads 
would  manifestly  have  retarded  progress  in  the 
United  States  had  it  not  been  for  the  fact  that 
the  country  and  the  locomotive  practically  grew 
up  together. 

Roman  Roads. —  The  ancient  Romans  were 
the  pioneer  constructors  of  roads,  and  regarded 
them  as  of  vital  importance  for  conquest  and 
the  maintenance  of  their  empire.  They  are  said 
to  have  learned  the  art  from  the  Carthaginians. 
E.xcept  where  some  natural  barrier  made  it  im- 
possible, the  Roman  roads  were  almost  inva- 
riably in  straight  lines.  The  substantial  charac- 
ter of  these  early  highways  is  well  demonstrated 
by  the  fact  that  they  have  in  some  instances 
borne  the  traffic  of  2,000  years  without  material 
injury.  The  Appian  Way,  the  "Queen  of  Roads,* 
reaches  its  magnificent  distance  of  350  miles  out 
from  the  gray  walls  of  imperial  Rome,  under 
arches  of  imperishable  fame,  past  massive  ruins, 
over  weird  catacombs,  and  has  won  a  name  for 
all  time  as  the  royal  Roman  road.  The  Appian 
Way  was  begun  by  Caesar  Appius  Claudius,  the 
blind,  in  the  year  312  B.C.,  and  reached  to  Capua, 
afterward  being  extended  to  Brundusium.  Over 
the  "Queen  of  Roads"  passed  the  Apostle  Paul, 
and  other  saints  and  martyrs  have  trod  the  im- 
perial way  over  the  Campagna,  and  under  the 
arch  of  Drusus  into  Rome. 

British  Roads.— It  was  the  boast  of  Great 
Britain  100  years  ago  that,  beyond  all  rational 
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dispute,  it  stood  at  the  head  of  the  world's 
civilization,  because  no  country  on  the  face  of 
the  earth  was  so  well  provided  with  good 
roads.  The  length  of  pike-roads  and  highways 
in  Great  Britain  in  1820  reached  a  total  of 
114,829  miles.  These  British  roads  were  often 
the  noblest  exemplification  of  engineering  skill, 
which  subjugated  and  triumphed  over  great 
physical  difficulties.  Many  of  the  British  roads 
were  carried  over  rivers,  supported  across  ra- 
vines and  hollows  by  stupendous  embankments, 
driven  underground  through  mountains,  and 
sometimes  terminating  on  piers  extending  far 
into  the  sea.  The  union  of  England  and  Scot- 
land was  due  not  to  the  kingly  compact  of  1707, 
but  to  the  completion  of  a  great  highway  be- 
tween London  and  Edinburgh.  This  Great 
North  Road,  as  it  has  been  called,  was  later  ex- 
tended north  from  Edinburgh  to  the  remotest 
extremity  of  Scotland  —  a  distance  greater  than 
from  London  to  Edinburgh.  The  North  Road, 
which  passes  through  Stamford,  Doncaster, 
York,  Durham,  and  Newcastle,  is  some  340  miles 
in  length.  Arched  bridges,  as  a  part  of  it, 
were  built  over  the  South  Esk  at  Montrose, 
over  the  Don  at  Aberdeen,  and  over  the  Dean 
and  the  Tyne,  the  Findhorn,  and  the  Lossie. 
For  37  miles  the  road  follows  the  coast  line  en- 
tirely at  Aberdeen,  and  thence  strikes  across 
country  to  Elgin,  a  distance  of  67  miles.  Not- 
withstanding that  this  section  passes  over  much 
hilly  country,  it  is  so  artfully  conducted  that 
hardly  a  single  heavy  grade  is  encountered  the 
whole  way.  The  good  results  of  such  a  road 
were  soon  made  manifest.  The  manufacture 
of  coaches  and  private  carriages  was  materially 
increased.  Inns  were  established  along  the  high- 
way, the  mails  were  carried  more  frequently  and 
more  quickly,  the  value  of  property  was  greatly 
increased,  trade  was  promoted,  and  the  general 
condition  of  even  the  poorest  inhabitants  was 
ameliorated  by  numerous  accommodations  and 
comforts  which  were  formerly  entirely  beyond 
their  reach. 

The  progress  of  civilization  in  India  is 
owing  largely  to  the  military  highway  built  by 
the  British  from  Bombay  to  Calcutta.  The  Eng- 
lish did  much  also  for  the  interesting  island  of 
feney  by  building  military  roads  across  the 
island  and  around  it  in  the  year  1817.  In  Nor- 
way there  are  many  important,  well  kept  roads, 
and  among  them  the  great  highway  extending 
from  Christiania  to  .  Leirdalsoren  is  conspicu- 
ously prominent.  This  road  is  150  miles  long 
and  for  the  greater  part  of  the  distance  winds 
through  the  mountains.  The  road  systems  of 
Austria,  Switzerland,  and  some  of  the  German 
states  are  vastly  superior  to  anything  in  the 
United  States. 

Roads  in  France. —  To-day  Trance  probably 
leads  the  world  in  a  system  of  good  roads.  Al- 
though her  area  is  only  about  four  times  as 
great  as  that  of  the  State  of  New  York,  France 
has  spent  about  $600,000,000  in  the  construction 
of  her  common  roads,  and  annually  spends  about 
$18,000,000,  or  three  per  cent,  of  the  first  cost, 
in  keeping  them  in  repair.  France  has  87  de- 
partments, answering  somewhat  to  our  counties, 
ind  within  these  are  various  forms  of  local  gov- 
ernments bearing  _  some  resemblance  to  those 
generally  adopted  in  our  cities  and  towns.  The 
government  maintains  a  large  body  of  trained 
engineers  in  its  special  department  of  roads  and 


bridges,  to  which  is  entrusted  the  practical  worK 
of  constructing  and  repairing  the  common  roads. 
These  comprise :  first,  national  roads,  which  gen- 
erally cross  several  departments,  connecting  im- 
portant cities  and  towns;  and  second,  depart- 
ment roads,  which  connect  the  chief  cities  and 
towns  within  the  department.  The  less  im- 
portant roads  are  still  further  classified  and 
divided,  but  the  roads  within  a  department  are 
under  charge  of  an  engineer-in-chief,  whose  di- 
rections to  his  corps  of  subordinate  superin- 
tendents and  overseers  must  be  implicitly  fol- 
lowed. No  part  of  the  road  system  of  France 
escapes  attention,  and  every  road  is  subdivided 
into  sections  varying  in  length  according  to 
its  importance. 

Chinese  Roads. —  Even  in  China,  the  great 
uncivilized,  the  public  roads  are  in  many  ways 
admirable  from  their  regularity,  good  condition, 
and  comfort  Upon  the  government  highways 
immense  bridges  have  been  built  from  mountain 
to  mountain  and  over  deep  ravines.  In  the 
Alpine-like  region  of  Xeusi  there  is  a  govern- 
ment road  built  for  the  most  part  over  bridges 
and  along  the  sides  of  mountains  at  an  enor- 
mous outlay  of  labor.  This  road  is  said  to 
have  been  built  under  the  supervision  of  a  fa- 
mous general  and  by  his  army  of  many  hundred 
thousand  men.  In  building  imperial  highways, 
as  in  the  construction  of  their  canals,  the  Chi- 
nese delight  in  straight  lines,  consequently  moun- 
tains are  leveled  or  tuftneled  and  valleys  filled 
up  to  meet  the  road  requirements.  In  some 
provinces  the  public  highways  are  flanked  by 
rows  of  trees  on  either  side,  or  by  a  wall  eight 
feet  high  to  prevent  travelers  from  damaging 
the  well-cultivated  fields  and  gardens. 

American  Roads. —  In  America,  the  construc- 
tion of  extensive  public  highways  in  this  country 
was  begun  so  long  ago  as  1776,  when  the  first 
artificial  road  was  built  from  Philadelphia  to 
New  York,  and  later  the  famous  stage  road 
from  New  York  to  Boston.  An  often  proposed 
grand  boulevard  from  ocean  to  ocean  had  its 
genesis  early  in  the  century  when  Ohio  asked 
for  admission  to  the  Union.  It  was  then  a  de- 
batable question  whether  emigration  would  be 
drawn  to  Ohio,  from  the  fact  that  it  was 
cut  off  from  the  seaboard  at  the  east  —  the  great 
Alleghany  Mountains  forming  a  barrier  which 
seemed  to  be  impassable.  The  natural  highways 
then  were  the  waterways,  the  navigable  streams, 
but  it  was  a  very  long  distance  down  the  Ohio 
and  down  the  Mississippi,  and  the  journey  was 
attended  with  such  risks  and  expense  that  it 
was  deemed  almost  impracticable.  In  the  Senate 
of  the  United  States,  Henry  Clay  devised  the 
means.  He  suggested  that  when  Ohio  was  ad- 
mitted into  the  Union  there  should  be  set  aside 
20  per  cent, —  afterward  reduced  to  S  —  of  the 
proceeds  of  the  sale  of  public  lands  in  that  State, 
after  deducting  expenses,  for  the  purpose  of 
building  a  road  to  connect  with  the  Ohio  River 
the  waters  that  flowed  into  the  Atlantic  Ocean. 
Among  the  appropriations  that  were  designed  by 
Congress  to  help  and  aid  that  work  two  were 
vetoed,  but  by  the  indomitable  perseverance  of 
Henry  Clay,  which  won  for  him  the  appellation, 
'The  Father  of  Public  Improvements,"  he  car- 
ried his  plan  to  a  successful  termination.  The 
road  which  was  finally  built  was  variously 
known  as  the  Great  Western  or  National  Turn- 
pike Road,  the  National  Highway,  and  the  Cum- 
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lerland  Road,  and  connected  the  District  of 
Columbia  with  the  Ohio  River.  Commenced  in 
1806  and  built  at  a  cost  of  $1,800,000,  it  was  the 
first  internal  improvement  of  any  magnitude  un- 
dertaken at  public  expense.  Before  the  close 
of  the  year  1831  over  $200,000  had  been  ex- 
pended upon  it  in  repairs.  The  road  ran  from 
between  a  point  nearly  opposite  Steubenville, 
Ohio,  and  Wheeling,  in  West  Virginia,  through 
Ohio  and  Allegheny  counties  to  Cumberland, 
thence  through  Cumberland  and  Washington 
counties  and  in  Frederick  County  to  Frederick- 
ton,  all  in  Maryland.  Connecting  there  was  a 
road  that  led  to  Baltimore  and  one  that  led  to 
Washington,  D.  C.  The  national  road  had  a 
uniform  width  of  80  feet,  and  was  afterward  ex- 
tended westward  from  the  Ohio  River  to  In- 
dianapolis. _  Other  highways  followed  this  pio- 
neer turnpike,  and  prominent  among  these  was 
the  Old  State  Road  from  Albany  to  Buffalo  and 
thence  westward  through  Cleveland  to  the  prai- 
rie lands  of  the  Mississippi  Valley.  _ 

The  Santa  Fi  Trail. —  The  original  highway 
across  the  western  prairie  region  was  the  famous 
Santa  F6  Trail  extending  from  Saint  Louis  to 
Santa  Fe,  N.  M.,  and  was  first  established  early 
in  the  century.  The  people  of  Missouri  in  1825, 
secured  a  congressional  appropriation  of  $30,000 
for  the  building  of  a  better  wagon  road  to 
Santa  Fe.  I.  C.  Brown  made  the  survey,  but 
the  road  was  never  completed.  The  first  banta 
Fe  Trail  was  directly  westward  from  Independ- 
ence, Mo.,  to  the  mountains  of  Colorado,  and 
thence  south  to  Taos,  which  is  about  175  miles 
north  of  Santa  Fe.  Afterward,  as  the  trade 
grew,  another  trail  was  considerably  used,  the 
route  which  was  followed  substantially  by  the 
Atchison,  Topeka  and  Santa  Fe  Railroad.  But 
the  favorite  "old  Santa  Fe  Trail*  was  that  along 
the  Arkansas,  thence  across  to  the  Cimarron, 
thence  almost  in  a  direct  line  to  Wagon  Mound, 
K.  M.,  a  conspicuous  landmark,  thence  to  Las 
Vegas,  San  Miguel,  and  Santa  Fe.  To  the 
northward  the  pony  express  blazed  the  way 
across  the  plains  to  the  Pacific  coast,  followed 
by  the  stage-coach  and  the  wagon  trains,  and 
later  the  Union  Pacific  Railway  marked  the  path 
of  commerce  that  eventually  brought  the  Atlan- 
tic and  Pacific  in  close  relation.  From  those 
pioneer  days  to  the  present  the  United  States 
Tiave  been  building  roadways  —  north,  _  south, 
■east,  and  west  —  only  when  increasing  internal 
commerce  made  it  necessary,  and  the  roads  thus 
constructed  were  made  cheaply  and  with  no  eye 
to  the  future. 

Road  Building. —  The  fact  is  patent  that  the 
United  States  government  has  practically  wasted 
hundreds  of  thousands  of  dollars  in  repairing 
and  maintaining  poor  roads,  which  is  in  itself 
another  argument  in  favor  of  great  national 
"highways  of  proper  construction.  Measured  by 
every  rule  of  economy,  the  common  roads  of  the 
United  States  constitute  a  poor  investment  and 
are  the  worst  in  the  civilized  world.  For  nearly 
a  century  the  United  States  has  been  expending 
more  in  labor  and  money  to  carry  on  a  system 
of  inefficient  and  shiftless  roadways  than  would 
J)e  sufficient  to  keep  in  proper  repair  double 
the  length  of  high  class  roads  under  the  methods 
pursued  by  France,  Italy,  and  other  countries  in 
Europe.  In  this  almost  hopeless  struggje  for 
road  reform  America  has  but  followed  in  the 
footsteps  and  repeated  the  history  of  European 


nations,  where,  in  the  beginning,  the  same  ob- 
stacles were  encountered  and  the  same  objections 
urged  which  meet  the  American  to-day.  Road 
building  is  in  itself  an  art  apart — a  type  of 
engineering  accomplishment — to  which  few  men 
have  given  more  than  brief  study,  and  none,  so 
far  as  we  know,  have  made  the  subject  a  life- 
work.  The  properly  built  highway  is  something 
more  than  the  work  of  an  engineer,  for  it  is  a 
boon  and  a  blessing  to  mankind  and  to  civiliza- 
tion. Like  a  great  poem,  it  will  live  in  after 
^ears  and  bring  fame  to  the  man  who  has  built 
mtelligently  and  for  all  time.  _  In  the  laying 
out  of  a  new  road  the  skill  and  ingenuity  of  the 
engineer  are  taxed  to  make  the  gradients  easy, 
with  as  little  expense  as  possible  in  excavating 
and  embanking,  without  deviating  much  from 
the  direct  course  between  the  fixed  points 
through  which  the  roads  must  pass.  In  order 
to  do  this,  an  accurate  survey  of  the  tract,  in- 
cluding the  relative  levels  of  its  different  parts, 
and  the  nature  of  the  strata,  is  a  necessary  pre- 
liminary. The  formation  of  an  extended  line  of 
road  often  involves  the  construction  of  ex- 
tensive bridges,  viaducts,  and  the  like,  which 
requires  the  greatest  engineering  skill.  The  best 
method  for  road  building  is  a  much  debated 
subject  among  engineers,  and  there  are  many 
systems^  which  are  worthy  of  consideration.  The 
great  rival  systems  of  Telford  and  Macadam 
are  perhaps  the  most  widely  _  known,  but  the 
many  systems  afford  a  fascinatinp;  study  for  one 
interested  in  the  welfare  of  mankind. 

Ocean  to  Ocean  Boulevard. —  Considering 
the  plan  for  a  great  national  highway  from 
ocean  to  ocean,  a,  grand  boulevard  stretching 
from  the  Atlantic  to  the  Pacific,  the  scheme 
appears  so  feasible  that  one  marvels  it  was  not 
accomplished  long  ago.  The_  air-line  distance 
from  New  York  to  San  Francisco  is  2,600  miles, 
and  the  railroad  distance  3,370  miles.  The  rail- 
roads, in  order  to  reach  commercial,  mining, 
and  manufacturing  centres,  vary  greatly  from 
their  natural  route.  A  national  ocean-to-ocean 
highway  should  traverse  the  distance  in  about 
3,000  miles,  starting  from  Boston  and  passing  ■ 
through  the  cities  of  Buffalo,  Cleveland,  Toledo, 
Chicago,  Omaha,  and  Denver  to  San  Francisco. 
The  suburban  system  of  boulevards  in  each  of 
these  cities  will  average  25  miles  from  east  to 
west,  making  a  total  of  200  miles  of  a  great 
national  roadway  already  constructed.  A  hun- 
dred smaller  towns  and  cities  with  well  paved 
roadways,  averaging  from  2  to  10  miles  from 
east  to  west,  will  add  soo  miles,  making  in  all 
scarcely  more  than  2,000  miles  of  roadway  to  be 
built.  Of  this  2,000  miles,  fully  1,200  miles  of 
roadway  already  exist  in  main-traveled  high- 
ways from  east  to  west,  and  these  inland  roads 
would  be  widened  and  improved.  This  would 
leave  but  something  like  800  miles  of  roadway 
to  be  bridged,  blasted,  or  filled.  In  the  event  of 
a  national  highway  being  built  across  the  conti- 
nent, it  has  been  suggested  that  convict  labor  be 
employed  in  the  construction  of  the  road,  each 
State  adding  its  quota.  Heretofore,  there  has 
been  great  objection  to  this  class  of  labor  in 
almost  every  line  of  work,  on  account  of  the 
feeling  that  convicts  employed  in  this  way  de- 
prive free  labor  of  its  function.  This  is  uni- 
versally true  except  in  road  building,  for  on 
account  of  the  great  expense  coincident  with 
the  employment  of  free  labor,  no  State  has  un- 
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deruken  to  build  roads  to  an  extent  great 
enough  to  require  a  large  amount  of  it.  Con- 
victs have  been  used  abroad  in  building  many 
important  local  and  national  works.  The  great 
docks  at  Liverpool,  which  virtually  made  that 
city  famous,  were  constructed  entirely  by  such 
labor.  It  is  safe  to  say  that  these  huge  struc- 
tures would  never  have  been  built  had  the  work 
necessitated  the  employment  of  free  labor  with 
its  accompanying  cost.  Time  need  be  given  lit- 
tle consideration  in  the  construction  of  an  ocean- 
to-ocean  boulevard.  In  this  age  of  rapid  con- 
struction the  element  of  time  is  practically  anni- 
hilated. That  far-famed  monument  of  antiquity, 
the  Great  Wall  of  China,  was  completed  within 
a  space  of  five  years,  and  the  length  of  this  great 
wall  is  upward  of  1,500  miles.  The  country  over 
which  it  passes  is  wild  And  hilly,  and  in  some 
places  it  is  built  on  the  steep  sides  of  mountains 
between  5,000  and  6,000  feet  above  the  level  of 
the  sea.  The  wall  crosses  rivers  and  valleys,  and 
in  some  places  large  tracts  of  marsh  land  were 
great  obstacles  to  the  architects,  but  all  these 
difficulties  were  overcome.  To  accomplish  this 
work  the  power  of  a  despotic  emperor  was  ex- 
erted, and  every  third  man  in  the  kingdom  was 
forced  to  labor  at  the  undertaking. 

Will  M.  Clemens, 
Editorial  Staff,  *  Encyclopedia  Americana.^ 

Roan  Antelope,  a  large  and  handsome 
South  African  antelope  (Hippo tragus  equinus), 
related  to  the  exterminated  blaaubok  and  the 
beautiful  sable  antelope,  which  is  of  a  reddish 
hue.  with  strong  black  and  white  markings  on 
the  face.     It  is  becoming  very  rare. 

Roanne,  ro-an,  France,  town  in  the  depart- 
ment of  the  Loire  and  an  important  railway 
junction,  59  miles  by  rail  northwest  of  Lyons. 
Extensive  engineering  work  shops  are  located 
here,  besides  iron  and  copper  foundries,  many 
dye-works,  pottery  and  tile  works.  Pop.  about 
36.000. 

Roanoke,  Va.,  city  in  Roanoke  County; 
located  on  the  Roanoke  River  and  on  the  Nor- 
folk &  Western  railroad,  53  miles  west  of  Lynch- 
burg. Roanoke  was  formerly  a  leading  tobacco 
market,  but  in  later  years  has  become  the  centre 
of  a  large  section  rich  in  iron  mining  and  farm- 
ing interests. 

Industries. —  Roanoke  has  extensive  iron 
manufacturing  interests,  joUing  mills,  tobacco 
factories,  bottling  works,  box  factories,  loco- 
motive and  car  shops,  canning  factories,  wheel 
and  spoke  factories,  machine  shops,  saw  mills, 
planinK  mills,  wooden-ware  factories,  knitting 
and  silk  works,  iron  furnaces,  bridge  works, 
foundries,  rolling  mill,  cotton  mill,  carriage  and 
wagon  factories,  and  many  smaller  industries. 
It  had  an  assessed  property  valuation  in  1903 
of  $13,158,881.58.  Municipal  tax  rate,  $1.25  on- 
the  $100. 

Public  Buildings. —  The  Virginia  College  for 
young  ladies  and  the  National  Business  College 
for  both  sexes  are  located  here,  and  the  famous 
Hollins  Institute  for  young  ladies  is  located 
within  seven  miles  of  Roanoke.  There  is  also  a 
very  fine  high  school,  and  grammar  and  other 
schools,  court-house,  city-hall,  Academy  of  Mu- 
sic, and  numerous  fine  business  blocks. 

Government. —  The  city  is  governed  by  a 
mayor  and  city  council  elected  by  the  people. 
There  is  an  excellent  paid  fire  department  and 


electric  street  railways  and  electric  lights.  The 
city  has  an  improved  sewer  system  and  two 
waterworks  plants.  There  are  several  national 
and  State  banks,  excellent  hotels,  daily  and 
weekly  newspapers  and  monthly  periodicals. 

Population. —  Roanoke  was  incorporated  in 
1884,  and  has  grown  steadily  in  population  and 
wealth.  At  that  time  the  population  was  5,000; 
in  1890  it  had  16,159  inhabitants,  and  in  1900 
this  had  increased  to  21495.  The.  population 
in  19 10  was  .34,874. 

E.  B.  Jacobs, 
Secretary  Roanoke  Chamber  of  Commerce. 

Roanoke,  a  river  in  Virginia  and  North 
Carolina,  formed  by  the  confluence  of  the  Dan 
and  Staunton  rivers  at  Clarksville,  Va.  It  flows 
south  and  southeast  for  nearly  300  miles,  enter- 
ing the  Atlantic  Ocean  through  Albemarle 
Sound.  It  is  a  tidal  stream  fully  80  miles  from 
its  mouth  and  is  navigable  to  its  source.  The 
Dan  and  Staunton  are  navigable  for  small  ves- 
sels for  some  distance  from  the  Roanoke.  At 
Halifax,  N.  C.,  there  are  rapids  and  falls  which 
furnish  considerable  water-power.  A  canal  has 
been  built  around  this  obstruction  to  navigation. 

Roanoke  College,  located  at  Salem,  Va. 
It  was  established  in  1853  under  the  auspices 
of  the  Evangelical  Lutheran  Church,  and  is 
governed  by  a  self-perpetuating  board  of  trustees. 
It  offers  a  classical  course,  leading  to  the  degree 
of  A.B.,  and  a  business  course,  and  has  also  a 
preparatory  department  It  is  coeducational,  but 
few  women  have  enrolled.  The  college  pos- 
sesses a  numismatic  collection  of  considerable 
value,  a  library  with  24,000  volumes  (in  1910) ; 
and  grounds  and  buildings  valued  at  over 
$100,000.  The  productive  funds  amount  to 
$136,500,  and  the  annual  income  in  1910  was 
$29,000.  The  students  numbered  210,  and  the 
faculty  19. 

Roanoke  Colony,  The,  in  American  colo- 
nial history,  the  name  applied  to  a  famous  land 
grant  of  the  crown.  In  1584  Sir  Walter  Raleigh, 
having  obtained  a  large  grant  of  land  from 
Queen  Elizabeth,  sent  out  9  April,  seven  vessels 
and  108  settlers  under  the  command  of  Sir 
Richard  Grenville.  After  skirting  the  West  In- 
dies and  Hispaniola,  they  landed  at  Roanoke, 
in  Nortli  Carolina,  20  June.  Ralph  Lane  was 
left  in  charge  of  the  settlement  and  Grenville 
returned  to  England.  During  the  following 
\yinter  Lane  made  numerous  exploring  expedi- 
tions and  suffered  greatly  from  Indian  attacks. 
In  the  spring  -he  received  some  aid  in  men  and 
supplies  from  Sir  Francis  Drake,  but  finally  the 
settlers  persuaded  Drake  to  take  them  home. 
Soon  after  Grenville  arrived  with  new  settlers. 
These  had  been  destroyed  by  the  Indians  when, 
in  1587,  a  new  colony  of  Raleigh's,  under  White, 
came  out.  White  himself  returned  to  England. 
When  he  came  back  (1590)  he  found  the  colony 
vanished.  It  seems  to  have  been  destroyed  by 
the  savages,  though  there  is  a  theory  that  de- 
scendants of  the  colonists  are  still  to  be  found 
among  North  Carolina  half-breeds. 

Roanoke  Island,  Battle  of.  After  the 
capture  by  Union  troops  of  Forts  Hatteras  and 
Qark,  at  Hatteras  Inlet  (q.v.),  29  Aug.  1861, 
the  Confederates  began  to  erect  works  on  Roa- 
noke Island,  to  command  the  narrow  channel 
connecting  Albemarle  and  Pamlico  sounds,  con- 
sidered as  the  key  to  one  third  of  North  Caro- ' 
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lina,  the  possession  of  which  by  the  Union  forces 
would  enable  them  to  reach  the  railroad  con- 
necting Richmond  with  New  Orleans.  The 
Union  authorities  decided  to  seize  the  position, 
and  7  Jan.  1862  Gen.  Burnside,  who  had  a 
division  of  12,000  men,  was  ordered  to  seize 
and  hold  Roanoke  Island,  capture  Newbern  and 
Fort  Macon,  open  the  harbor  of  Beaufort  and, 
if  practicable,  to  advance  from  Newbern  and 
seize  the  railroad  to  Goldsboro.  On  7  January 
vessels  carrying  the  troops  set  sail  from  An- 
napolis, and  by  night  of  the  loth  more  than  80 
4  vessels  of  all  kinds  had  rendezvoused  at  Fort 
Monroe,  20  being  war  vessels,  carrying  over  60 
£uns,  under  command  of  Flag-Officer  L.  M. 
Goldsborough.  The  fleet  was  divided  into  two 
columns  under  Commanders  S.  F.  Hazard  and 
S.  C.  Rowan.  The  expedition  sailed  from  Fort 
Monroe  on  the  night  of  the  nth,  and  after 
many  mishaps,  in  which  some  vessels  were  lost, 
by  4  February  had  passed  into  Pamlico  Sound, 
and  orders  were  given  for  the  advance  on  Roa- 
noke Island.  On  the  morning  of  the  5th  the 
start  was  made,  with  65  vessels  in  all,  naval  ves- 
sels and  transports.  On  the  7th  the  armed  ves- 
sels engaged  the  Confederate  batteries  on  the 
west  side  of  Roanoke  Island,  and  also  small  gun- 
boats, which  were  soon  driven  off.  The  forts 
were  silenced  and  on  the  morning  of  the  8th 
Burnside  had  over  8,000  troops  and  a  battery 
ashore  at  Ashby's  Harbor.  Confronted  by  Con- 
federate works,  manned  by  nearly  6,000  men,  he 
had  formed  his  division  into  three  brigades, 
commanded  by  Gens.  J.  G.  Foster,  Jesse  L.  Reno, 
and  John  G.  Parke.  The  advance  was  ordered 
early  in  the  morning,  Foster  leading,  in  the  cen- 
tre, Parke  on  the  right  and  Reno  on  the  left. 
While  Foster  pressed  the  front  and  engaged  with 
his  artillery,  Reno,  marching  at  times  waist-deep 
in  the  mud  of  the  swamps,  gained  the  right  of 
the  Confederate  position,  Parke,  in  the  same 
manner  gaining  the  left,  and,  after  a  more  than 
three  hours'  fight,  a  simultaneous  charge  was 
made  and  the  entire  position  carried.  This 
cleared  the  road.  Burnside  marched  to  the 
head  of  the  island,  where  the  forts  on  the  shore 
and  their  entire  garrisons  were  captured.  The 
Union  loss  was  37  killed,  214  wounded,  and  13 
missing.  The  Confederate  loss  was  23  killed,  58 
wounded,  62  missing  and  about  2.650  captured, 
including  159  officers.  The  Confederate  gun- 
boats went  up  Albemarle  Sound  to  Elizabeth 
City,  pursued  next  morning  by  Commander 
Rowan,  with  14  vessels.  Rowan  promptly  at- 
tacked, and  after  a  short  but  severe  engage- 
ment. Lynch,  the  Confederate  commander,  or- 
dered the  abandonment  of  his  boats,  ran  them 
aground  and  set  them  on  fire.  Rowan  had  2 
killed  and  6  wounded.  Having  gained  entire 
possession  of  Roanoke  Island  and  the  control  of 
the  inland  waters  of  North  Carolina,  Burnside's 
next  step  was  the  capture  of  Newbern  (q.v.). 
Consult:  ^Official  Records,'  Vol.  IX.;  the  Cen- 
tury Company's  'Battles  and  Leaders  of  the 
Civil  War,'  Vol.  I.  See  Newbern,  Operations 
AT,  IN  THE  Civil  War.  £.  A.  Carman. 

Roaring,  a  disease  of  horses  whereby  the 
air-passages  are  partially  obstructed,  giving  rise, 
when  the  horse  is  briskly  exercised,  to  a  pecu- 
liar noise  in  breathing.  The  disease  is  due  to 
inflammation  of  the  larynx  or  of  the  windpipe, 
with  wasting  or  paralysis  of  some  of  the  laryn- 


geal muscles,  whereby  the  glottis  becomes  con- 
tracted. The  fluid  discharged  from  the  affected 
parts,  changing  into  a  tough,  viscid  substance, 
adheres  to  the  larynx  and  upper  part  of  the 
windpipe  and  further  obstructs  them.  But  the 
specific  causes  of  roaring  are  various.  It  some- 
times follows  strangles.  Carriage-horses  are 
more  subject  to  it  than  saddle-horses,  and  this 
is  explained  by  the  injury  done  to  the  larynx 
by  tight  reining.  There  are  also  various  kinds 
of  roaring,  distinguished  by  the  sounds,  as  whis- 
tling, wheezing,  high-blowing,  and  piping.  The 
disorder  does  not  appear  to  be  amenable  to  treat- 
merit,  though  in  early  stages,  as  when  it  pro- 
ceeds from  catarrh  or  influenza,  it  may  be  re- 
lieved by  blisters  or  setons.  The  disease  renders 
a  horse  unsound,  as  it  unfits  him  for  the  ordi- 
nary strain  of  work. 

Roaring  Forties,  a  sailor's  term  for  a 
region  of  the  great  Southern  Ocean  lying  south 
of  latitude  40°  to  45°  S.,  where  strong  and  often 
stormy  west-northwest  winds  prevail.  Owing  to 
these  winds  the  outward  voyage  to  Australia  by 
sailing  vessels  is  made  via  the  Cape  of  Good 
Hope  and  the  homeward  voyage  via  Cape  Horn. 
The  same  name  is  sometimes  given  by  analotcy 
to  a  belt  of  the  North  Atlantic  about  40  to  50°  N. 

Roasting.     See  Cookery. 

Rob  Roy  (Robert  the  Red),  Roy,  or  Gael 
Ruidh,  meaning  *red*;  Scottish  Highland  free- 
booter: b.  Buchanan  parish  167 1 ;  d.  Balquhidder 
28  Dec.  1734.  His  true  name  was  Robert  Mac- 
gregor,  but  he  assumed  that  of  Campbell,  on 
account  of  the  outlawry  of  the  clan  Macgregor 
by  the  Scottish  Parliament  in  1693.  He  was  a 
trader  in  cattle  previous  to  the  rebellion  of  1715, 
in  which  he  joined  the  adherents  of  the  Pre- 
tender. On  the  suppression  of  the  rebellion  the 
Duke  of  Montrose,  with  whom  Rob  Roy  had 
previously  had  a  quarrel,  took  the  opportunity  to 
deprive  him  of  his  estates ;  and  the  latter  began 
to  indemnify  himself  by  a  war  of  reprisals  upon 
the  property  of  the  duke.  His  was  a  lengthy 
and  eventful  career  with  many  hair-breadth 
escapes  from  his  enemies.  Consult:  Sir  Walter 
Scott's  'Introduction*  to  his  novel  of  <Rob  Roy' 
(1818)  for  a  full  account  of  this  chieftain,  in- 
terest in  whose  name  was  aroused  largely  by 
that  work;  also  lives  by  Macleay  (new  ed.  1881) 
and   Miller    (1883). 

Robber  CounciL    See  Ectvches. 

Robber-fly,  one  of  the  slender  and  long- 
bodied  but  strong  and  active  flies  of  the  family 
Asilida,  which  prey  upon  many  kinds  of  insects, 
by  darting  upon  them,  and  stabbing  them  with 
their  dagger-like  beaks.  These  instruments  are 
armed  at  the  tip  with  bristles  which  prevent  the 
victim  from  escaping  until  his  death  is  accom- 
plished. Some  species  might  easily  pierce  a 
man's  skin,  but  do  not  do  so,  nor  attack  cattle. 
They  are  an  enemy  to  be  dreaded  by  bee-keepers, 
however,  as  they  attack  bees  and  where  numer- 
ous may  seriously  interfere  with  their  dispo- 
sition to  gather  honey  or  even  prevent  swarming. 
Hence  a  common  name  is  "bee-killer."  Some 
of  them  resemble  wasps,  to  whom  their  evil 
deeds  are  often  attributed.  They  lay  their  eggs 
in  earth-moid  or  rotten  wood,  and  the  larvae 
live  in  the  ground  where  they  prey  upon  insects 
and  their  eggs.  Over  3,000  species  are  known, 
of  which  about  400  are  .American.  Consult 
Howard,  "The  Insect  Book'  (New  York,  1901). 
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Robber  Palm,  or  Cocoanut  Crab,  a  large 
and  powerful  land-crab  (Birgus  latro)  of  the 
East  Indies,  related  to  the  hermit-crabs,  which 
lives  in  a  hole  in  the  earth  under  trees,  lining 
its  burrow  with  the  fibrous  cocoanut  husks,  has 
an  almost  lung-like  modification  of  the  gill- 
cavity  for  breathing  air  directly,  yet  visits  the 
sea  annually  in  droves  to  spawn.  It  goes  abroad 
only  at  night  and  feeds  on  cocoanuts,  though 
it  does  not  climb  for  tliem,  and  is  itself  eaten  in 
Amboyna  and  elsewhere.  Darwin  has  graphic- 
ally described  how  it  tears  the  husk  from  the 
cocoanuts,  and  hammers  on  the  round  depres- 
sions at  one  end  until  entrance  is  effected.  Con- 
sult Forbes,  'A  Naturalist's  Wanderings'  (1885). 

Robbery,  is  the  wrongful  taking,  without 
a  claim  of  right,  of  a  thing  of  value  from  one's 
person  against  his  will,  or  by  force,  or  through 
placmg  him  in  fear.  In  the  United  States  the 
offense  is  regulated  by  the  statutes  of  the  various 
jurisdictions,  in  some  of  which  the  degree  of 
guilt  depends  on  the  nature  of  the  act.  Actual 
force  need  not  be  employed  to  induce  fear,  and 
fear  may  extend  to  a  threatened  destruction  of 
•one's  property,  or  injury  to  reputation.  The 
law  does  not  hold  that  the  property  must  be  in 
the  actual  physical  possession  of  one,  or  in 
contact  with  his  person,  but  merely  that  it  must 
be  in  his  presence,  or  in  his  immediate  control ; 
the  property  need  not  belong  to  the  person  from 
whom  it  is  taken.  Two  or  more  pei'sons  may 
be  equally  liable  for  robbery  if  participating  in 
any  of  the  acts  by  which  it  is  carried  out.  Pun- 
ishment for  robbery  is  fixed  by  statute. 

Robbia,  rob'be-a,  Luca  della,  Italian 
sculptor  •  b.  Florence  1400 ;  d.  1482.  In  the  Early 
Renaissance  he  appeared  as  the  foremost  artist 
of  all  his  contemporaries,  and  created  a  new 
school  of  sculpture  by  his  marble  friezes  for  tne 
■organ-loft  of  the  Duomo  at  Florence.  These 
are  still  to  be  seen  in  the  Bargello  Palace  of 
the  same  city.  The  work  was  completed  in  1445 
and  represents  in  ten  panels  angels  and  boys, 
singing  and  playing  on  various  instruments,  to 
the  rhythmic  movement  of  the  dance.  For  re- 
fined and  chastened  fancy,  skilful  grouping  and 
animated  expression  this  masterpiece  showed  a 
vast  advance  on  the  hieratic  sculptures  of  medi- 
-xvalism.  The  enthusiasm  with  which  it  was 
greeted  was  redoubled,  when  in  conjunction  with 
Michelozzo  and  Maso  di  Bartolommeo,  he  exe- 
cuted the  bronze  doors  for  the  Old  Sacristy  of 
the  Duomo  (1446-64).  His  name  is,  however, 
•especially  associated  with  works  in  clay  reduced 
to  pottery  in  the  kiln,  and  colored  and  glazed 
like  faience.  This  faience  sculpture  was  un- 
known before  his  time  and  in  it  he  improved  the 
common  process  of  glazing  by  a  new  method 
all  his  own.  Numberless  were  the  reliefs,  me- 
dallions, tympanum  groups,  _  altars  and  other 
decorations  which  he  and  his  pupils  produced 
in  this  style.  He  began  by  plain  white  reliefs 
on  a  flat  blue  ground ;  the  flawless  beauty  of  his 
profiles  in  many  sculptures  of  this  kind  have 
been  the  inspiration  of  succeeding  artists.  But 
he  gradually  enriched  the  coloring  by  the  addi- 
tion of  other  tints,  some  critics  think,  with  a 
loss  to  classic  purity  and  simplicity;  yet  the 
harmonious  composition  of  his  designs,  the 
charm  of  expression  which  appears  in  everything 
ne  did,  added  to  the  boldness  with  which  he 
ventured  into  a  new  field  of  plastic  art  have  won 


for  him  a  sort  of  unique  glory  among  the  artists 
of  the  Renaissance.  His  works  and  those  of  his 
pupils  are  met  with  in  every  part  of  Tuscany, 
and  some  examples  may  also  be  seen  in  the 
museums  of  Europe.  Among  his  mos^  eminent 
pupils  were  his  nephew,  Andrea  della  Robbia 
(1437-1528);  and  the  sons  of  this  latter,  Gio- 
vanni (1469-1529)  ;  and  Girolamo  (1488-1566). 
Consult:  Barbet  de  Jouy,  <Les  Delia  Robbia' 
(1855)  ;  Cavalucci  et  Mohnier,  <Les  Delia  Rob- 
bia' (1884)  ;  Leander  Scott,  <Luca  Delia  Robbia' 
(1883). 

Robbin,  robin,  Albert  Fartiiing,  English 
writer:  b.  Launceston,  Cornwall,  I  Aug.  1856. 
He  entered  journalism  in  1871  and  has  long  been 
London  correspondent  of  the  Birmingham  Post. 
In  addition  to  several  comedies  and  other  dramas 
he  has  published  'Practical  Politics  or  the  Lib- 
eralism of  To-day>  (1888);  <The  Early  Public 
Life  of  William  Ewart  Gladstone'   (1894);  etc. 

Robbins,  robin  z,  Wilford  Lash,  American 
Protestant  Episcopal  clergyman:  b.  Boston, 
Mass.,  7  Aug.  1859.  He  was  graduated  from 
Amherst  in  1881,  studied  at  Cambridge  Theo- 
logical Seminary,  was  ordained  deacon  in  1884 
and  held  his  first  charge  at  Lexington,  Mass., 
where  he  was  advanced  to  the  priesthood  in  the 
following  year.  He  was  appointed  dean  of  the 
Cathedral  of  All  Saints  at  Albany  1887-1903  and 
in  the  year  last  named  became  dean  of  the  Gen- 
eral Theological  Seminary.  He  has  published: 
<An  Essay  Toward  Faith'  (1900);  <A  Chris- 
tian's Apolegetic'   (1902);  etc. 

Robert  I.,  king  of  Scotland.  See  Bruce, 
Robert  (3). 

Robert  II.,  king  of  Scotland,  son  of  Wal- 
ter III.,  steward  of  Scotland,  and  Marjory, 
daughter  of  Robert  Bruce :  b.  Scotland  2  March 
1316;  d.  Dundonald  Castle,  Ayrshire,  13  May 
1390.  He  was  recognized  as  heir  to  the  Scottish 
throne  by  Parliament  in  1318,  but  superseded  by 
a  son  afterward  bom  to  King  Robert,  who  suc- 
ceeded him  in  1329  under  the  title  of  David  II. 
In  1333.  Robert,  then  steward  of  Scotland,  was  a 
leader  at  Halidon  Hill  and  in  1334  was  appointed 
joint  regent  with  Moray.  In  1338-41  he  was 
sole  regent  and  after  the  battle  of  Neville's 
Cross  in  1346,  where  King  David  was  taken 
prisoner,  was  again  made  r«^ent  After  the 
death  of  David  in  1 371  Robert  was  declared  king 
and  was  crowned  shortly  afterward,  the  first 
of  the  Stuart  dynasty.  He  ratified  a  treaty  with 
France  in  the  first  year  of  his  reign,  and  con- 
tinued a  nominal  truce  with  England  until  the 
succession  of  the  English  king,  Richard  II.,  with 
whom  he  waged  two  wars.  In  the  latter  of  these 
Richard  II.  and  the  Duke  of  Lancaster  made 
successful  forays  into  Scotland.  In  1388  these 
were  avenged  by  an  invasion  of  England  by  two 
armies  and  the  famous  battle  of  Otterburn 
(Chevy  Chase)  was  then  fought.  The  long  con- 
tinued border  wars  and  the  disorders  caused  by 
the  turbulent  barons  caused  the  king,  whose 
increasing  a^e  disinclined  him  to  the  arduous 
duties  of  reigning,  to  entrust  the  management 
of  the  kingdom  to  his  second  son,  the  Duke  of 
Albany,  in  1389,  and  he  then  retired  from  public 
life. 

Robert  III,,  king  of  Scotland,  eldest  son 
of  Robert  XL:  b.  Scotland,  about  1340;  d.  Rothe- 
say. Bute.  4  April  1406.  He  was  originally  known 
as  John  Stuart,  Earl  of  Carrick,  but  assumed 
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the  name  of  Robert  on  his  coronation  in  1390. 
He  possessed  little  strength  of  mind  and  in- 
capacitated for  military  service  by  his  lameness, 
delegated,  therefore,  the  guidance  of  military 
affairs  to  his  brother,  the  Duke  of  Albany.  The 
friends  of  the  king's  eldest  son,  the  Duke  of 
Rothesay,  forced  the  abdication  of  Albany  in 
1398  and  war  was  renewed  with  England.  Scot- 
land was  invaded  for  the  last  time  by  an  English 
king  in  1400,  and  in  1402  the  Scottish  troops  met 
with  disastrous  defeat  at  Homildon  Hill.  Albany 
then  regained  the  regency,  imprisoned  Rothesay 
at  Falkland  Castle,  where  he  starved  him 
to  death,  and  caused  Robert  IH.,  in  his  terror  of 
him  to  send  his  second  son  James  to  France  for 
safety.  James  was  captured  and  impris6ned  by 
the  English  and  his  father  on  learning  of  the 
event  went  into  melancholy  and  died  soon  after. 
Scott's  <Fair  Maid  of  Perth*  is  based  upon 
various  incidents  related  above. 

Robert,  Duke  of  Normandy,  surnamed 
The  Devil  :  d.  Nicaa,  Asia  Minor,  22  July  1035. 
He  was  the  younger  son  of  Duke  Richard  II. 
and  ascended  the  throne  in  1028  in  succession  to 
his  brother,  Richard  III.,  whom  he  was  said  to 
have  poisoned.  The  earlier  years  of  his  reign 
were  passed  in  the  subjugation  of  his  vassals. 
Then  he  interfered  in  various  princely  quarrels, 
restoring  Baldwin  IV.  of  Flanders  to  his  estates, 
and  aiding  Henry  I.  of  France  against  the  plots 
of  the  latter's  mother.  In  1034  he  undertook 
an  expedition  against  England,  in  support  of 
his  nephews,  whom  Canute  had  excluded  from 
the  succession,  but  his  fleet  was  wrecked  bff 
Jersey,  and  the  attempt  failed.  He  now  set  out 
on  a  pilgrimage  to  Jerusalem ;  and  while  re- 
turning died  suddenly  in  Nicsea,  poisoned,  per- 
haps, by  his  servants.  His  heroic  deeds  and 
penance  have  given  rise  to  numerous  stories. 
*La  Vie  du  terrible  Robert  le  Diable,  lequel  fut 
apres  I'Homme  de  Dieu'  appeared  in  1496,  and 
was  much  imitated.  On  it  was  based  the  grand 
opera,  'Robert  le  Diable,*  text  by  Scribe  and 
Delavignie,  music  by  Meyerbeer.  William  the 
Conqueror  was  his  son.  Consult:  Tardel,  "Die 
Sage  von  Richard  dem  Teufel*   (1900). 

Robert,  Henry  Martyn,  American  military 
engineer :  b.  Robertsville,  S.  C,  2  May  1837.  He 
was  graduated  fr«m  West  Point  in  1857,  was 
assistant  professor  of  philosophy,  and  later  of 
military  engineering  there  in  1857-8  and  served 
on  frontier  duty  1858-61.  He  was  on  the  staff 
of  General  McClellan  and  on  duty  as  an  engi- 
neer through  the  Civil  War,  was  promoted  cap- 
tain in  1863  and  served  as  professor  of  military 
engineering  at  West  Point  in  1865-7.  In  1867-95 
he  was  on  duty  in  connection  with  river  and 
harbor  improvements,  lighthouses  and  fortifica- 
tions. He  was  made  president  of  the  board  of 
engineers  for  fortifications  in  1895,  was  pro- 
moted brigadier-general  chief  of  engineers  in 
1901  and  was  retired  shortly  after.  He  has  pub- 
lished 'Robert's  Rules  of  Order*   (1876). 

Robert,  Louis  Leopold,  French  painter:  b. 
Les  Epiatures,  near  Qiaux-de-Fonds,  Switzer- 
land ;  d.  Venice  20  March  1835.  His  teachers 
were  the  copperplate  engraver  Girardet  in  Paris, 
and  the  painter  David.  In  1818  he  visited  Rome 
and  the  study  of  life  among  the  common  people 
there  furnished  material  for  some  of  his  sinaller 
genre  pictures.  He  was  especially  happy  in  his 
representation  of  robber  life  in  Italy,  and  his 


'Sleeping  Brigand'  in  the  National  Gallery  at 
Berlin  is  much  admired.  But  it  was  at  Naples 
that  he  found  material  for  his  first  masterpiece 
'The  Improvisator*  (1823).  This  was  suc- 
ceeded by  'The  Return  from  the  Festival  of  the 
Madonna*  (1827),  now  in  the  Louvre;  'The  Ar- 
rival of  the  Reapers  in  the  Pontine  Marshes* 
(1830)  in  the  Louvre;  of  which  latter  a  replica 
with  variations  is  in  the  Berlin  National  Gallery. 
In  1832  he  visited  Venice  and  completed  'The 
Departure  of  the  Fishermen  of  the  Adriatic* 
An  unrequited  attachment  for  the  Princess  Char- 
lotte Bonaparte  preyed  upon  his  mind  and  he 
committed  suicide  in  Venice.  In  his  pictures  the 
life  of  the  Italian  common  people  is  delicately 
idealized,  and  among  his  contemporaries  his 
works  were  greeted  as  they  appeared  with  the 
greatest  enthusiasm. 

Robert  of  Gloucester,  English  historian. 
He  was  a  monk  in  the  abbey  of  Gloucester  in 
the  latter  half  of  the  13th  century,  but  of  his 
life  there  nothing  is  known.  His  history  of 
E-ngland  extends  from  the  fabulous  Brutus  to 
about  1300  A.D.  The  work  is  written  in  Anglo- 
Saxon,  showing  the  transition  stage  of  the  lan- 
guage previous  to  Chaucer,  and  its  chief  value  is 
linguistic.  It  is  in  verse,  and  contains  upward 
of  10,000  lines  and  is  filled  with  the  most  absurd 
fables.  Numerous  manuscripts  prove  its  pop- 
ularity. These  are  found  in  the  Bodleian,  Cot- 
tonian,  Htralds'  College,  and  oth6r  libraries. 
Thomas  Heame  printed  it  at  Oxford  in  1724, 
but  the  best  edition  is  that  of  Aldis  Wright 
Jn  the  Rolls  series  (two  vols.  1887).  It  is  partly 
based  on  earlier  works,  is  wholly  destitute  of 
originality  and  some  have  thought  it  a  transla- 
tion from  the  French. 

Robert  of  Molesme,  mo-lam.  Saint,  founder 
of  the  Cistercians:  b.  Champagne  1018;  d.  Mo- 
lesme mo.  At  15  he  became  a  Benedictine 
monk  in  the  abbey  of  Montier-la-Celle,  where  on 
account  of  his  high  and  religious  character  he 
was  elected  prior  while  still  the  youngest  mem- 
ber of  the  community.  He  was  afterward  ap- 
pointed abbot  of  Saint  Michael  de  Tonnerre.  He 
was  induced  to  leave  this  abbey  through  the 
recalcitrancy  of  the  monks.  In  Colan,  how- 
ever, a  desert  place  near  the  abbey,  there  lived 
certain  anchorites,  and  at  their  request  he  be- 
came their  superior;  they  thence  removed  to 
the  forest  of  Molesme,  where  they  built  them- 
selves cells  and  an  oratory  dedicated  to  the  Holy 
Trinity  (1075).  Here  the  community  became 
relaxed  in  discipline  through  the  bounteous  con- 
tributions provided  by  the  bishop  of  Troyes  and 
others.  Robert  therefore  left  them  and  even- 
tually settled  with  some  devout  members  of  the 
abandoned  community  at  a  place  called  Cister- 
tium,  or  Citeaux,  five  leagues  from  Dijon  in 
the  diocese  of  Chalons.  They  chose  a  spot  in  the 
uninhabited  forest  with  the  consent  of  Walter, 
bishop  of  Chalons,  and  Renand,  viscount  of 
Beaune,  lords  of  the  territory.  The  day  of 
their  establishment  was  Saint  Bennet's  Day,  21 
March  1098,  from  which  must  be  dated  the 
foundation  of  the  Cistercian  Order.  The  rule 
established  by  Saint  Robert  allotted  four  hours 
for  sleep,  four  for  singing  the  offk:es,  four  for 
manual  labor  and  four  for  study.  Thus  was  the 
great,  practical,  and  highly  useful  Cistercian 
Order  founded :  and  it  was  presided  over  by  Ab- 
bot Robert  until  his  death. 
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Robert  College,  Constantinople,  Turkey, 
so  call'>d  after  Christopher  R.  Robert  of  New 
York,  its  chief  benefactor,  was  organized  by 
James  H.  and  William  B.  Dwight,  sons  of  the 
Rev.  Harrison  G.  O.  Dwight,  an  American  mis- 
sionary to  Turkey.  It  was  opened  in  1863,  its 
iin-.ncial  support  being  guaranteed  by  the  phi- 
lanthropy of  Mr.  Robert  who  died  in  1878,  and 
whose  total  contributions  to  the  institution 
amounted  to  $450,000.  In  1864  the  college  was 
affiliated  to  the  University  of  New  York.  Its 
first  president  was  the  Rev.  Cyrus  Hamlin,  D.D., 
who  at  his  resignation  in  1877  was  succeeded 
by  the  Rev.  George  Washburn,  D.D.  The  cur- 
riculum is  similar  to  that  of  the  average  Amer- 
ican college;  while  English  is  the  principal  lan- 
guage in  use,  instruction  is  also  given  in  13 
other  languages.  The  first  home  of  the  college 
was  in  a  private  house;  the  two  college  build- 
ings built  in  1871  and  1891  respectively  occupy 
a  fine  site  on  the  Bosporus. 

Robert  Elsmere,  a  novel  b}r  Mrs.  Humphry 
Ward,  published  in  1885.  It  is  a  brilliant  ex- 
ample of  the  embodiment  in  a  work  of  fiction  of 
intellectual  problems  of  contemporary  interest 
and  recounts  the  struggles  of  an  Anglican  cler- 
g}-man  who  cannot  accept  all  the  miracles  and 
dogmas  of  Christianity,  while  in  deep  sympathy 
with  its  spirit.  The  work  had  a  phenomenal 
success,  partly  owing  to  the  nature  of  its  sub- 
ject, and  partly  to  its  genuine  literary  merit. 
Aside  from  its  intrinsic  value,  the  sensation  it 
produced  entitles  it  to  rank  as  one  of  the  most 
remarkable  books  of  its  generation. 

Robert-Fleury,  ro-bar  fle-rl,  Joseph  Nico- 
las, French  painter:  b.  Cologne  8  Aug.  1797; 
d.  Paris  5  May  1890.  In  early  life  he  studied 
under  Gros  at  Paris,  and  after  visiting  the  gal- 
leries and  studios  of  Italy  finally  settled  in  the 
French  capital.  His  works  are  distinguished  for 
impressive  characterization  and  profound  senti- 
ment ;  and  among  them  may  be  mentioned : 
•Might  of  Saint  Bartholomew's*  (1833);  'Re- 
ligious Conference  at  Poissy  in  1561*  (1840); 
•Jane  Shore  after  her  Condemnation  Insulted 
by  the  People*  (1850)  ;  <Sack  of  a  Jew's  House 
at  Venice  in  the  Middle  Ages>  (1855)  ;  the  last 
three  are  in  the  Luxembourg  Museum.  He  also 
decorated  with  paintings  the  hall  of  the  Cham- 
ber of  Commerce  at  Paris. 

Robert-Fleury,  Tony,  French  painter:  b. 
Paris  I  Sept.  1837.  He  was  a  pupil  of  Delaroche 
and  Cogniet  and  is  known  for  his  historical 
and  genre  pictures,  as  well  as  for  portraits. 
Among  his  best  works  are :  'Warsaw  on  6  April 
1861*;  'Scene  During  the  Polish  Insurrection'; 
•The  Old  Women  of  the  Piazzo  Ravona,  Rome* 
(1867,  in  the  Luxembourg);  'The  Daughters 
of  Danaus*  ( 1873)  ;  '  Charlotte  Corday  at  Caen 
in  1793*  (1874);  'The  Sack  of  Corinth*  (1870, 
in  the  Luxembourg)  ;  and  a  ceiling  picture  in 
the  Luxembourg  'The  Apotheosis  of  French 
.Sculpture.* 

Roberton,  E.  H.,  English  mining  engineer: 
b.  West  Riding,  Yorkshire,  1877.  He  was  grad- 
uated from  Christ  Church,  Oxford,  in  1899.  stud- 
ied engineering  at  Rutherford  College,  New- 
castle-on-Tyne,  and  in  1892  became  demonstrator 
of  minmg  at  the  University  of  Birmingham.  He 
has  also  assisted  in  the  studies  and  investiga- 
tions connected  with  the  Royal  Coal  Commission. 


Rob'erts,  Benjamin  Stone,  American  sol- 
dier: b.  Manchester,  Vt.,  181 1;  d.  Washington, 
D.  C.,  29  Jan.  1875.  He  was  graduated  from 
West  Point  in  1835,  and  in  1839  became  chief 
engineer  in  the  construction  of  the  Champlain 
and  Ogdensburg  railroad.  He  was  assistant 
geologist  of  New  York  State  in  1841,  and  in 
1843  was  admitted  to  the  bar  and  engaged  in 
law  practice.  At  the  outbreak  of  the  Mexi- 
can War  he  re-entered  the  army  with  rank  as 
lieutenant.  He  served  at  Vera  Cruz,  Cerro 
Gordo,  Contreras,  Churubusco,  Matamoras  and 
the  Galajara  pass,  was  promoted  captain,  re- 
ceived brevet  rank  of  lieutenant-colonel,  and  at 
the  close  of  the  war  was  voted  a  sword  of  honor 
by  the  Iowa  legislature.  In  1861  he  was  com- 
missioned brigadier-general  of  volunteers  and 
served  under  General  Pope  as  chief  of  cavalry  in 
the  Army  of  Virginia.  He  was  present  at  Cedar 
Mountain  and  the  second  battle  of  Bull  Run 
and  at  the  close  of  the  war  was  brevetted  briga- 
dier-general in  the  regular  army.  In  1866  he 
became  lieutenant-colonel  of  cavalry  and  in  1868 
accepted  the  chair  of  military  science  at  Yale 
which  he  occupied  until  his  retirement  in  1870. 
He  was  the  inventor  of  the  Roberts  breech- 
loading  rifle. 

Roberts,  Benjamin  Titus,  American  Meth- 
odist clergyman:  b.  Leon,  Cattaraugus  County, 
N.  Y.,  1823;  d.  Chili,  N.  Y.,  27  Feb.  1893.  He 
was  graduated  at  Wesleyan  University  in  1848, 
joined  the  Genesee  Conference  of  the  Metho- 
dist Episcopal  Church,  but  in  i860  was  one  of 
the  seceders  from  that  body  who  founded  the 
Free  Methodist  sect,  of  which  he  became  the 
first  general  superintendent.  In  the  same  year 
he  began  a  monthly  magazine  called  'The 
Earnest  Christian'  and  in  1865  founded  the 
Cheeseborough  Academy  at  North  Chili,  N.  Y., 
serving  as  its  president  from  1869  until  his 
death.  He  wrote:  'Fishers  of  Men*;  'Why 
Another  Sect* ;  'First  Lesson  in  Money* ; 
'Ordaining  Women.* 

Roberts,  Brigham  Henry,  American  jour- 
nalist and  politician :  b.  Warrington,  Lancashire, 
England,  13  March  1857.  In  the  summer  of  1866 
he  emigrated  with  his  parents  to  Davis  County, 
Utah.  In  1878  he  was  graduated  from  the  Uni- 
versity of  Utah,  and  soon  afterward  was  called 
by  the  Mormon  Church  to  its  missionary  service. 
After  laboring  for  some  years  as  a  missionary  he 
was  elected  to  a  high  office  in  the  church.  He 
also  engaged  in  journalism  and  was  editor-in- 
chief  of  the  Salt  Lake  Herald.  In  1895  he  was 
a  member  of  the  State  Constitutional  Conven- 
tion. At  the  first  State  election  he  was  the 
Democratic  nominee  for  Representative  to  Con- 
gress, but  was  defeated.  In  1898,  however,  he 
was  elected  by  a  large  majority.  His  election 
created  widespread  agitation  throughout  the 
country,  and  on  25  Jan.  igoo  the  House  of  Rep- 
resentatives by  an  overwhelming  majority  voted 
to  exclude  him  as  constitutionally  ineligible,  as  a 
polygamist,  to  a  seat  in  that  body.  He  is  the 
author  of  'The  Gospel*  (1888);  'Life  of  John 
Taylor*  (1892)  ;  'Outlines  of  Ecclesiastical  His- 
tory* (1893)  ;  'Succession  in  the  Presidency  of 
the  Church*  (1893)  ;  'A  New  Witness  for  God* 
(1895);  'Missouri  Persecutions*  (1900);  'The 
Rise  and  Fall  of  Nauvoo*  (1900). 

Roberts,  Charles  George  Douglas,  Cana- 
dian author:  b.  Douglas,  near  Fredericton,  New 
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Brunswick,  lo  Jan.  i860.  He  was  educated  at 
the  University  of  New  Brunswick,  in  1883-4  was 
editor  of  the  Toronto  'Week* ;  in  1885-7  was 
professor  of  English  and  French  literature  in 
King's  College  (Windsor,  N.  S.)  ;  and  was  pro- 
fessor of  economics  and  international  law  from 
1887  until  his  resignation  in  1895,  since  when  he 
"has  lived  in  New  York.  His  reputation  was  first 
made  as  a  poet  with  a  gift  of  melody,  a  clear  and 
:grave  manner,  and  a  particular  felicity,  notice- 
able in  the  Canadian  school,  in  pictures  of 
nature.  Later,  he  became  equally  known  for 
his  prose  work  in  'The  Heart  of  the  Ancient 
Wood*  (1900),  and  <The  Kindred  of  the  Wild* 
(1902),  the  latter  one  of  the  most  successful  of 
imaginative  treatments  of  wilderness  life.  The 
collection  of  short  stories,  'Earth's  Enigmas* 
(1896),  also  is  marked  by  an  interesting  individ- 
ual quality,  .\mong  Roberts'  other  volumes  are : 
'In  Divers  Tones*  (1887);  'Ave:  An  Ode  for 
the  Shelley  Centenary*  (1892) ;  'Songs  of  the 
Common  Day*  (1893);  'The  Raid  from  Beau- 
sejour*  (1894) ;  'A  History  of  Canada*  (1897)  ; 
'The  Book  of  the  Native*  (1897)  ;  'The  Forge 
in  the  Forest*  (1897);  'By  the  Marshes  of 
Minas*  (1900)  ;  'The  Book  of  the  Rose*  (1903). 

Roberts,  David,  English  paintet:  b.  Edin- 
"burgh  24  Oct.  1796;  d.  London  25  Nov.  1864. 
In  1818  from  being  a  house  painter  he  advanced 
to  the  profession  of  scene  painter,  and  in  1821 
painted  scenery  for  the  stage  of  Drury  Lane, 
London.  All  this  while  he  was  studying  draw- 
ing and  oil  painting,  and  in  1826  and  1827  he 
.attracted  attention  by  his  pictures  of  Rouen  and 
Amiens  cathedrals.  Later  on  he  traveled  in 
Spain,  Morocco,  Egypt,  Palestine,  Italy,  Bel- 
gium, making  drawings  of  great  buildings  and 
landscapes  with  picturesque  edifices,  and  work- 
ing them  up  into  pictures.  Among  his  works 
the  following  are  the  most  noteworthy:  the 
drawings  from  Spain  for  the  'Landscape  An- 
nual* (1835-8) ;  and  illustrations  for  the  volume 
entitled  'The  Holy  Land,  Syria,  Idumea,  Arabia, 
Egypt,  and  Nubia*  (1842).  His  other  pictures 
represent  numerous  interiors  of  churches ;  as  St. 
Miguel  at  Xeres,  Holy  Nativity  at  Bethlehem, 
St.  Jean  at  Caen,  St.  Paul  at  Antwerp,  St. 
Peter's  at  Rome,  the  cathedrals  of  Milan  and 
Seville.  Among  his  religious  historic  pictures 
are  'Departure  of  the  Israelites  from  Egypt* 
( 1829)  ;  'Ruins  of  the  Great  Temple  at  Karnac> 
(184s);  'Destruction  of  Jerusalem*  (1849), 
which  were  followed  by  'Rome*  (1855);  and 
'Grand  Canal  at  Venice*  (1856).  Roberts' 
style  was  essentially  spectacular;  he  produced 
grand,  broad  effects,  with  magnificent  archi- 
tectural arrangements,  to  which  the  details  are 
of  course  generally  sacrificed. 

Roberts,  Ellis  Henry,  American  financier: 
b.  Utica,  N.  Y.,  30  Sept.  1827.  He  was  grad- 
uated from  Yale  in  1850  and  in  the  following 
year  became  editor  and  proprietor  of  the  Utica 
Merning  Herald.  He  sat  in  the  State  legislature 
in  1867,  was  a  member  of  Congress  1871-5, 
afterward  continuing  his  editorial  work  until 
1889,  when  he  was  appointed  assistant  treasurer 
of  the  United  States.  In  1893-7  he  was  presi- 
■dent  of  the  Franklin  National  Bank  in  New 
York,  and  since  1897  has  been  United  States 
•treasurer.  He  has  published:  'Government 
Revenues*  (1884);  'The  Planting  and  Growth 
of  the  Empire  State*  (1887). 


Roberts,   Sir   Frederick   Sleigh   Roberts, 

1st  Earl,  English  military  officer,  son  of  General 
Sir  Abraham  Roberts :  b.  Cawnpore,  India,  30 
Sept.  1830.  He  was  taken  to  England  at  two 
and  was  educated  at  Clifton,  Eton,  the  Royal 
Military  College  at.  Sandhurst,  and  at  the  East 
India  Company's  cadet  college  at  Addiscombe. 
In  December  1851  he  was  appointed  2d  lieutenant 
in  the  Bengal  artillery  and  in  the  following  April 
sailed  to  join  his  company  at  Dum-Dura.  A 
few  months  subsequently  he  became  aide-de- 
camp to  his  father,  then  in  command  of  the 
Peshawur  division,  and  in  November  1854  was 
posted  to  a  troop  of  horse  artillery  on  the  north- 
western frontier.  His  ability  secured  for  him  a 
stafT  appointment  as  deputy  assistant  quartermas- 
ter-general and  when  the  Punjab  movable  col- 
umn was  formed  to  quell  the  mutiny,  young  Rob- 
erts was  chosen  by  Neville  Chamberlain  as  his 
staff-officer,  a  position  he  likewise  held  under 
Chamberlain's  successor,  Nicholson.  His  first 
experience  of  actual  warfare  was  at  the  siege  of 
Delhi,  where  he  was  wounded,  and  in  June  1857 
he  was  promoted  lieutenant.  In  September  he 
left  Delhi  in  command  of  a  force  bound  for 
Cawnpore,  and  in  the  subsequent  operations  for 
the  relief  of  Lucknow  took  an  active  share.  At 
Khundaganj  he  rescued  at  the  risk  of  his  life  a 
comrade  hard  pressed  by  the  enemy,  and  then 
captured  a  standard  guarded  by  two  sepoys,  for 
which  services  he  was  awarded  the  Victoria 
Ci-oss.  He  participated  in  the  re-establishment 
of  English  authority  at  Fategharh  and  at  Luck- 
now,  and  in  1858-60  was  on  leave  of  absence  to 
England.  He  returned  to  India  in  the  latter 
year  with  rank  as  captain  and  brevet  major,  and 
served  again  under  Sir  Neville  Chamberlain  in 
the  Umbeyla  campaign  of  1863.  In  the  Abyssin- 
ian campaign  in  1868  he  served  as  assistant  quar- 
termaster-general, held  a  command  in  the  "Lushai 
expedition  of  1871-2  and  in  1872-5  was  deputy 
quartermaster-general.  He  was  promoted  major- 
general  in  1878  and  on  the  outbreak  of  the  Afghan 
war  was  assigned  to  command  the  Kuram  field 
force.  On  21  November  he  advanced  into 
Afghanistan  though  without  communication  with 
India  and  wholly  dependent  upon  a  hostile  coun- 
try for  supplies.  Nine  days  later  he  forced  the 
Afghan  position  at  Peiwar  Kotul,  but  further 
operations  were  suspended  by  the  treaty  of 
Gandamak.  The  murder  of  the  British  ambas- 
sador. Sir  Louis  Cavagnari,  at  Kabul,  resulted 
in  renewal  of  the  war  in  1879,  and  in  October 
General  Roberts  again  moved  against  the 
Afghans.  He  utterly  defeated  the  forces  of 
Yakub  Khan  at  Kabul,  forced  his '  abdication, 
sent  him  a  prisoner  to  India,  and  then  occupied 
with  the  British  forces  the  fortified  cantonment 
of  Sherpur.  In  1880  intelligence  of  the  siege  of 
the  British  garrison  at  Kandahar  by  Ayub  Khan 
reached  General  Roberts  and  on  9  Aug^ust  he  set 
out  to  the  relief  of  the  garrison  with  an  army 
of  10,000  picked  men.  For  three  weeks  the 
army  was  lost  from  the  view  of  the  world,  but 
on  31  August  Roberts  reached  Kandahar,  gave 
battle  to  Ayub  Khan,  routed  his  army,  and  cap- 
tured his  artillery  and  camp.  After  the  with- 
drawal of  troops  was  effected  he  visited  England, 
where  he  was  enthusiastically  welcomed  and 
showered  with  honors.  He  was  created  a  bar- 
onet, presented  with  the  freedom  of  cities,  re- 
ceived the  thanks  of  Parliament  and  a  special 
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medal  was  struck  in  honor  of  his  mgrch  to 
Kandahar.  In  1881  he  was  ordered  to  South 
Africa  as  governor  of  Natal  and  commander-in- 
chief  against  the  Transvaal  Boers,  but  peace  was 
concluded  before  his  arrival.  He  returned  to 
India  in  November  1881,  with  rank  as  lieuten- 
ant-general in  command  of  the  Madras  army, 
and  in  1885  became  commander-in-chief  of  India. 
In  1890  he  received  full  rank  as  general  and  in 
i8i>2  was  created  a  baron.  He  resigned  his  com- 
mand in  1893  and  returned  to  England,  where 
he  was  appointed  commander-in-chief  of  the 
forces  in  Ireland  in  1895,  sworn  as  a  member  of 
the  privy  council  of  Ireland,  and  later  in  the 
same  year  made  field-marshal.  After  the  dis- 
asters which  had  continuously  beset  the  British 
arms  in  South  Africa  in  1899  at  Stormberg, 
Magersfontein  and  Colenso,  where  Roberts'  only 
son  fell,  the  public  turned  their  attention  once 
more  to  the  field-marshal  and  clamored  for  his 
appointment  as  commander.  He  arrived  av  Cape 
Town  early  in  1900  with  Lord  Kitchener  as  his 
chief  of  staff  and  at  once  proceeded  to  the  relief 
of  Kimberley.  He  captured  General  Cronje  with 
a  large  share  of  his  force  at  Paardeburg,  then 
continued  a  steady  fight  until  Ladysmith  was 
relieved,  and  a  forced  march  to  Bloemfontein 
followed  by  the  occupation  of  that  post  with 
British  troops.  Three  months  later  came  the 
second  critical  point  in  General  Roberts'  manip- 
ulation of  the  war.  He  made  a  rapid  advance 
upon  Johannesburg  and  Pretoria  by  way  of 
Kroonstad  and  Vereeniging  and  though  handi- 
capped by  short  rations,  opposed  at  almost  every 
step  of  the  way  by  the  enemy,  and  with  rail- 
way communication  cut  off,  Roberts  moved 
steadily  upon  the  Boer  capital,  seized  it,  relieved 
Mafeking,  annexed  the  two  republics  by  procla- 
mation,.and  in  the  latter  part  of  1900  declared 
the  war  ended.  He  then  resigned  his  command 
and  returned  home.  Parliament  voted  him  its 
thanks  and  a  gift  of  iioo.ooo,  he  was  advanced 
to  the  peerage  as  Earl  Roberts  of  Kandahar, 
Pretoria,  and  Waterford,  and  Viscount  Saint 
Pierre,  and  made  commander-in-chief  of  the 
United  Kingdom.  In  1901  he  became  a  member 
of  the  privy  council.  His  only  son  having  been 
Icilled  at  Colenso,  the  peerage  will  by  special 
grant  descend  to  his  daughter.  Lord  Roberts  is 
to  the  British  army  the  ideal  of  a  soldier,  and 
by  the  rank  and  file  is  affectionately  termed 
*Bobs.*  Added  to  his  military  skill  is  an  inex- 
haustible capacity  for  detail,  a  quick  grasp  of 
possible  alternatives,  a  tireless  energy,  and  the 
power  to  command  men  and  to  infuse  them 
with  his  own  indomitable  courage  and  determina- 
tion. He  has  written :  <The  Rise  of  Napoleon' 
(1895)  ;  and  *Forty-one  Years  in  India*  (1897). 
Harriet  Brunkhurst, 
Editorial  Staff,  '■Encyclopedia  Americana? 

Roberts,  Howard,  American  sculptor:  b. 
Philadelphia  1843;  d.  Paris  19  April  1900.  He 
studied  at  the  Pennsylvania  Academy  of  Fine 
.^rts,  and  in  1866  went  to  Paris  and  studied 
under  Dumont  and  Gumery  at  the  Ecole  des 
Beaux  Arts.  In  1875  he  established  a  studio  in 
Philadelphia  and  at  the  Centennial  Exhibition 
exhibited  a  statue,  *La  Premiere  Pose,'  that 
created  a  sensation  on  account  of  its  superior 
technical  qualities.  He  received  one  of  the 
three  medals   awarded  to  American  sculptors. 


Other  works  are  'Eleanor';  'Hester  Prynnc' ; 
♦Hypatia* ;  'Lot's  Wife,*  nearly  all  being  at  tlie 
Permsylvania  Academy. 

Roberts,  John  Bingham,  American  sur- 
geon :  b.  29  Feb.  1852.  He  was  graduated  at  the 
University  of  Pennsylvania  in  1871,  and  at  the 
Jefferson  Medical  College  in  1874.  He  is  presi- 
dent of  the  Philadelphia  County  Medical  Society, 
Medical  Society  of  the  State  of  Pennsylvania, 
and  vice-president  of  the  American  Surgical 
Society.  He  is  a  contributor  to  medical  and 
scientific  papers  and  has  published  'Paracentesis 
of  Pericardium  (1880);  'Surgery  of  Human 
Brain'  (1885);  'Fractures  of  Radius'  (1897); 
'Deformities  of  the  Face'  (1900)  ;  etc. 

Roberts,  Margaret,  British  novelist:  b. 
Honyngs,  North  Wales,  1833.  She  has  lived 
much  on  the  Continent  and  wrote  her  first  book 
in  Italian.  Her  books,  which  have  been  pub', 
lished,  for  the  most  part,  anonymously,  include  , 
'Atelier  d'L'ys' ;  'Mademoiselle  Mori'  (i860)  . 
'Denise'  (1863);  'Madame  Fontenoy'  (1864)  ; 
'On  the  Edge  of  the  Storm'  (1868);  'In  tl.e 
Olden  Time'  (1883)  ;  'Under  a  Cloud'  (iSSS) ; 
etc. ;  several  of  these  have  been  much  read  m 
this  country. 

Roberts,  Morley,  English  novelist  and 
journa,list :  b.  London  29  Dec.  1857.  After  stti Jy 
at  Owens  College,  Manchester,  he  went,  in  18/4, 
to  Australia,  and  there  worked  on  railways  in 
Victoria  and  as  a  sheep  and  cattle  rancher  In 
the  New  South  Wales  bush.  Tlitn  he  was  be- 
fore the  mast  in  merchant  ships,  and  after  some 
experience   in  the  quartermaster  general's   de- 

?artment  of  the  British  war  office  and  in  the 
ndia  office,  set  out  again  traveling,  visiting  in 
1884-6  many  of  the  western  United  States,  Can- 
ada, British  Columbia,  and  Manitoba,  and  later 
the  South  Seas.  His  hardships  and  adventures 
have  lent  a  certain  element  of  vigor  to  his  stories, 
which  are  better  known  in  England  than  in  the 
United  States,  and  include :  'King  Billy  of  Bal- 
larat'  (1891);  'The  Reputation  of  George 
Saxon>  (1892);  'Red  Earth'  (1894) ;  "The 
Degradation  of  Geoffrey  Alwith'  (1895);  'The 
Great  Jester'  (1896);  'The  Circassian'  (1896; 
with  Max  Montesole),  an  interesting  book  of 
Eastern  life;  'The  Keeper  of  the  Waters' 
(1898);  'The  Colossus'  (1899),  which,  as  giv- 
ing a  portrait  of  Cecil  Rhodes  (q.v.),  was  per- 
haps most  talked  of  among  Roberts'  works ;  '  Im- 
mortal Youth*  (1902);  'The  Way  of  a  Man' 
(1902),  etc 

Roberts,  Robert  Richford,  American 
Methodist  bishop:  b.  Frederick  County,  Md.,  2 
Aug.  1778;  d,  iawrence  County,  Ind.,  26  March 
1843.  _  He  removed  with  his  family  in  1785  to 
Ligonier  Valley,  Western  Pennsylvania,  and  was 
brought  up  on  the  frontier.  He  obtained  Metho- 
dist books,  studied  for  the  ministry,  in  1802  was 
licensed  to  preach,  served  as  an  itinerant 
preacher  for  several  years,  and  later  was  in 
charge  of  important  pastorates  in  Baltimore 
and  other  cities.  In  1816  he  was  elected  bishop 
and  soon  after  removed  to  Indiana.  He  did 
much  for  Indian  missions  and  among  the  Indians 
he  was  known  as  "the  grandfather  of  all  the 
missionaries."  Consult :  Charles  Eliot,  'Life 
of  Bishop  Roberts'  (1853). 

Roberts,  William  Charles,  American  Pres- 
byterian clergyman :  b.  Aberystwyth,  Wales.  23 
Sept.  1832.    He  was  graduated  from  Princeton 
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University  in  1855  and  from  Princeton  Theolog- 
ical Seminary  in  1858.  He  was  fiastor  of  the 
First  Presbyterian  Church,  Wilmington,  Del., 
1858-62,  the  First  Presbyterian  Church,  Colum- 
bus, Ohio,  1862-4,  and  the  Second  Presbyterian 
and  Westminster  churches,  Elizabeth,  N.  J., 
186^-82.  He  was  president  of  Lake  Forest,  III., 
University,  1886-92,  and  was  moderator  of  the 
General  Assembly  of  the  Presbyterian  Church 
1889.  He  has  published  *The  Great  Preachers 
of  Wales'  (1865);  translation  of  'Shorter 
Catechism  into  Welsh'  (1867);  *New  Testa- 
ment Conversions'   (1895). 

Roberts,  WUliun  Milnor,  American  civil 
engineer;  b.  Philadelphia  12  Feb.  1810;  d.  Brazil, 
South  America,  14  July  1881.  As  early  as  1831 
he  was  senior  principal  assistant  engineer  on  the 
Allegheny  Portage  railroad,  and  in  1835  he 
planned  and  built  across  the  Susquehanna  River 
at  Harrisburg  the  first  combined  railroad  and 
highway  bridge  in  this  country.  During  the 
next  20  years  he  was  engineer  or  contractor 
on  many  American  railroads  and  canals.  In  1857 
he  went  to  Brazil  and  undertook  the  construction 
of  the  Dom  Pedro  II.  railroad.  Durinjg;  1866-8 
he  was  U.  S.  civil  engineer  in  charge  of  improve- 
ments of  the  Ohio  River ;  from  1868-70  associate 
contractor  with  James  B.  Eads  in  building  the 
bridge  across  the  Missouri  at  Saint  Loui;s.  In 
1870  he  became  chief  engineer  of  the  Northern 
Pacific  railroad,  and  in  1874  visited  Europe  on 
an  observation  tour  of  jetties  as  member  of  the 
commission  of  civil  and  military  engineers  to 
report  on  plans  for  the  improvement  of  the 
mouth  of  the  Mississippi  River.  In  1879  the 
emperor  of  Brazil  appointed  him  on  a  commis- 
sion of  hydraulic  engineers  to  report  on  harbors 
and  rivers  of  Brazil,  and  in  prosecution  of  these 
labors  he  died  of  a  fever.  He  was  president  of 
the  American  Society  of  Civil  Engineers  in  1879. 

Rob'erts-Au'sten,  William  Chandler,  Eng- 
lish metallurgist:  b.  1843;  d.  22  Nov.  1902.  He 
was  graduated  at  the  Royal  School  of  Mines, 
London,  and  became  an  assistant  in  the  mint. 
In  1869  he  was  made  assayer  to  the  mint,  and 
in  1882  was  appointed  queen's  assay  master.  He 
had  already,  in  1880,  been  appointed  professor  of 
metallurgy  at  the  Royal  School  of  Mines,  and 
held  the  two  positions  at  the  time  of  his  death. 
He  assumed  the  name  of  Austen  in  1885.  He 
was  one  of  the  founders  of  the  Physical  Society 
of  London,  of  which  he  became  vice-president ;  a 
member  of  the  British  executive  council  of  the 
Paris  Exposition  of  1889;  vice-president  of  the 
International  Mining  and  Metallurgical  Congress 
at  Paris.  He  contributed  papers  mainly  relating 
to  metals  to  the  'Philosophical  Transactions.* 

Robertson,  rob'ert-son,  Frederick  William. 
English  clergyman:  b.  London  3  Feb.  1816;  d. 
Brighton  15  Aug.  1853.  He  was  ordained  in 
1840;  was  graduated  from  Brasenose  College, 
Oxford,  in  1841 ;  in  that  year  he  was  made 
curate  of  Christ  Church,  Cheltenham;  and  from 
1847  until  his  death  was  pastor  of  Trinity  Chapel, 
Brighton.  His  eloquence  was  remarkable,  and 
soon  extended  his  renown  far  beyond  local  limits. 
He  was  an  eclectic  in  theology,  and  declared  for 
no  party  in  a  time  when  the  clergy  were  generally 
partisans.  His  frequent  dissent  from  various 
positions  of  the  schools  of  thought,  brought  upon 
nim  numerous  attacks,  whose  importance  he 
was  wont  to  overestimate.  His  views  were  col- 
ored by  study  of  the  Germans,  and  developed 


considerably  during  the  progress  of  his  min- 
istry. His  mind  was  positive,  original,  and 
without  fear;  and  his  constant  labor  greatly 
aflfected  his  health.  He  was  deeply  interested 
in  the  workingmen's  institute,  which  he  founded 
at  Brighton,  and  whose  work  he  made  very 
effective.  His  'Sermons'  (1855-90),  though  de- 
rived from  inadequate  shorthand  notes  or  from 
recollections  prepared  by  '  himself,  have  been 
very  widely  read.  His  other  important  work  has 
been  collected  in  his  'Literary  Remains.'  Con- 
sult the  'Life  and  Letters'  by  S.  A.  Brooke 
(1865). 

Robertson,  Harrison,  American  journalist 
and  author.  He  is  associate  editor  of  the  Louis- 
ville Courier-Journal,  Kentucky,  and  has  writ- 
ten: 'How  the  Derby  Was  Won'  (1889):  <lf 
I  Were  a  Man'  (1899)  ;  'Red  Blood  and  Blue' 
(1900)  ;  'The  Opponents'  (1902)  ;  etc. 

Robertson,  James,  English  royal  governor 
of  New  York:  b.  Fifeshire,  Scotland,  about 
1720;  d.  London,  England,  4  March  1788.  He 
entered  the  army  _  and  after  various  services 
sailed  for  America  in  1756,  was  appointed  major- 
general  of  the  royal  troops  raised  in  America 
and  barrack-master  at  New  York.  He  com- 
manded a  brigade  at  the  battle  of  Long  Island 
in  1776  and  after  Andre's  capture  made  an  ear- 
nest eflfort  to  secure  his  release.  In  1779  he 
was  appointed  royal  governor  of  New  York,  and 
■in  1782  received  rank  as  lieutenant-general.  He 
returned  to  England  in  the  following  year.  His 
reputation  was  that  of  an  avaricious  and  super- 
cilious officer  and  in  his  position  as  governor 
he  was  fharged  with  arbitrary  measures. 

Robertson,  James,  American  pioneer:  b. 
Brunswick  County,  Va.,  26  June  1742;  d.  Chick- 
asaw region,  Tenn.,  i  Sept.  1814.     In  1769  he 
accompanied  Daniel  Boone  (q.v.)  on  the  latter's 
third  exploration,  and  stopping  at  Watauga  (now 
Elizabethton,  Tenn.),  planted  corn.    In  1770  he 
returned  thither  with  a  band  of  North  Carolinian 
settlers.     The  settlement  soon  numbered  some 
200.    Both  North  Carolina  and  Virginia  asserted 
jurisdiction  over  it,  but  neither  colony  offered 
protection ;  and  it  was  left  an  independent  out- 
post of  civilization.    With  John  Sevier,  Robert- 
son became  the  head  of  the  communities  which 
gathered  about  the  Holston  and  Watauga.    In 
1777  he  was  commissioned  agent  of  North  Caro- 
lina among  the  Cherokees,  and  during  his  resi- 
dence of  more  than  a  year  thwarted  the  British 
agent  and  kept  at  peace  the  great  body  of  Chero- 
kees and  Creeks.    With  a  party  of  settlers  he 
set  out  in  1779  for  the  French  Lick  of  the  Cum- 
berland, and  on  25  December  made  the  begin- 
nings of  a  town  on  the  site  of  Nashville,  then  15 
days'  journey  from  the  westernmost  white  con- 
fines.   A  fort  built,  a  military  organization  was 
made,  with  Robertson  as  colonel.    Troubles  in- 
creased.    Provisions  were  low,  and  the  Indians 
hostile.    He  detached  the  Chickasaws  and  Choc- 
taws  from  their  English  alliance  and  concluded  a 
treaty  with  the  Cherokees.    He  also  defended  the 
settlement  against  the  Creeks,  who  were  abetted 
by  the  Spanish  authorities  of  Louisiana;  and 
refused  to  orranize  a  separate  state  in  alliance 
with  Spain.     In   1790  Robertson  was  commis- 
sioned. United  States  brigadier-geneial,  and  lat- 
terly he  was  government  Indian  agent.    He  was 
■well  fitted  for  his  frontier  (iareer,  and  especially 
successful  in  his  dealings  with  the  savafjes.   His 
favorite  saying,  'Man  proposes,  but  (jod  dis- 
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poses  •  he  always  insisted  was  somewliere  in  the 
Book  of  J[ob.  Consult  the  <Li{e>  by  Putnam 
(1859)  ;  Gilmore,  'The  Rear  Guard  of  the  Revo- 
lution* (1886);  and  'Harper's  Magazine,'  Feb- 
ruary 1888,  pp.  420-6. 

Robertson,  James  Burton,  English  histo- 
rian: b.  London  15  Nov.  i8oo-i  d.  Dublin  14  Feb. 
1877.  He  was  educated  at  the  Roman  Catholic 
College  of  St.  Edmund,  near  Ware,  and  was 
called  to  the  bar  in  1825.  Later  he  studied 
literature,  philosophy,  and  dogmatic  theology  in 
France.  His  first  important  publication  was- 
a  translation  of  Frederick  Schlegel's  '  Philosophy 
of  History'  (1835).  He  lived  in  Germany  in 
1851-4,  and  here  produced  a  translation  of 
Mohler's  'Symbolism  or  Exposition  of  Doc- 
trinal Differences  Between  Catholics  and  Protes- 
tants' (1843),  a  work  which  made  a  deep  im- 
ppession  on  the  Tractarians.  In  1855  J.  H. 
Newman,  then  rector  of  the  Catholic  Univer- 
sity at  Dublin,  called  him  to  the  chair  of  geog- 
raphy and  modern  history  and  later  the  depart- 
ment of  English  literature  was  assigned  him. 
His  original  works  comprise  lectures  'On  Sub- 
jects of  Ancient  and  Modem  History'  (1859); 
'On  Subjects  of  Modem  History  and  Biography' 
(1864)  ;  on  the  'Writings  of  Chateaubriand,  and 
on  the  Illuminati,  Jacobins,  and  Socialists' ;  'On 
the  Life,  Writings  and  Times  of  Edmund.  Burke' 
<i869),  together  with  poetry  and  translations. 

Robertson,  James  Craigie,  Scottish  cler- 

fyman :  b.  Aberdeen,  Scotland,  1813 ;  d.  Canter- 
ury,  England,  9  July  1882.  He  was  graduated 
from  Cambridge  in  1834,  and  took  orders  in  the 
Anglican  Church,  in  1836.  He  was  made  canon 
of  Canterbury  in  1859,  and  from  1867-74  was 
professor  of  ecclesiastical  history  at  King's  Col- 
lege, London.  He  published:  'How  Shall  We 
Conform  to  the  Liturgy'  (1843);  'Church  His- 
tory' (1852-73)  ;  'Plain  Lectures  on  the  Growth 
of  Papal  Power'  (1876);  edited  Heylyn's  'His- 
tory of  the  Reformation'  (1849)  ;  'Materials  for 
the  History  of  Archbishop  Thomas  Becket' 
(187S-&) ;  etc 

Robertson,  James  Logie,  Scottish  educa- 
tor and  author:  b.  Milnathort,  Kinross-shire, 
18  Sept.  1846.  He  was  educated  at  Edinburgh 
University,  and  has  been  first  English  master  at 
Edinburgh  Ladies'  College  from  1891.  He  has 
published  several  volumes  of  pleasing  verse, 
'Horace  in  Homespun'  (1886);  'Ochil  Idylls' 
(1896);  'Adaptations  from  Dunbar'  (1895); 
etc.,  while  among  his  prose  works  may  be  cited 
'In  Scottish  Fields'  (1890) ;  'A  History  of 
English  Literature'  (1894).  He  has  also  edited 
editions  of  Scott  (1894)  and  Bums  (1896); 
'The  Select  Chaucer'  (1902)  ;  etc. 

Robertson,  Morgan,  American  author!  b. 
Oswego,  N.  Y.,  30  Sept  1861.  He  was  educated 
in  the  public  schools  and  at  Cooper  Institute; 
went  to  sea  in  1877-86  and  then  engaged  in 
business  as  a  jeweler.  He  has  published :  'A 
Tale  of  a  Halo'  (1894);  'Spun  Yarn'  (i&»8); 
'Where  Angels  Fear  to  Tread'  (1899);  'Ship- 
mates' (1901);  'Down  to  Sea'  (1903);  'Down  to 
the  Sea'  (1905). 

Robertson,  Thomas  WUliam,  English 
actor  'and  dramatist :  b.  Newark  on  Trent,  9 
Jan.  1829;^  d.  London  3  Feb.  1871.  He  came 
of  a  theatrical  family  and  played  his  first  part  at 
the  age  of  four.  He  had  a  varied  career  as  actor, 
newspaper  writer,  adapter  of  plays,  as  well  as 
dramatist,  in  none  more  than  successful  enough 


to  gain  a  bare  subsistence  until  he  wrote  'David 
Garrick,'  produced  by  E.  A.  Sothera  in  1864. 
This  piece  has  taken  a  permanent  place  on  the 
English  stage.  Following  this  a  play  called 
'  Society'  had  a  long  and  successful  run,  making 
the  fortunes  of  the  Prince  of  Wales  Theatre 
and  the  author.  At  the  same  house  were  pro- 
duced his  most  successful  series  of  plays,  includ- 
ing 'Ours,'  'Caste,'  'Play,'  'School,''  and 
<M.  P.'  Some  of  these,  especially  'Caste,'  his 
masterpiece,  are  revived  from  time  to  time.  His 
comedy  was  artificial,  with  a  strong  sentimental 
interest ;  but  he  was  a  good  observer  of  manners 
and  drew  his  characters  from  the  life.  He 
established  a  distinct  school,  and  has  had  sev- 
eral followers,  though  in  the  best  exponents 
of  the  later  English  dramas  he  has  been  replaced 
by  writers  whose  methods  are  less  artificial  and 
hence  more  logical.  His  'Principal  Dramatic 
Works'  were  published  with  a  memoir  by  his 
son  in  1889.  Consult  also  Pemberton,  'Life  and 
Writings  of  T.  W.  Robertson'  (1893)  ;  Cook, 
'Nights  at  the  Play'  (1883);  Clement  Scott, 
'The  Drama  of  Yesterday  and  To-day'  (1899). 

Robertson,  William,  Scottish  historian:  b. 
Borthwick,  Midlothian,  19  Sept  1721;  d.  near 
Edinburgh  11  June  1793.  After  the  completion 
of  his  course  in  Edinburgh  University,  Robert- 
son obtained  a  license  to  preach  in  1741,  and  in 
1743  was  presented  to  the  living  of  Gladsmuir, 
in  East  Lothian.  His  'History  of  Scotland 
During  the  Reigns  of  Queen  ^Iary  and  King 
James  VI.'  appeared  in  1759,  and  was  received 
with  general  applause,  though  modern  research 
has  deprived  it  of  most  of  its  historical  value. 
This  work,  which  reached  a  14th  edition  before 
the  author's  death,  led  to  his  nomination  to  the 
chaplaincy  of  Stirling  Castle  in  1759,  as  one  of 
the  king's  chaplains  in  1761,  and  as  principal 
of  the  University  of  Edinburgh  in  1762.  The 
year  after  he  was  made'  historiographer-royal  of 
Scotland,  with  a  salary  of  £200  per  annum.  His 
'History  of  the  Reign  of  Charles  V.'  appeared 
in  1769,  and  his  'History  of  America'  in  1777. 
His  latest  work  appeared  in  1 791,  under  the 
title  of  a  'Historical  Disquisition  Conceming 
the  Knowledge  which  the  Ancients  Had  of  India, 
and  the  Progress  of  Trade  with  that  Country 
Prior  to  the  Discovery  of  the  Cape  of  Good 
Hope.'  Consult :  'An  Account  of  the  Life  and 
Writings  of  William  Robertson'  (1801-2) ; 
Gleig,  'Life  and  Writings  of  William  Robert- 
son' (1812) ;  Graham,  'Scottish  Men  of  Letters 
in  the  i8th  Century'   (1901). 

Robeson,  rob'sdn,  George  Maxwell,  Amer- 
ican politician:  b.  Oxford,  Warren  County,  N. 
J.,  1829;  d.  Trenton,  N.  }.,  27  Sept.  1897.  He! 
was  graduated  at  Princeton  University  in  1847,' 
and  three  years  later  was  admitted  to  the  bar.l 
In  1867  he  was  appointed  attomey-general  of;- 
New  Jersey,  and  during  the  two  administrations 
of  President  Grant  (1869-77)  was  secretary 
of  the  navy.  He  was  a  successful  candidate  for 
Congress  in  1878  and  1880,  and  on  retiring 
from  Congress  in  1883  resumed  his  law  prac- 
tice in  Trenton,  N.  J. 

Robeson,  Heniy  BeOows,  American  naval 
officer:  b.  New  Haven,  Conn.,  S  Aug.  1842. 
He  was  graduated  from  the  United  States  Naval 
Academy  in  i860,  entered  the  navy  as  midship- 
man, and  in  1862  was  promoted  lieutenant  He 
was  engaged  in  the  attack  on  Charleston,  S.  C, 
7  April  1863,  and  later  in  the  same  year  led  a 
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party  from  the  New  Ironsides  in  the  capture 
of  the  Confederate  works  at  Morris  Island. 
He  participated  in  both  attacks  on  Fort  Fisher, 
was  advanced  to  be  lieutenant-commander  in 
1866  and  commander  in  1874.  He  was  made 
commodore  in  1898  and  in  1899  was  retired  with 
rank  as  rear-admiral. 

Robespierre,  ro-bes-pe-ar  or  ro'bes-per, 
Maximilien  Isidore  Fransois  Marie,  French 
revolutionist:  b.  Arras  6  May  1758;  d. 
Paris  28  July  1794.  He  was  the  son  of  an 
avocat  and  having  been  left  an  orphan  at  11  was 
sent  by  his  grandfather  to  the  college,  of  his 
native  town,  from  which  he  passed  in  1770  to 
the  College  Louis-le-Grand  at  Paris  on  a 
scholarship  given  him  by  the  Bishop  of 
Artois.  After  pursuing  the  study  of  law  with 
great  distinction,  he  returned,  in  1781,  to 
Arras,  where  he  adopted  the  profession  of 
avocat.  Solid,  rather  than  brilliant,  he  quickly 
became  known  as  a  skilful  lawyer  and  a  man 
of  unimpeachable  integrity.  With  growing  suc- 
cess he  gave  much  of  his  time  to  the  dilettante 
pursuit  of  literature,  wrote  essays  in  competition 
for  prizes  offered  by  the  provincial  academies 
and  was  a  prominent  member  of  the  Rosati, 
a  society  devoted  to  the  cultivation  of  wit  and 
letters.  He  was  an  ardent  student  of  Rousseau 
and  a  fanatical  believer  in  the  teachings  of  the 
Genevan  philosopher;  indeed  Robespierre's  un- 
wavering convictions  in  the  possibility  of  realiz- 
ing Rousseau's  ideal  society  explains  his  course 
in  the  days  when  he  stood  forth  as  the  greatest 
figure  in  France,  and  gives  the  secret  of  his  tem- 
porary success.  In  the  events  leading  up  to  the 
election  of  the  States-General  Robespierre  ap- 
peared prominently  as  the  champion  of  the  liberal 
views  then  so  widespread  among  the  French 
bourgeoisie.  He  was  elected  fifth  deputy  to  the 
States-General  from  Artois,  and  allied  himself 
with  the  radical  faction  in  that  body.  In  the  con- 
stituent assembly  he  spoke  frequently  and  always 
in  the  spirit  of  that  equality  which  he  believed 
was  now  at  length  to  be  established  in  France. 
Of  small  stature  and  by  no  means  robust  health, 
weak-voiced  and  pale-eyed,  he  did  not  impress 
himself  on  the  mass  of  the  assembly,  but  those 
who  came  into  personal  contact  with  him  were 
gained  over  by  his  tremendous  sincerity,  and 
Mirabeau  said  of  him:  "That  young  man  be- 
lieves what  he  says;  he  will  go  far."  Robes- 
pierre's great  strength,  however,  was  in  the  club 
of  the  jacobins,  where  his  polished,  classical 
declamations  gained  him  the  ardent  support  of 
those  members  who  had  been  recruited  from 
among  the  working  classes  and  the  small  bour- 
geoisie of  Paris.  His  power  in  the  club  became 
absolute  when  the  more  conservative  members 
seceded  in  1791,  after  the  more  radical  faction, 
under  the  inspiration  of  Robespierre,  had  pre- 
pared the  petition  for  the  deposition  of  Louis 
XVI.,  which  led  to  the  massacres  in  the  Champ 
de  Mars  on  17  July.  His  popularity  was  demon- 
strated on  the  day  of  the  dissolution  of  the 
National  Assembly,  30  Sept.  1791,  when  Robes- 
pierre and  Petion  were  drawn  in  triumph  through 
the  streets  of  Paris,  and  crowned,  as  "incor- 
ruptible patriots'*  by  the  people.  In  accordance 
with  his  own  motion,  adopted  in  May  1791,  pro- 
hibiting members  of  the  constituent  assem- 
bly from  sitting  in  the  succeeding  legislature, 
Robespierre  took  no  direct  part  in  the  sessions 
of  that  body,  but  he  continued  to  wield  great 


influence  over  its  deliberations  through  his 
power  in  the  Jacobine.  In  February  17^,  he 
became  public  prosecutor  at  Paris,  but  resigned 
the  office  in  April  on  account  of  the  virulent 
attacks  of  the  Girondists,  who  regarded  him 
with  special  hatred  because  of  his  opposition  tc^ 
their  favorite  policy  of  war  against  Austria. 
Robespierre's  opposition  to  the  war  was  based 
on  humanitarian  grounds ;  he  was,  besides,  a  man 
of  theories  and  not  of  action,  and  this  would 
explain  the  little  share  he  took  in  the  uprisings- 
of  20  June  and  10  August,  which,  under  the 
guidance  of  Danton,  effected  what  Robespierre 
was  quite  pleased  to  see  consummated,  the  over- 
throw of  the  Bourbon  monarchy.  Shortly  after 
the  storming  of  the  Tuileries,  Robespierre  be- 
came a  member  of  the  Paris  Commune ;  his  per- 
sonal popularity  lent  strength  to  that  body,  but 
his  inability  to  prevent  the  prison  massacres, 
of  September  showed  that  his  power  was  by 
no  means  absolute  in  the  ranks  of  the  radical 
party. 

In  the  Convention  to  which  he  was  elected 
as  the  first  deputy  from  Paris,  Robespierre  be- 
came the  leader  of  the  Mountain.  The  Giron- 
dists turned  the  full  force  of  their  eloquence 
against  him,  and  accused  him  of  aiming  at  the 
dictatorship.  _  In  the  crisis  which  attended  the 
trial  of  Louis  XVI.,  Robespierre  for  once  as- 
sumed a  firm  and  definite  line  of  action.  He 
pleaded  for  the  death  of  the  king  and  by  so 
doing  gained  over  to  his  side  the  party  of  Dan- 
ton,  Carnot  and  Bellaud-Varenne,  who  were 
disgusted  by  the  temporizing  policy  of  the  Giron- 
dists at  a  time  when  France  was  in  imminent 
danger  of  foreig^n  invasion  and  needed  a  strong 
government  to  make  headway  against  her  en- 
emies. The  condemnation  of  Louis  XVI.  was  a 
triumph  for  Robespierre,  who,  however,  did 
not  cease  from  his  attacks  on  the  Girondists. 
The_  struggle  became  one  of  life  and  death.  In 
April,  Robespierre  denounced  them  in  the  body 
of  the  Convention,  and  on  the  fateful  days  of  31 
May  and  2  June  the  destruction  of  the  party 
was  accomplished  with  the  aid  of  the  Parisian 
mob.    (See  Girondist.) 

In  July  1793,  Robespierre  was  made  a  mem- 
ber of  the  Committee  of  Public  Safety,  which 
for  a  year  was  to  be  the  virtual  ruler  of  France. 
To  curb  dissension  at  home,  so  as  to  present 
a  united  front  to  the  foreign  foes  of  the  country, 
the  committee  organized  the  Terror  with  which 
the  name  of  Robespierre  has  become,  through 
legend,  synonymous.  To  the  world  at  large 
Robespierre  appeared  as  the  master  of  the  com- 
mittee and  the  ruler  of  France.  As  a  matter 
of  fact,  his  power  was  in  no  way  absolute.  Of 
the  12  members  of  the  committee,  the  majority 
were  quite  opposed  to  his  Rousseauan  ideals  and 
only  two  of  the  12,  Couthon  and  St.  Just,  were 
professed  followers  of  Robespierre.  The  rest 
of  the  committee  were  practical  men  of  affairs, 
like  Carnot,  Bellaud-Varenne,  or  Collot  d'Her- 
bois,  upon  whose  shoulders  fell  the  real  task 
of  government.  Robespierre's  services  to  the 
committee  were  such  as  his  immense  popularity 
and  spotless  reputation  could  render  it.  He  was 
the  apologist  for  the  committee  in  the  Conven- 
tion and  before  the  people,  but  he  differed  from 
hisassociates  entirely  so  far  as  the  motives  of  his 
action  are  concerned.  While  the  Terror  to  them 
was  but  a  thorough,  though  possibly  radical,, 
means  for  establishing  peace  within  the  coun- 
try, Robespierre  saw  in  the  Terror  an  effective 
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instrument  for  bringing  about  the  erection  of 
Rousseau's  ideal  state,  by  wiping  out  all  opposed 
to  his  favorite  theories.  He  first  turned  against 
Hebert  (q.v.)  and  his  followers  in  the  Paris 
Commune,  who  had  aroused  his  enmity  by  their 
uncompromising  democracy,  in  their  display  of 
which  they  were_  guilty  of  the  most  ridiculous 
excesses,  and  their  professed  atheism,  which  at- 
tained its  climax  in  the  establishment  of  the 
worship  of  Reason  by  Chaumette  (q.v.).  The 
Hebertists  were  brought  to  the  scaffold  on  24 
March  1794,  and  they  were  followed  by  Danton, 
Qmille  Desmoulins  and  their  followers  on  5 
April.  On  13  April  came  the  turn  of  Chaumette. 
Danton  fell  because  he  had  begun  to  advocate  a 
moderation  of  the  Terror  and  thereby  had  in- 
curred the  enmity  both  of  the  men  of  action  on 
the  Conmiittee  of  Safety  and  of  Robespierre, 
to  whom  alike  the  continuance  of  the  Terror 
seemed  essential.  To  hasten  the  work  Robes- 
pierre caused  the  infamous  law  of  the  22  Prairial 
(10  June)  to  be  proposed  by  Couthon,  whereby 
the  revolutionary  tribunal  was  freed  from  all 
restrictions  of  legal  procedure,  and  thus  im- 
proved sent  nearly  1,300  persons  to  the  scaf- 
fold between  12  June  and  28  July. 

On  8  June  Robespierre  attained  the  zenith 
of  his  career,  when,  as  president  of  the  Con- 
vention, he  celebrated  with  great  pomp  the 
Feast  of  the  Supreme  Being,  whose  existence 
had  been  formally  admitted  by  the  Convention 
in  the  preceding  month.  His  fall  followed 
speedily.  The  men  on  the  Committee  of  Safety 
who  had  suffered  his  official  leadership  as  long 
as  he  was  content  to  remain  largely  a  figure- 
head, turned  upon  him  when  he  began  seri- 
ously to  assert  mastery  over  the  committee.  Be- 
sides, it  became  apparent  that  the  excesses  of 
the  Terror  could  not  go  on,  and  that  reparation 
would  be  demanded,  and  Robespierre  was  chosen 
as  the  scapegoat  of  the  committee.  The  attack 
on  Robespierre  began  17  June,  when  Vadier,  a 
member  of  the  committee  of  general  security, 
satirized  him  before  the  Convention.  Instead 
of  joining  battle,  as  he  was  urged  to  do,  Robes- 
pierre went  into  retirement  for  more  than  a 
month  to  prepare  his  defense.  On  26  July  he 
appeared  in  the  Convention  and  declared  that  the 
Terror  should  cease,  and  that  the  committees 
of  public  safety  and  general  security  should  be 
reorganized.  Ominous  threats  appeared  in  his 
oration,  which  for  a  time  held  the  Convention 
terror-stricken,  and  caused  it  to  vote  his  proposi- 
tion. Quickly,  however,  he  was  assailed  by  va- 
rious orators,  the  Convention  reconsidered  its 
action,  and  in  the  session  of  the  following  day, 
the  27  July,  the  fateful  9th  Thermidor,  the 
secret  intrigues  of  his  associates  on  the  com- 
mittee, the  fear  of  his  intended  victims  and  the 
resentment  of  the  Dantonists,  who  had  not 
forgotten  the  death  of  their  leader,  fell  upon 
Robespierre.  His  arrest  was  ordered  and  with 
him  that  of  St.  Just,  Couthon,  Lebas,  and  his 
younger  brother,  Augustin  Robespierre.  Res- 
cued by  the  national  guards  under  Henriot,  and 
brought  to  the  Hotel  de  Ville,  the  great  Terror- 
ist showed  no  capacity  for  action.  The  Con- 
vention placed  him  outside  of  the  law,  and  des- 
patched a  portion  of  the  national  guard  under 
Barras  against  him.  In  the  assault  Robespierre 
was  shot  in  the  jaw  by  a  gendarme  and  taken  in 
»  pitiful  condition  to  prison.  On  the  following 
day  he  was  brought  before  the  revolutionary 
'ribunal  and  with  Couthon  and  St.  Just  and 


others  of  his  followers  was  sent  to  the  guillo- 
tine. Consult:  Aulard,  'La  Society  des  Jaco- 
bins' (1891);  Hamel,  'Vie  de  Robespierre* 
(1865-7),  the  principal  authority;  Belloc, 
'Robespierre'  (1902);  Morse-Stephens,  'Prin- 
cipal Speeches  of  the  Orators  and  Statesmen 
of  the  French  Revolution'   (1892). 

Robin,  a  name  originally  applied  in  Eng- 
land to  the  red-breast  (q.v.),  a  bird  so  familiar 
and  so  dear  to  the  English  heart  that  loyal 
colonists  in  many  parts  of  the  world  have 
felt  impelled  to  transfer  the  name  to  native 
species,  which  often  resemble  the  original  in 
little  but  the  ruddy  breast.  The  American  robia 
is  a  true  thrush  (,Merula  migratoria)  of  the  fam- 
ily Turdida,  and  is  found  in  summer  throughout 
North  America  from  Alaska  to  Virginia.  Rob- 
ins retire  from  higher  latitudes  only  as  their 
food  begins  to  fail,  or  when  driven  south  by 
inundating  snows.  During  the  winter  months- 
they  are  numerous  in  the  Southern  States,  but 
even  as  far  north  as  Boston  robins  are  some- 
times seen  assembling  round  the  open  springs 
wherever  berries  may  be  found  in  the  depth  of 
winter.  In  the  New  England  and  the  Middle 
States  the  robin  is  perhaps  the  most  abundant 
breeding  bird.  Their  nests  of  mud  and  grass  are 
often  seen  on  the  horizontal  branch  of  an  apple 
tree,  or  in  a  shade  tree,  especially  evergreens. 
The  eggs,  about  four,  are  of  a  pale  bluish-green,, 
and  without  spots.  They  raise  several  broods  in 
a  season. 

Robins  feed  upon  insects,  ripe  cherries  and 
other  small  fruits,  but  are  especially  fond  of  earth- 
worms, which  they  extract  from  their  burrows  in 
the  early  morning  and  late  afternoon  with  the 
greatest  skill  and  industry,  and  of  which  they 
devour  vast  quantities.  In  spite  of  the  fact  that 
fruit  growers  consider  them  harmful,  the  cheery 
whistle  and  vivacious  manners  of  the  robin  are 
rapidly  gaining  for  it  a  place  in  popular  esteem 
analogous  to  its  English  namesake.  Unfortu- 
nately there  are  still  parts  of  the  country,  and 
particularly  of  the  South,  where  a  sordid  interest 
leads  to  the  slaughter  of  great  numbers  of  robins 
for  the  pot.  In  North  Carolina  they  are  killed 
at  night  in  their  roosting  places.  On  the  Pacific 
coast  the  robin  varies  to  the  sub-species  pro- 
pinqua,  and  in  lower  California  a  distinct  species- 
(M.  cottfinus)  occurs.  Hesperocichla  tuevia  is 
sometimes  called  the  Oregon  robin. 

Robin  Adair,  a-dar,  or  Eileen  Aroon,  a 
familiar  air,  which,  with  the  original  words, 
was  written,  tradition  says,  by  one  Carroll 
O'Daly,  an  Irishman,  of  Elizabeth's  time.  How- 
ever that  may  be,  it  was  first  popularized  in 
England  in  the  latter  i8th  century  by  Tenducci, 
an  original  singer  in  Dr.  Arne's  'Artaxerxes.' 
Tenducci  probably  learned  it  in  Ireland ;  at  least 
it  is  known  that  he  sang  'Eileen  Aroon'  with 
Irish  words  which  had  been  phonetically  ar- 
ranged for  him.  The  'Robin  Adair'  form  ob- 
tained currency  through  its  rendering  by  Brahm 
at  his  benefit  in  London  in  181 1.  Brahm's  ver- 
sion was  introduced  by  Boildieu  into  the  latter's 
opera  of  'La  Dame  Blanche.'  Beethoven  made 
a  trio  arrangement  of  it,  with  accompaniment  by 
pianoforte^  violin  and  'cello. 

Robin  Goodfellow.    See  Puck. 

Robin  Hood.    See  Hood,  Robin. 

Robin  Snipe,  the  red-breasted  sandpiper 
or  knot  (Tringa  canutus)  in  its  summer  plum- 
age.   This  is  among  the  largest  of  the  sand- 
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pipers,  and  is  distinguishable  by  the  long,  per- 
fectly straight  beak  combined  with  the  absence 
of  webbinjf  from  between  the  toes,  the  middle 
one  of  which  is  much  shorter  than  the  tarsus. 
It  is  upward  of  lo  inches  long  and  stoutly 
built,  with  rather  short  stout  legs.  In  breeding 
plumage  the  entire  under  parts  are  reddish 
brown,  and  the  autumn  young,  which  are  abun- 
dant during  the  gunning  season,  have  the  breast 
and  belly  whitish  tinged  with  red,  and  the  back 
very  characteristically  marked  with  white  and 
black  semicircles.  Such  seasonal  changes  in 
coloration  are  unusual  among  the  Scolopacidce. 
The  knot  is  nearly  cosmopolitan,  breeding  in 
high  northern  latitudes  and  wintering  in  the 
southern  hemisphere.  It  passes  through  the 
United  States  \n  April  and  May,  and  again 
more  leisurely  in  August  to  October,  frequent- 
ing the  seashore  in  small  flocks,  and,  less  com- 
monly, the  large  rivers  and  lakes  of  the  interior. 
Its  habits  are  similar  to  those  of  the  other  sand- 
pipers (q.v.),  with  which  it  associates.  Be- 
cause of  its  large  size  it  is  a  favorite  with  gun- 
ners, among  whom  it  is  known  in  the  autumn 
plumages  as  the  gray-back. 

Robins,  roblnz,  Benjamin,  English  mathe- 
matician: b.  Bath  1707;  d.  Fort  Saint  David, 
Coromandel  coast,  India,  29  July  1751.  He  early 
became  known  as  a  mathematician  of  unusual 
ability,  and  in  1728  published  a  confutation  of  the 
veteran  Johann  Bemouilli  (q.v.),  who  had  at- 
tempted a  defense  of  Leibnitz's  theory  as  to  the 
laws  of  motion  relative  to  bodies  impinging  on 
one  another.  After  some  time  spent  as  a  private 
instructor  in  mathematics  and  physical  science, 
he  turned  engineer,  and  made  particular  study 
of  fortifications  and  gunnery.  He  published  in 
1742  his  'New  Principles  of  Gunnery,'  which 
he  had  undertaken  by  way  of  furthering  his  un- 
successful candidacy  for  the  professorship  of 
fortification  at  Woolwich.  It  was  translated 
into  German  and  French,  and  has  been  regarded 
as  the  starting  point  of  the  modern  scientific 
study  of  the  matter.  Much  of  it  was  derived 
from  personal  experiment  with  gunpowder.  In 
1749  he  was  made  engineer-general  to  repair 
the  forts  of  the  East  India  Company.  He  wrote 
several  political  pamphlets,  which  brought  him 
into  some  notice.  In  1761  'Mathematical 
Tracts,*  containing  the  'Principles  of  Gunnery,' 
appeared  under  the  editorship  of  James  Wilson. 
There  were  subsequent  editions.  Consult  the 
memoir  by  Wilson  in  this  collection. 

Robins,  Edward,  American  author:  b.  Pau, 
France,  2  March  1862.  He  was  educated  at  a 
military  academy  in  Philadelphia,  and  in  1883 
engaged  in  newspaper  work.  He  was  on  the 
editorial  staff  of  the  Philadelphia  Public  Ledger 
in  1884-8,  1895-7,  atid  has  since  devoted  him- 
self to  authorship.  He  has  published,  besides 
.several  juvenile  works,  'Echoes  of  the  Play 
House'  (1895);  'Twelve  Great  Actors'  (1900); 
'Romances  of  Early  America'  (1902)  ;  etc. 

Robins,  Elizabeth.  See  Pabkes,  Elizabeth 
Robins. 

Robinson,  robln-sdn,  Agnes  Mary  Frances. 
See  D.utMESTETER,  Agnes  Mary  Frances  Rob- 
inson. 

Robinson,  Albert  Gardner,  American  jour- 
nalist: b.  Winchester,  Mass.,  21  Feb.  1855.  He 
was  engaged  in  commercial  pursuits  in  1871-98, 
but  in  1898  became  special  war  correspondent  for 
the  New  York  Evening  Post  in  Cuba  and  Porto 


Rico.  He  subsequently  went  to  the  Philippines 
and  South  Africa  in  the  same  capacity.  He  has 
published  'The  Porto  Rico  of  To-day>  (1899) ; 
'The  Philippines  —  the  War  and  the  People' 
(1901);  'Historical  Review  of  the  Period  of 
Intervention  in  Cuba' ;  etc. 

Robinson,  Beverley,  American  Loyalist  sol- 
dier: b.  Virginia  1723;  d.  Thombury,  England, 
1792.  He  was  a  major  under  Wolfe  at  the  tak- 
ing of  Quebec  in  1759,  and  at  the  commencement 
'of  the  Revolution  was  a  large  landed  proprietor 
on  the  Hudson.  He  was  opposed  to  the  mea- 
sures of  the  British  ministry  respecting  the  col- 
onies, and  abandoned  the  use  of  imported  mer- 
chandise. Nevertheless,  he  remained  loyal,  and 
relucantly  entered  the  military  service  of  the 
crown.  The  Loyal  American  regiment  was  re- 
cruited largely  by  him,  and  _  he  was  made  its 
colonel.  He  was  connected  with  the  negotiations 
preliminary  to  Benedict  Arnold's  treason ;  and  at 
the  time  Arnold  was  occupying  as  headquarters 
Robinson's  country-seat.  At  the  conclusion  of 
the  war  he  went  to  New  Brunswick,  where  his 
name  appears  as  a  member  of  the  first  council, 
though  he  never  took  his  seat;  and  thence  to 
England.  He  lost  his  property  by  confiscation, 
and  by  way  of  compensation  received  £17,000 
from  the  English  government  Consult:  Ryer- 
son,  'The  Loyalists  of  America  and  ITieir 
Times'  (1880). 

Robinson,  Charles  Mulford,  American 
author:  b.  Ramapo,  N.  Y.,  30  April  1869.  He 
was  graduated  .from  the  University  of  Rochester 
in  1891,  was  editor  of  the  Rochester  Post-Ex- 
press in  1891-1902,  and  has  published:  'The  Im- 
provement of  Towns  and  Cities'  (1901)  ;  'Mod- 
ern Civic  Art'  (1903);  etc. 

Robinson,  Charles  Seymoor,  American 
Presbyterian  clergyman  and  hymnologist:  b. 
Bennington,  Vt.,  31  March  1829;  d.  New  York 
I  Feb.  1899.  He  was  graduated  from  Williams 
College  in  1849,  studied  at  Union  Theological 
Seminarjr  and  at  Princeton,  and  was  ordained 
in  the  ministry  in  1855.  He  held  a  pastorate  in 
Troy  1855-60,  and  thereafter  was  pastor  of  va- 
rious churches  in  New  York  with  the  exception 
of  1868-70,  when  he  had  charge  of  the  .Amer- 
ican Chapel,  Paris,  France.  He  published  several 
volumes  of  sermons  and  other  works,  and  is 
widely  known  as  a  collector  of  hymns.  His  pub- 
lications include:  'Songs  of  the  Church* 
(1862);  'Church  Work'  (1873);  'The  Phar- 
aohs of  the  Bondage  and  the  Exodus'  (1887) ; 
'New  Laudes  Domini'  (1892) ;  'Annotations 
on  Popular  Hymns'  (1893);  'Simon  Peter: 
Later  Life  and  Labors'  (1894)  >  etc. 

Robinson,  Edidi,  American  novelist:  b. 
Massachusetts  1858.  Her  literary  work  is  partly 
of  a  juvenile  character  and  includes:  'Forced 
Acquaintances'  (1887) ;  <A  Little  Puritan 
Rebel'  (1898);  <A  Little  Puritan  Pioneer' 
(1901);  <A  Puritan  Knight  Errant'  (1902); 
etc. 

Robinson,  Edward,  American  Biblical 
scholar :  b.  Southington,  Conn.,  10  April  1794 ;  d. 
New  York  27  Jan.  1863.  Graduated  from  Hamil- 
ton College  in  1816,  he  went  in  1821  to  Andover 
to  publish  his  edition  of  books,  i.-ix.,  xviii.,  and 
xix.  of  the  'Iliad,'  there  aided  Moses  Stuart 
(q.v.)  in  the  preparation  of  the  second  edi- 
tion (1823)  of  the  latter's  'Hebrew  Grammar.' 
and  rendered  into  English  (1825)  Wahl's  'Clavis 
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Pbilologica  Novi  Testamenti.'  After  European 
study,  largely  in  Halle  and  Berlin  (1826-30),  he 
was  professor  extraordinary  of  sacred  literature 
in  the  Andover  Theological  Seminary  in  1830-3, 
and  professor  of  Biblical  literature  in  Union 
Theological  Seminary  from  1837  until  his  death, 
in  1838  and  1852  he  visited  Palestine  with  the 
scholarly  missionary,  EH  Smith  (q.v.),  and  there 
made  careful  surveys  and  investigations.  His 
chief  work,  <  Biblical  Researches*  (1841 ;  3  vols, 
compressed  into  2,  with  a  3d  1856),  which 
obtained  for  him  the  Royal  Geographical  So- 
ciety's gold  medal,  was  based  on  these  studies. 
He  was  a  leading  member  of  the  American  eth- 
nological, geographical  and  Oriental  societies, 
and  edited  in  1831-4  the  *  Biblical  Repository,* 
in  1843  the  'Bibliotheca  Sacra,'  with  which  the 
'Repository*  was  incoij)orated,  and  for  which  he 
continued  to  write  until  1855.  Among  his  other 
publications  are:  *A  Dictionary  of  the  Bible* 
(1833)  ;  editions  of  Buttmann's  'Greek  Gram- 
mar* (1833;  3d  ed.  1851)  and  Gensenius'  'He- 
brew Lexicon*  (1836;  Sth  ed.  1854)  ;  and  Greek 
(1845;  2d  ed.  1851)  and  English  (1846)  har- 
monies of  the  Gospels.  Consult :  Hitchcock, 
'Life,  Writings  and  Character  ol  Edward  Rob- 
inson*   (1863). 

Robinson,  Edward  Arlington,  American 
poet:  b.  Head  Tide,  Maine,  22  Dec.  1869.  He 
was  educated  at  Harvard  and  has  published  'The 
Torrent  and  the  Night  Before*  (1896);  'The 
Children  of  the  Night*  (1897)  ;  'Captain  Craig* 
(1902),  collections  of  verse  which  display  much 
promise. 

Robinson,  Sir  Frederick  Philipse,  English 
soldier :  b.  near  New  York  Sept.  1763 ;  d.  Brigh- 
ton, England,  I  Jan.  1852.  He  became  ensign 
.n  1777  m  a  Royalist  American  regiment,  raised 
ky  his  father,  and  fought  in  the  battles  of  Horse- 
Deck,  Stony  Point  and  New  London.  He  re- 
turned to  England  in  1784;  entered  the  West 
India  service  in  1793  and  was  present  at  the 
capture  of  Martinique,  St.  Lucia  and  Guade- 
loupe. He  became  colonel  in  1810,  and  com- 
manded a  brigade  in  the  Peninsula  campaign  of 
1813,  where  he  fought  gallantly;  was  promoted 
major-general  in  1814  and  rewarded  with  a 
medal.  He  took  part  in  the  engagement  before 
Plattsburg  in  1814  during  the  war  with  the 
United  States,  and  in  1810  left  Canada  for  the 
West  Indies,  where  he  was  put  in  command  of 
the  troops  in  the  Windward  and  Leeward  Islands 
and  for  a  time  was  governor  of  Tobago.  At  the 
time  of  his  death  he  was  the  soldier  of  longest 
service  in  the  British  army. 

Robinson,  Frederick  William,  English 
novelist:  b.  London  23  Dec.  1830;  d.  there 
6  Dec.  igoi.  He  was  educated  at  Clarendon 
House,  Kennington,  and  in  1851  began  his  career 
as  a  novelist,  though  he  frequently  contributed 
spcdal  articles  to  periodicals  and  for  five  years 
wrote  dramatic  criticisms  for  the  Daily  News. 
He  founded  and  edited  'Home  Chimes,*  which 
ran  as  a  weekly  two  years  and  then  became  a 
monthly.  He  was  a  prolific  writer  and  over  50 
titles  of  novels  stand  to  his  credit.  Some  of 
them  are  as  follows:  'The  House  of  Elmore* 
(1855);  'One  and  Twenty*  (1858);  'No 
Church*  (1861) ;  'Female  Life  in  Prison* 
(1862);  <A  Woman's  Ransom*  (1864);  'Be- 
yond the  Church*  (1866);  'Stem  Necessity* 
(1870);  'Her  Face  Was  Her  Fortune*  (1873); 
^Second  Cousin  Sarah*  (1874)  ;  'The  Romance 
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of  a  Back  Street*  (1878)  ;  'Lazarus  in  London* 
(1885)  ;  'The  Keeper  of  the  Keys*  (1890)  ;  'The 
Secretary*  (1895) ;  'Sweet  Nineteen*  (1896). 
His  skilfully  constructed  and  fluently  told  fic- 
tions were  as  popular  in  this  country  as  in  his 
own. 

Robinson,  Henry  Crabb,  English  barrister 
and  diarist:  b.  Bury  St  Edmunds  3  May  1775; 
d.  London  5  Feb.  1867.  In  1796  he  entered  a 
solicitor's  o£Sce  in  London,  and  in  1800  went 
to  Germany,  where  he  spent  five  years  in  study- 
ing at  Jena  and  elsewhere,  and  in  making  the 
acquaintance  of  Goethe,  Schiller,  Wieland,  Her- 
der, Kotzebue,  and  other  noted  Germans.  In 
1807  he  went  to  Altona  as  Times  correspondent, 
and  in  1808-9  was  war  correspondent  in  Spain 
for  the  same  newspaper.  He  was  called  to  the 
bar  in  1813,  and  practised  until  1828.  He  was 
associated  with  the  foundation  of  the  University 
of  London  in  1828.  His  fame  as  a  conversation- 
alist approached  that  of  Rogers,  but  he  never 
made  any  serious  attempt  to  gain  distinction 
as  a  writer.  His  intimate  acquaintance  with 
many  of  the  greatest  men  and  women  of  his 
time,  both  in  his  own  country  and  on  the  Con- 
tinent gives  peculiar  interest  and  value  to  the 
selections  from  his  'Diary,  Reminiscences,  and 
Correspondence,*  edited  by  Sadler  in  1869. 

Robinson,  John,  English  Independent 
clergyman :  b.  Lincolnshire  about  1576 ;  d.  Ley- 
den,  Holland,  I  March  1625.  It  has  been  wideljr 
assumed  that  he  was  educated  at  Corpus  Christi 
College,  Cambridge.  He  was,  say  certain  later 
writers,  suspended  from  a  benefite  in  Norfolk. 
He  himself  mentions  a_  residence  in  Norwich, 
where  he  was  religious  director  of  a  band  of  wor- 
shippers, and  where  certain  persons  were  excom- 
municated for  their  interest  in  his  instruction. 
In  1608  he  emigrated  to  Amsterdam,  with  several 
of  the  congregation  of  the  church  at  Scroolqr 
Manor,  Nottinghamshire,  and  thence  in  1609 
to  Leyden,  where  he  was  ordained  pastor,  with 
William  Brewster  (q.v.)  as  ruling  elder.  In  1611 
a  building  was  purchased  for  8,000  guilders  for 
use  as  a  meeting-house.  Mather  in  his  'Mag- 
nalia*  says  that  "those  famous  divines,  Poly- 
ander  and  Festus  Hommius,  employed  this  ottr 
learned  Robinson  to  dispute  publicly  in  the  Uni- 
versity of  Leyden  against  Episcopius,  and  the 
other  champions  of  that  grand  choke-weed  of 
true  Christianity**  (Arminian  doctrine).  There 
may  be  some  foundation  for  the  story  of  such 
a  disputation;  but  it  was  probably  not  at  Poly- 
anders  request,  nor  at  the  university,  where 
Episcopius  was  in  power.  Robinson  was  ad- 
mitted to  the  university  in  1615,  and  attended 
Episcopius'  lectures.  He  took  a  very  active  in- 
terest in  the  project  for  emigration  to  America; 
and  had  a  majority  of  his  church  volunteered, 
would  have  accompanied  them  hither.  Previous 
to  the  sailing  of  the  Speedwell,  he  preached  on 
21  July  1620,  observed  as  a  day  of  prayer  and 
humiliation.  His  celebrated  address  is  given 
in  Winslow's  'Hypocrisie  Unmasked*  (1646), 
the  author  remarking  that  Robinson  "used  these 
expressions,  or  to  the  same  purpose,"  and  some 
allowance  must  be  made  for  such  improvements 
and  embellishments  as  Winslow  may  have  made 
to  suit  his  controversial  purpose.  Robinson 
corresponded  with  the  "church  of  God  at  Plym- 
outh, New  England.**  Mather  calls  him  "a  most 
wise,  grave,  good  man,"  and  Robert  Baillie,  "the 
most  learned,  polished,  and  modest  spirit'*  among 
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the  separatists.  His  'Works,*  with  memoir  and 
notes  of  Robert  Ashton,  appeared  in  1851.  Con- 
sult also:  Bradford,  'History  of  Plymouth  Plan- 
tation' (Coll.  of  the  Mass.  Hist.  Soc,  4th  ser., 
Vol.  III.,  1856) ;  Mather,  <  Magnolia*  (1702) ; 
Neal,  'History  of  New  England'  (1720)  ;  Brook, 
'Lives  of  the  Puritans*  (1813);  Dexter,  'Con- 
gregationalism of  300  Years'  (1880)  ;  'Life*  by 
Davis  (1903). 

Robinson,  John  Cleveland,  American  sol- 
dier: b.  Binghamton,  N.  Y.,  10  April  1817;  d. 
there  18  Feb.  1897.  He  entered  West  Point  in 
1835,  but  withdrew  in  1838  to  study  law,  accept- 
ing, however,  a  commission  as  2d  lieutenant  in 
1839.  He  was  engaged  in  the  Mexican  and  Sem- 
inole wars,  was  promoted  captain  in  1850  and  at 
the  outbreak  of  the  Civil  War  was  commis- 
sioned colonel  of  volunteers.  He  was  in  com- 
mand of  Fort  McHenry  at  the  opening  of  the 
war;  successfully  defended  it,  and  was  later 
engaged  in  organizing  volunteer  troops.  He  com- 
manded a  brigade  in  the  Army  of  the  Potomac  in 
the  Seven  Days'  battle  before  Richmond;  was 
present  at  the  battles  of  Fredericksburg,  Chan- 
cellorsville,  Gettysburg,  Wilderness,  and  Spott- 
sylvania,  and  in  the  last  lost  a  leg  and  was  pre- 
vented from  further  active  service.  He  was 
voted  a  medal  of  honor  by  Congress;  was  bre- 
vetted  major-general  of  volunteers  in  1864,  and 
.of  regulars  in  1865.  In  1866  he  was  mustered 
out  of  the  volunteer  service  and  accorded  rank 
as  colonel  in  the  regular  army.  He  was  in 
command  of  the  Department  of  the  South  in 
1867,  of  the  Lakes  in  1868-9,  and  in  the  latter 
year  was  retired  with  rank  of  major-general.  He 
was  elected  lieutenant-governor  of  New  York  in 
1872,  was  commander-m-chief  of  the  G.  A.  R.  in 
1877-8,  and  president  of  the  Society  of  the 
Army  of  the  Potomac  in  1887-8. 

Robinson,  Joseph  Armitage,  English 
Anglican  clergyman.  He  was  educated  at  Cam- 
bridge, took  priest's  orders  in  the  Established 
Church  in  1882  and  was  vicar  of  All  Saints, 
Cambridge,  188&-92.  From  1893  to  1899  he  was 
Norrisian  professor  of  divinity  at  Cambridge, 
and  was  prebendary  of  Wells'  Cathedral  1894- 
99.  He  was  rector  of  St.  Margaret's  Westmin- 
ster, 1899-igoo,  canon  of  Westminster  1899-1902, 
and  in  the  year  last  named  succeeded  Dean  Brad- 
ley as  dean  of  Westminster  Abbey.  He  has 
published  'A  Collation  of  the  Athos  Codes  of 
the  Shepherd  of  Hermas*  (1888)  ;  'Appendix  to 
the  Apology  of  Aristides*  (1891)  ;  'The  Passion 
of  St  Perpetua'  (1891);  <The  Philocalia  of 
Origen*  (1893);  'Euthaliana*  (1895);  'Unity 
in  Christ*  (1901). 

Robinson,  Lewis  Wood,  American  naval 
officer:  b.  Camden  County,  N.  J.,  7  March  1840; 
d.    Philadelphia,   Pa.,   16   Feb.    1903.     He   was 

fraduated  from  the  Polytechnic  College  of 
'ennsylvania  in  1861,  and  entered  the  navy  in 
that  year  as  3d  assistant  engineer  in  the  West 
Gulf  blockading  squadron.  He  participated  in 
the  capture  of  Fort  Jackson,  Fort  Saint  Philip, 
and  New  Orleans ;  was  engaged  in  the  attack  on 
Vicksburg  and  in  the  battle  of  Mobile  Bay.  Af- 
ter the  war  he  continued  in  the  naval  service,  was 
appointed  chief  engineer  with  rank  of  lieutenant- 
commander  in  1883,  became  commander  in  1895, 
captain  in  1898  and  in  1901  was  retired  with  rank 
of  rear-admiral. 

Robinson,  Philip  (Stewart),  English  jour- 
nalist :  b.  Chunar,  India,  1849.    He  was  educated 


at  Marlborough  (College,  engaged  in  teadi- 
ing  and  in  journalism,  and  was  special  corre- 
spondent of  the  London  Daily  Telegraph  in  the 
Afghan  and  Egyptian  wars.  He  was  also  spe- 
cial commissioner  of  the  New  York  World  in 
1881-2,  and  during  the  Spanish-American  war 
was  in  Cuba  as  correspondent  of  the  Pall  Mail 
Gasetle.  He  has  published:  'In  My  Indian 
(Jarden*  (1878);  'Sinners  and  Saints*  (1883); 
'Some  Country  Sights  and  Sounds'  (1893); 
'Birds  of  the  Wave  and  Woodland*  (1894) ;  'In 
Garden,  Orchard  and  Spinney'   (1897);  etc 

Robinson,  Stillman  Williams,  American 
engineer  and  inventor:  b.  Reading,  Vl,  6 
March  1838.  He  was  graduated  from  the  Uni- 
versity of  Michigan  in  1863,  and  for  the  three 
following  years  became  assistant  engineer  in 
the  United  States  Lake  Survey.  In  i866  he 
became  attached  to  the  University  of  Michi- 
gan in  the  department  of  geodesy  and  mining, 
and  in  1870  was  made  professor  of  mechanic^ 
engineering  at  the  University  of  Illinois,  where 
he  remained  imtil  1878,  when  he  assumed  a 
similar  post  at  the  Ohio  State  University,  and 
continued  in  hs  active  duties  until  made  pro- 
fessor emeritus  in  1894.  He  has  been  an  active 
inventor,  and  controls  at  least  40  patents.  He 
invented  the  thermometer-graduating  machine, 
and  machines  for  shoe  manufacturing,  and  has 
published:  'Teeth  of  Great  Wheels  and  the  Rob- 
inson Templet  Odontograph'  (1876);  'Railroad 
Economics'  (1882)  ;  'Strength  of  Wrought  Iron 
Bridge  Materials'  (1882) ;  'Compound  Steam- 
Pumping  Engines,  Analytical  and  Graphical 
Treatment*  (1884);  'Principles  of  Mechanism* 
(1896) ;  etc. 

Robinson,  Stuart,  American  Presbyterian 
clergyman:  b.  Strabane,  near  Londonderry,  Ire- 
land, 26  Nov.  1816;  d.  Louisville.  Ky.,  5  Oct 
1881.    He  was  graduated  at  Amherst  College  in 
1836,    studied    theology    at    Union    Seminary, 
Prince  Edward,  Va.,  and  was  ordained  in  1841. 
He  was  pastor  at  Kanawha  Salines,  W.  Va., 
1841-7,  in  1856-8  professor  of  ecclesiology  in 
the  Presbyterian  Seminary  at  Danville,  Va.,  and 
then  became  pastor  at  Louisville.    He  edited  the 
'True  Presbyterian,*  which  was  suppressed  by 
the  government  in  1862  for  disloyalty,  and  he 
then  removed  to  Toronto.    In  1865  he  published 
'Slavery  as   Recognized   by  the   Mosaic  Civil 
Law,  and  Allowed  in  the  Abrahamic,  Mosaic, 
and  Christian  Church,*  and  in  1866  resumed  his 
Louisville  pastorate  and  reissued  his  paper  as 
'The  True  Christian  Commonwealth.'    His  per- 
sistence in  expressing  his  former  views  led  to 
his   expulsion    from    the    Presbyterian   general 
assembly,   and   by   his   influence  the  Kentucky 
synod  joined  the  Southern  general  assembly  in 
1869,  which  body  made  him  its  moderator.    He 
was  a  delegate  to  the  Pan-Presbyterian  council 
at  Edinburgh  in  1877.    He  wrote:  'The  Oiureb 
of  God  an  Essential   Element  of  the  Gospel' 
(1858),    and    published     'Discourses    of   Re- 
demption* (1866). 

Robinson,  Theresa  Albertine  Lomse  von 
Jakob,  German-American  author:  b.  Halle» 
Prussia.  26  Jan.  1797;  d.  Hamburg  13  April 
1869.  She  was  the  second  wife  of  Edward  Rob- 
inson (q.v.),  and  was  known  in  Germany  as  an 
author  under  the  name  of  "Talvj*  (formra 
from  her  initials.  While  residing  at  Kharkofr 
she  began  to  study  Slavonian,  and  wrote  ate 
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first  poems.  In  1825  she  published  a  few  tales 
in  a  volume  bearing  the  title  'Psyche.'  She 
also  published,  in  1825-6,  translations  of  a  num- 
ber of  Servian  popular  songs  entitled  'Volks- 
lieder  der  Serben.*  In  America  she  began  the 
study  of  the  aboriginal  languages,  and  trans- 
lated into  German  Pickering's  work  on  the  In- 
dian tongues.  In  1834  she  wrote  a  <  Historical 
Review  of  the  Slavic  Languages'  for  the  'Bibli- 
cal Repository,*  republished  in  enlarged  form 
in  1850.  During  her  husband's  visit  to  Pales- 
tine she  resided  in  Germany,  where  she  pub- 
lished, in  1840,  <Charakteristik  der  Volkslieder 
germanischer  Nationen  mit  einer  Uebersicht 
der  Lieder  aussereuropaischer  Volkerschaf- 
ten.'  'Die  Colonisation  von  Neuengland*  was 
published  at  Leipsic  in  1847;  a  defective  transla- 
tion by  W.  Hazlitt,  Jr.,  appeared  in  London  in 
1851.  She  also  wrote  numerous  tales,  and  con- 
tributed to  magazines,  both  German  and  English. 

Robinson,  William  Callyhan,  American 
jurist:  b.  Norwich,  Conn.,  26  July  1834.  He 
was  graduated  from  Dartmouth  College  in  1854 ; 
studied  at  the  General  Theological  Seminary  in 
New  York,  and  entered  the  Episcopal  ministry 
in  1857,  but  later  studied  law  and  was  admit- 
ted to  the  bar  in  1865.  In  1869  he  became  in- 
structor in  the  Yale  Law  School,  and  later  pro- 
fessor of  elementary  and  criminal  law,  and  the 
law  of  real  property.  He  was  judge  of  the 
court  of  common  pleas.  New  Haven,  1874-6,  and 
member  of  the  Connecticut  legislature  in  1874. 
Since  1895  he  has  been  dean  of  tlie  law  school 
of  the  Catholic  University  of  America.  He  has 
published:  'Notes  of  Elementary  Law*  (1876); 
'Elementary  Law*  (1882);  'Law  of  Patents* 
(1890);  'Forensic  Oratory*  (1803);  'Elements 
of  American  Jurisprudence*  (1900). 

Robinson,  III.,  city,  county-seat  of  Craw- 
ford County:  on  the  Wabash  River,  and  on  the 
Cleveland,  C,  C.  &  St.  L.  and  the  Illinois  C. 
R.R.'s ;  36  miles  southwest  of  Terre  Haute,  Ind. 
It  was  settled  in  1842,  when  it  became  the 
county-seat;  was  incorporated  as  a  village  in 
1866,  and  as  a  city  in  1886.  It  b  the  trade  centre 
of  a  fruit  and  grain  growing  and  sheep  raising 
region,  and  contains  a  few  small  mills.  It  has 
two  banks,  with  a  combined  capital  of  $75,000, 
doing  business  to  the  amount  of  $800,000  annu- 
ally. It  contains  a  public  high  school  founded  in 
1885,  with  a  school  Ubrary  of  over  500  volumes 
(1903),  and  a  Carnegie  library.  The  city  gov- 
ernment is  by  a  mayor  and  a  council  of  six ;  the 
members  of  the  council  are  elected  for  two 
years,  three  being  chosen  each  year.  Pop.  (1900) 
1,683;  (1910)  3.863.  G.  W.  Harper, 

Editor  of  the  Robinson  ^Argus.^ 

Robinson  Crusoe,  a  world-famous  tale  by 
Daniel  Defoe,  published  in  1719,  and  supposed 
to  have  been  suggested  by  the  experience  of 
Alexander  Selkirk  (q.v.),  who  was  shipwrecked 
and  lived  for  years  on  a  desert  island.  Crusoe, 
an  Englishman,  goes  to  sea  in  his  youth,  is  cap- 
tured by  the  corsairs,  is  shipwrecked  and  washed 
«hore  on  an  uninhabited  island,  formerly  sup- 
posed to  have  been  in  the  Pacific,  but  recently 
satisfactorily  identified  with  Tabago  in  the 
Caribbean  Sea.  The  narrative  consists  of  a 
careful  description  of  his  adventures  and  experi- 
ences during  the  28  years  of  his  exile.  The  first 
volume  endeci  with  the  return  of  Crusoe  to 
England,  and   met  with  such   remarkable  suc- 


cess that  the  author,  four  months  later,  brought 
out  a  second  volume,  entitled  'The  Farther 
Adventures  of  Robinson  Crusoe* ;  and  this  in 
turn  was  followed,  one  year  later,  by  a  third,  re- 
lating his  'Serious  Reflections*  during  his  wan- 
derings. The  simplicity  of  style  and  the  realistic 
atmosphere  pervading  the  narrative,  have  caused 
the  popularity  of  this  book  to  remain  unimpaired. 

Robison,  John,  Scottish  scientist:  b. 
Baldernock,  Stirlingshire,  1739;  d.  Edinburgh  30 
Jan.  1805.  He  entered  Glasgow  University  in 
1750.  In  1758,  as  private  tutor  to  the  son  of 
Admiral  Knowles,  he  accompanied  the  expedi- 
tion under  General  Wolfe  for  the  reduction  of 
Canada.  In  this  situation,  besides  instructing  bis 
pupil,  he  was  employed  in  making  surveys  of  the 
coasts  and  harbors  on  the  river  Saint  Lawrence. 
In  1763  he  resumed  his  studies  at  Glasgow,  de- 
voting himself  to  mechanics,  to  wbich  he  was 
influenced  by  his  acquaintance  with  James 
Watts,  then  employed  in  perfecting  the  steam- 
engine.  In  1766  he  was  appointed  to  the  chair  of 
chemistry  in  the  university.  Admiral  Knowles 
having  been  recommended  by  the  British  govern- 
ment to  the  Empress  Catharine  of  Russia  to  su- 
perintend the  improvement  of  her  navy,  Robison 
accompanied  him  as  private  secretary  in  1770.  In 
1772  he  was  appointed  by  the  empress  inspector- 
general  of  the  corps  of  marine  cadets  at  Cron- 
stadt.  In  1773  he  accepted  the  chair  of  natural 
philosophy  at  Edinburgh,  which  he  continued  to 
fill  till  his  death.  His  writings  include  'Ele- 
ments of  Mechanical  Philosophy*  (1804);  <A 
System  of  Mechanical  Philosophy*  (1822);  and 
many  contributions  to  the  third  edition  of  the 
^Encyclopaedia  Britannica.* 

Rob' John,  William  James  ('Caryl  Flo- 
wo**),  American  musician  and  composer:  b. 
Tavistock,  Devonshire,  2  Nov.  1843.  He  came  to 
New  York  in  1857,  and  in  1858-60  was  first  boy 
soloist  at  Trinity  Church,  New  York.  He  after- 
ward went  on  the  stage  as  a  singer,  was  or- 
ganist in  several  churches,  and  also  conducted 
opera  in  Havana  and  in  New  York.  He  organ- 
ized the  Palestrina  Choir  in  1886,  and  in  1889-91 
was  musical  director  of  Wells  College,  Aurora, 
N.  Y.  His  compositions  include  cantatas,  over- 
tures, symphonies,  chamber  music,  and  sacred 
music,  in  addition  to  tlie  operettas:  'Inferno*. 
(1871);  'Les  Tours  de  Mercure*  (1872);  'Su- 
zanne* (1876)  ;  and  the  operas:  'Gulda*  (1879^  ; 
and  'Uncle  Tom's  Cabin*  (1882). 

Robsart,  rob'sart,  Amy,  a  character  in 
Scott's  novel,  'Kenil worth.*  She  is  the  un- 
acknowledged wife  of  the  Earl  of  Leicester, 
whom  she  follows  to  the  castle  of  Kenilworth 
during  the  queen's  visit;  but  there  she  is  dis- 
owned, and  is  returning  to  her  original  place  of 
concealment,  when  she  meets  the  death  prepared 
for  her  by  Richard  Vamey. 

Rob'son,  Stuart,  American  actor:  b.  An- 
napolis, Md.,  4  March  1836;  d.  New  York  29 
April  1903.  His  father's  name  was  Charles 
Stuart,  and  he  was  christened  Henry  Robson 
Stuart.  As  a  boy  he  acted  as  page  in  the  House 
of  Representatives  during  the  30th  and  31st 
Congresses.  Adopting  the  stage  as  a  profes- 
sion, he  appeared  first  at  the  Baltimore  Museum 
in  1852.  He  appeared  in  a  i>lay  with  William  H. 
Crane  in  1877  at  the  Park  Theatre,  New  York, 
and  their  jomt  success  led  to  a  12  years'  partner- 
ship, during  which  time  they  produced  'Twelfth 
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Night,'  <The  Comedy  of  Errors,'  and  <The 
Merry  Wives  of  Windsor,  •  besides  other  come- 
dies and  farces.  In  1888  Bronson  Howard  wrote 
for  them  <The  Henrietta,'  which  was  also  played 
by  Robson  after  their  partnership  ended.  Plays 
«n  which  he  appeared  as  an  independent  star 
■were  <Is  Marriage  a  Failure?';  'She  Stoops  to 
Conquer';  <The  Meddler'  (iSoS)  by  Augustus 
Thomas;  <The  Jucklins'  (1900)  by  Opie  Read. 

Roburite,  an  explosive  patented  by  Dr. 
Roth  in  1887.  It  consists  of  dinitrochlor-ben- 
2ene  mixed  with  ammonium  nitrate,  and  must 
be  used  dry.  The  detonation  of  the  mixture  is 
to  be  effected  by  means  of  fulminate  of  mercury. 
Roburite  burns  quietly,  and  is  not  sensitive  to 
shock.  Its  most  successful  use  has  been  in  the 
mining  of  coal,  where  it  is  valuable  not  only  be- 
cause it  causes  little  dust,  but  also  because  it 
allows  of  blasting  the  coal  in  large  blocks. 

Robust!,    r6-boos't5,    Jacopo.    See    Tinto- 

JJETTO. 

Roc,  rftk,  a  mythical  bird  of  enormous 
'size,  supposed  to  have  been  able  to  perform  won- 
derful feats  of  strength  and  ferocity.  The  most 
popular  accounts  of  the  roc  are  given  in  <The 
Arabian  Nights'  Entertainments, '  where  the  bird 
plays  an  important  part  in  the  fortunes  of  Sin- 
bad  the  Sailor.  Sinbad  describes  the  roc  as 
white,  with  a  claw  as  large  as  the  trunk  of  a 
large  tree  and  with  a  beak  of  prodigious  size 
and  sharpness.  Its  egg,  he  declares  to  be  50 
paces  in  circumference,  about  150  feet.  Another 
writer  computes  that  the  egg  of  the  roc  is  equal 
to  150  hens'  eggs.  The  bird  is  described  as  a 
bird  of  prey,  *able  to  bear  an  elephant  away  in 
its  talons,*  and  *  killing  the  moa,  which  it  bore 
to  its  nest  and  destroyed  to  provide  food  for  its 
young."  See,  in  "The  Arabian  Nights'  Enter- 
tainments,' the  accounts  of  the  second  voyage, 
and  the  third  Calendar's  Story.  Attempts  have 
been  made  to  identify  the  roc  with  the  so-called 
«lephant-birds  of  Madagascar  and  New  Zealand, 
but  it  is  asserted  by  naturalists  that  neither  this 
buge  bird  (which  is  not  a  bird  of  prey)  nor  the 
Jiarpagomis,  the  largest  known  rapacious  bird, 
could  have  performed  the  feats  commonly  attrib- 
tited  to  the  roc.  There  was  described  to  the 
Parisian  Academy  of  Sciences  the  fossils  of  an 
«normous  bird  called  the  ^pyornis  and  two  of 
its  eggs,  fossil  remains  of  which  had  been  dis- 
covered. (See  reports  for  first  quarter,  1851.) 
This  little-known  colossal  has  been  accepted  as 
the  nearest  approach  to  the  fabulous  roc. 

Roca,  ro'ka  Julio  A.,  Argentine  states- 
man: b.  Tucuman,  Argentina,  i  July  1843.  He 
■was  trained  in  the  Parand  military  school,  entered 
the  army,  and  in  1874  became  general.  In 
1878-80  lie  was  war  minister,  and  as  such  headed 
:in  person  the  expedition  which  subdued  the 
Patagonian  Indians.  From  12  Oct.  1880  to  12 
Oct.  1886  he  was  president  of  the  republic.  It 
-vras  during  his  administration  that  the  serious 
Argentine  financial  crisis  occurred. 

Rocaftterte,  rd  -  ka  -  foo  -  ar'ta,  Vincente, 
South  American  statesman:  b.  Guayaquil,  Ecua- 
<lor,  3  May  1783;  d.  Lima,  Peru,  16  May  1847. 
He  was  educated  in  France  and  England,  and  in 
1812  was  elected  to  the  Spanish  Cortes  by  Guay- 
siquil,  but  his  opposition  to  the  policies  of  Ferdi- 
nand VII.  was  resented,  and  he  was  obliged  to 
escape  to  France.     He  went  to  Lima,  and  to 


the  United  States  in  1819,  and  in  1824  to  Mex- 
ico, where  he  became  secretary  to  General 
Michelena.  He  accompanied  him  to  England, 
and  after  the  recognition  of  Mexico's  independ- 
ence and  Michelena's  return,  he  remained  in 
England  as  chargi  d'affaires.  In  1830  he  re- 
signed and  returned  to  Mexico,  where  he  edited 
the  'Fenix  de  la  Libertad.'  He  went  to  Guaya- 
quil in  1833,  and  was  soon  after  elected  deputy 
to  congress  for  the  province  of  Pichincha,  but 
was  exiled  because  of  his  opposition  to  the  ad- 
ministration. The  province  of  Guayaquil  then 
revolted  against  General  Flores  and  proclaimed 
Rocafuerte  as  supreme  chief.  He  was  defeated 
and  captured  by  Flores,  but  an  amicable  arrange- 
ment was  soon  afterward  made,  co-operation  in 
the  reorganization  of  the  republic  was  agreed 
upon,  and  Rocafuerte  served  as  president  in 
i^35-<).  His  administation  was  one  of  ability. 
He  introduced  many  reforms,  and  placed  the 
financial  afTaits  of  the  country  on  a  sound  basis. 
His  after  life  was  spent  in  various  diplomatic 
missions,  in  which  he  sustained  his  high  repu- 
tation as  a  statesman.  He  wrote:  "Ideas  neces- 
arias  a  todo  pueblo  independiente,  que  quiere 
ser  libre'  (1820);  "Ensayo  sobre  tolerancia  re- 
legiosa  bajo  elaspecto  politico  y  como  medio 
colonizacion  y  de  progreso'  (1831);  etc. 

Rocaille,  r6-kal-e'.    See  Rococo. 

Roc'ambole,  a  species  of  onion  (Alliutn 
scorodoprasum)  having  bulbs  resembling  those 
of  the  garlic;  but  the,  cloves  are  smaller.  It  is 
cultivated  for  the  same  purposes,  and  is  consid- 
ered as  having  a  more  delicate  flavor. 

Rocha  Pitta,  Sebastiao,  s^-bSs-t^-a'Aoo 
rfish'a  pCt'ta,  Brazilian  author:  b.  Bahia, 
Brazil,  3  May  1660;  d.  near  there  3  Nov.  1738. 
He  was  a  leisurely  student,  and  the  author  of 
some  commonplace  verse  and  fiction.  He  made 
very  elaborate  preparations  for  his  'Historia  da 
America  Portugueza  desde  o  seu  Descobrimento 
ate  o  Anno  1724'  (1730),  which  won  for  him 
deserved  success  and  numerous  honors.  The 
book  was  the  first  history  of  Brazil  in  any  true 
sense,  and  the  material  it  contained  has  proved 
of  much  'Value  to  subsequent  workers  in  that 
field. 

Rochambeau,  r6-shaA-b6,  Jean  Baptiste 
Donatien  de  Vimetire,  Comte  de,  French  mar- 
shal: b.  Venddme  i  July  1725;  d.  Thore  10  May 
1807.  He  was  the  son  of  the  governor  of  his  na- 
tive town  and  was  brought  up  for  the  church,  but 
at  17  entered  the  army.  He  fought  with  distinc- 
tion in  the  war  of  the  Austrian  Succession,  at- 
tained the  rank  of  colonel  and  in  1749  followed 
his  father  as  governor  of  Vendome.  During  the 
Seven  Years  war  he  did  excellent  service  in 
Minorca  (1756)  and  later  in  Germany,  winning 
the  rank  of  brigadier-general.  He  was  made 
lieutenant-general  in  i;^  and  in  the  same  year 
was  despatched  at  the  head  of  an  army  of  6,000 
men  to  co-operate  with  the  American  forces  in 
the  War  of  Independence.  In  July  he  landed  in 
Rhode  Island  and,  intrenching  himself  at  New- 
port, held  his  position  till  June  of  the  following 
year,  when,  in  pursuance  of  a  plan  of  campaign 
arranged  between  Rochambeau  and  Washington, 
the  French  troops,  reinforced  by  some  3.000  men, 
marched  across  Connecticut  and  joined  the 
American  army  on  the  Hudson,  whence  was 
begun  the  southward  march  for  Yorktown.  The 
city  was  invested  on  29  September  and  after  two 
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brilliant  assaults  by  the  French  troops  and  the 
defeat  of  the  English  fleet  by  the  French  under 
De  Grasse  in  Chesapeake  Bay,  Q>rnwallis  sur- 
rendered. Rochambeau's  services  to  the  Ameri- 
can cause  were  enhanced  by  the  utter  absence  of 
jealousy  or  self-assertion  on  his  part;  he  placed 
himself  implicitly  under  Washington's  orders 
and  within  his  own  army  maintained  the  sternest 
discipline.  Congress  voted  its  thanks  to  the 
French  commander  for  his  valuable  services  and 
presented  him  with  two  guns  taken  at  York- 
town.  Returning  to  France  in  1783,  he  took 
part  in  the  earlier  events  of  the  French  Revolu- 
tion and  after  being  raised  to  the  rank  of  field- 
marsha^  was  given  in  1791,  command  of  the 
Army  of  the  North.  Regarding  with  disfavor 
the  progress  of  the  Revolutionary  policy,  he  re- 
signed in  June  1792  and  soon  after  was  impris- 
oned at  Paris,  regaining  his  liberty  at  the  end  of 
the  Reign  of  Terror  in  1794.  In  1804  Napoleon 
made  him  an  officer  of  the  Legion  of  Honor.  A 
statue  of  Rochambeau  was  erected  at  Vendome 
in  1890,  and  a  replica  of  it  in  Lafayette  Square, 
Washington,  was  unveiled  with  much  ceremony 
in  1902.  He  left  behind  him,  ^Memoires  du 
Marechal  de  Rochambeau'  (1890),  translated,  in 
part,  into  English  (1838). 

Rochdale,  roch'dal,  a  market-town  and 
parliamentaiy  borough  of  England,  in  Lanca- 
shire, 10  miles  north-northeast  of  Manchester. 
The  parish  church  of  St  Chad,  finely  situated 
on  a  lofty  height,  and  approached  from  the  lower 
part  of  the  town  by  a  flight  of  122  steps,  is  a 
spacious  and  venerable  structure  of  the  12th 
century  (restored  in  1837),  partly  in  the  late 
Norman  and  partly  in  the  Perpendicular  style, 
with  a  square  embattled  tower,  several  windows 
of  rich  tracery,  and  some  very  ancient  monu- 
ments. Rochdale  is  a  place  of  considerable  an- 
tiquity, and  had  a  Roman  station  in  its  vicinity. 
Its  woolen  manufacture  appears  to  have  been  in- 
troduced by  the  Flemings  in  the  reign  of  Ed- 
ward III.,  and  having  continued  to  flourish,  is 
mentioned  as  famous  in  the  reign  of  Elizabeth. 
The  Rochdale  Co-operative  Store,  which  has 
about  12  branches  in  the  town,  was  the  first  so- 
ciety of  its  kind,  and  has  served  as  a  model  for 
other  co-operative  societies. 

Rochdale  Pioneers,  or  Rochdale  Societjr 
of  EU)uitable  Pioneers.    See  Co-operation. 

Roche,  roch,  Alexander,  Scottish  artist:  b. 
Glasgow  17  Aug.  1863.  He  began  life  as  an 
architect,  but  turning  his  attention  to  painting, 
studied  at  Paris,  and  is  now  corresponding 
member  of  the  Munich  Secession.  He  has 
painted  in  landscapes  and  genre,  and  among  his 
pictures  are:  <Tete-a-Tete,'  which  carried  off  a 
gold  medal  at  Munich  in  1889;  <  Fishers'  (1891), 
bought  by  the  Berlin  Gallery;  'Landscape,' 
awarded  a  gold  medal  at  Dresden  (1897) ; 
<Prue*  (1902),  bought  by  the  Munich  Gallery. 
He  also  executed  the  frescoes  in  the  Banqueting 
Hall,  Glasgow  Municipal  Building,  1900.  He 
has  published  'Finish  in  Art'  (Transactions  of 
the  National  Association  for  the  Advancement 
of  Art,  1889). 

Roche,  James  Jeffrey;,  American  author 
and  editor:  b.  Mountmellick,  Queen's  County, 
Ireland,  31  May  1847.  He  was  taken  to  Prince 
Edward's  Island  in  infancy,  was  educated  at 
Saint  Dunstan's  College,  Charlottetown,  and 
in  1866-83  was  engaged  in  commercial  pursuits  in 


Boston.  In  1883-^  he  was  assistant  editor  o£ 
the  Boston  'Pilot,'  of  which  he  has  been  editor- 
in-chief  since  1890.  He  has  published:  'Songs 
and  Satires'  (1886)  ;  'The  Stoty  of  the  Filibus- 
ters' (1891);  'Her  Majesty,  the  King'  (1898); 
'By-ways  of  War' ;  etc. 

Roche,  Regina  Maria  (Dalton),  Irish  nov- 
elist: b.  south  of  Ireland  about  1764;  d.  Water- 
ford  17  May  1845.  She  attained  sudden  fame  in 
1798  by  the  publication  of  her  four-volume  story, 
'(Children  of  the  Abbey,'  much  in  the  fashion 
of  the  'Mysteries  of  Udolpho,'  which  it  rivaled 
in  popularity.  She  then  set  to  work  on  a  loaK 
series  of  similar  books  —  'The  Nocturnal  Visit* 
(1800);  'The  Tradition  of  the  Castle'  (1824); 
'The  Nun's  Picture'  (1834),  and  a  dozen  others. 

Roche,  rosh,  Troilus  de  Mesgoua^  Mar- 
Qtris  DE,  French  colonizer  in  America:  b. 
France  16th  century;  d.  Brittany  after  1600.  In 
1598  he  received  from  Henry  IV.  letters-patent 
creating  him  lieutenant-general  of  Canada  and 
adjacent  islands,  with  power  to  establish  colonies 
anywhere  in  North  America.  With  a  crew  drawn 
largely  from  French  prisoners,  he  set  sail  with 
one  Chedotel  of  Normandy  as  pilot  After  land- 
ing 40  of  his  force  on  Sable  Island,  he  explored 
Acadia.  Head  winds  prevented  a  landing  at 
the  island,  on  his  return;  and  sailed  on  for 
France,  where  he  was  impressed  for  a  year. 
Chedotel  was  ordered  to  go  in  search  of  the  40 
followers,  who  had  fortunately  made  their  es- 
cape by  means  of  wrecked  vessels  found  on  the 
coast. 

Rochefort,  Henri,  6n-re  rosh-for  (Victor 
Henri,  Marquis  de  Rochefort-Lucay),  French 
journalist  and  politician:  b.  Paris  31  Jan.  1831. 
He  became  known  as  the  author  of  successful 
vaudevilles  and  farces  and  as  a  contributor  to 
Charivari,  Figaro,  and  other  Parisian  periodicals, 
wherein  his  political  reviews  were  marked  by  a 
brilliancy  of  wit  and  audacity  of  attack  that 
brought  upon  him  the  resentiment  of  the  govern- 
ment  His  assaults  on  Napoleon  III.  led  the 
emperor  to  demand  his  expulsion  from  the  staff 
of  Figaro.  Rochefort  thereupon  ( 1868)  founded 
a  weekly  of  his  own,  'La  Lanterne,'  in  which  he 
continued  his  assaults  on  the  government  with 
unrivaled  weapons  of  sarcasm  and  ridicule,  be- 
neath which  the  emperor  and  his  ministers  were 
helpless.  The  'Lanterne'  attained  an  enormous 
circulation,  and  when  the  editor  was  forced  by- 
repeated  sentences  of  the  courts  to  take  refuge 
in_  Belgium,  he  continued  its  publication  in  a 
spirit  all  the  more  acrimonious.  In  1869  he  was 
elected  to  the  Corps  Legislatif,  and  established 
the  'Marseillaise'  with  the  professed  object  of 
combating  the  Second  Empire.  In  January 
1870  he  was  imprisoned  for  inciting  to  insurrec- 
tion. After  the  fall  of  the  Empire  he  became 
a  member  of  the  government  of  national  de- 
fense, but  was  out  of  sympathy  with  the  con- 
servative tendencies  of  that  body  and  strongly 
inclined  to  the  radical  element  that  afterward 
brought  forth  the  commune.  In  May  1871 
Rochefort  fled  from  Paris,  but  was  captured  and 
sentenced  by  a  court-martial  to  deportation.  In 
1873  he  was  transported  to  New  Caledonia,  but 
escaped  in  the  following  year,  lived  in  Belgium 
and  Switzerland,  and  renewed  the  publication 
of  the  'Lanterne.'  In  1880  he  returned  to  Paris 
and  founded  the  'Intransigeant,'  a  periodical  o£ 
virulent  protest    He  was  deputy  in  1885-6,  be- 


Digitized  by 


Google 


ROCHEFORT  —  ROCHESTER 


came  an  ardent  supporter  of  Boulanger,  and  in 
1889  was  sentenced  to  imprisonment,  but  escaped 
to  England.  He  returned  under  amnesty  in 
1895,  and  attracted  public  attention  as  one  of 
the  most  violent  opponents  of  Captain  Dreyfus 
(q.v.)  in  that  celebrated  affair.  He  published 
*Les  Aventures  de  ma  Vie'  (1896). 

Rochefort,  or  Rochefort-sur-Mer,  France, 
chief  city  of  an  arrondissement  of  the  depart- 
ment of  Charente  InferieurC;  It  is  notable  for 
its  naval  and  army  institutions,  and  its  well- 
built  public  works.  It  has  two  harbors  —  mili- 
tary and  commercial.  Napoleon  purposed  em- 
barking for  America  from  this  point,  but  his 
plans  were  frustrated.  The  manufactures  in- 
clude tiles,  beer,  candles,  artificial  flowers,  naval 
clothing.  There  are  also  various  metal  foun- 
dries, etc. 

Rochefoucauld,  rosh  -  foo  -  ko,  Fransois, 
Due  DE  LA.    See  La  Rochefoucauld. 

Roche^osse,  Georges,  zhorzh  rosh-gros, 
French  painter:  b.  Versailles  1859.  He  studied 
at  Paris,  and  developed  under  Lefebvre  and 
Boulanger  a  powerful  naturalistic  style  with  an 
almost  starthng  brilliancy  of  technique.  His 
tendency  to  the  brutal  side  of  tragedy  in  his 
choice  of  subjects  is,  however,  frequently  re- 
volting, and  his  pictures  too  frequently  swim 
in  blood.  Among  the  best  known  and  most 
characteristic  are:  *The  Death  of  Geta,  Em- 
peror of  Rome,'  and  'The  Fall  of  Babylon.* 

Rochejacquelein,  rosh-zhak-lan,  Henri  de 
la.    See   La  Rochejacquelein. 

Rochelle,  ro-shel',  111.,  city  in  Ogle  County; 
on  branches  of  the  Chicago,  Burlington  & 
Quincy  railroad;  about  70  miles  west  of  Chi- 
cago, and  150  miles  north  of  Springfield.  It  is 
the  commercial  and  trade  centre  of  a  fertile 
agricultural  region,  in  which  stock-raising  is  an 
important  industry.  The  manufacturing  interests 
are  connected  with  farm  products.  It  has  a  high 
school,  public  elementary  schools,  and  a  public 
library.    Pop.  (1910)  2.732- 

Rochelle,  La,  la  ro-shel,  France,  chief 
town  of  the  Charente-Inferieure,  a  fine  port  and 
strongly  fortified.  It  carries  on  a  trade,  the 
value  of  whose  imports  amounted  in  1899  to 
almost  $13,000,000;  its  exports  to  more  than 
$5,000,000.  Rochelle  played  an  important  role 
in  the  Reformation  period,  resisting  many  as- 
saults, but  was  finally  forced  by  famine  to  suc- 
cumb (1628). 

Rochelle  Salt,  sodium  potassium  tartrate,  a 
•white  crystalline  substance,  discovered  by  Seig- 
nette,  an  apothecary  of  Rochelle,  France.  It 
has  a  mildly  saline  and  slightly  bitter  taste,  and 
is  much  used  as  a  laxative,  especially  in  seidlitz 
powders. 

Roches  Moutonnies,  rush  moo-to-na', 
bosses  of  rock  smoothed  and  rounded  by  glacial 
action.  Such  protuberances  occur  as  scattered 
knobs  and  undulating  surfaces  in  former  glacial 
areas.  Those  little  acted  on  by  the  weather  gen- 
erally show  the  characteristic  glacial  scratches 
and  groovings.  Some  are  smoothed  and  pol- 
ished all  over,  and  have  the  appearance  of 
vhales'  or  dolphins'  backs;  others  are  smoothed 
only  on  the  side  which  faces  the  direction  from 
which  the  glaciating  agent  flowed ;  the  other  side, 
protected  from  abrasion,  being  left  in  its  rough 
unpolished  condition.     The  name  is  fancifully 


applied  because  such  rocks  in  a  valley  bottom, 
when  seen  from  above,  have  a  seeming  resem- 
blance to  the  rounded  backs  of  sheep  lying  down. 

Rochester,  r6ch'es-ter,  John  Wilmot,  2D 
Earl  of,  English  poet  and  courtier :  b.  Ditchley, 
Oxfordshire,  10  April  1647 ;  d.  Woodstock  Park, 
Oxfordshire,  26  July  1680.  On  his  father's  death 
in  1658  he  succeeded  to  his  titles  and  estates, 
the  latter  of  which  he  soon  dissipated.  Having 
studied  at  Oxford,  he  served  with  credit  in  the 
fleet  under  Lord  Sandwich  at  the  attack  on 
Dutch  ships  in  the  harbor  of  Bergen,  but  sub- 
sequently gave  himself  up  to  dissipation,  and  be- 
came the  personal  friend  and  favorite  of  Charles 
II.,  who  is  said  to  have  encouraged  and  shared 
many  of  his  exploits.  He  frequently  fell  into  dis- 
grace at  court,  though  his  pardon  was  not  long 
in  forthcoming.  His  constitution  at  length  gave 
way,  and  at  30  he  was  visited  with  all  the  de- 
bility of  old  age.  He  lingered  for  some  time  in 
this  condition,  and  died,  after  sending  for  Bishop 
Burnet  and  professing  great  penitence  for  his 
misspent  life.  The  volume  of  obscure  verse  pur- 
porting to  be  his  contains  much  that  is  spurious. 
He  was  no  better  and  rather  worse  than  the 
lax  writers  of  his  day;  but  the  edition  of  his 
poems  brought  out  by  his  friends  in  1691  con- 
tains such  exquisite  lyrics  as  entitle  him  to  rank 
as  the  best  song  writer  between  Carew  and 
Bums.  He  wrote  the  famous  epigram  on  Charles 
II.,  asserting  he  *never  said  a  foolish  thing  and 
never  did  a  wise  one.* 

Rochester,  Nadianiel,  American  pioneer: 
b.  Cope  Parish,  Westmoreland  Counbr,  Va.,  21 
Feb.  1752;  d.  Rochester,  N.  Y.,  17  May  1831. 
Having  gone  in  1763  to  Granville  County,  N.  C, 
he  was  made  a  member  of  the  committee  of 
safety  for  Orange  County  in  1775,  in  1776  was 
a  member  of  the  first  provincial  convention  in 
North  Carolina,  and  was  appointed  by  the  con- 
vention a  deputy  commissary-general  of  mili- 
tary and  other  stores.  He  soon  afterward  re- 
signed and  was  elected  to  the  North  Carolina 
legislature.  In  1783  he  established  various  man- 
ufacturing enterprises  at  Hagerstown,  Md.,  and 
in  Maryland  became  a  member  of  tne  assem- 
bly, judge  of  the  county  court,  and  a  presidential 
elector.  Independently  and  in  association  with 
others,  he  purchased  tracts  of  land  in  western 
New  York,  including  (1802)  one  of  100  acres  in 
Falls  Town.  He  removed  (1810)  to  Livingston 
County,  near  Dansville,  and  (1815)  to  Bloom- 
field,  Ontario  County.  In  April  1818  he  went 
to  Falls  Town,  which  had  been  named  Rochester 
in  his  honor;  and  in  1821-2  was  the  first  repre- 
sentative of  Monroe  County  in  the  State  legis- 
lature. Consult  Rochester,  'Early  History  of  the 
Rochester  Family  in  America*   (1882). 

Rochester,  England,  in  the  county  of 
Kent,  a  river  port  on  the  Medway,  29  miles 
southeast  of  London.  Its  ancient  castle  (nth 
century)  on  an  eminence  overlooking  the  river, 
commands  the  view  of  a  vast  expanse  of  the 
surrounding  country.  The  great  tower  of  this 
ruined  castle  is  one  of  the  finest  specimens  of 
Norman  architecture  extant.  The  cathedral 
founded  by  Saint  Augustine  in  604  presents  a 
mixed  style,  as  it  was  destroyed  by  the  Danes, 
and  parts  were  added  and  remodeled  subse- 
quently at  various  epochs.  There  are  many  mon- 
uments of  great  antiquity.  Of  secular  buildings, 
the   town   hall,   exchange,   municipal   buildings 
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I.  The  Falls  of  the  Genesee,  Upper  Falls.  2.  The  Falls  of  the  Genesee,  Lower  Falls. 
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and  almshouses,  schools,  and  Working  Men's 
Institute  are  the  most  important.  There  is  a 
large  shipping  trade,  a  steam-engine  manufac- 
tory, and  other  industrial  establishments,  and 
lucrative  oyster  fishing.  The  town  was  founded 
by  Ethelbert.  The  castle  was  built  by  Henry 
III.  Henry  VIII.  visited  Rochester,  accompa- 
nied by  Charles  V.,  and  Elizabeth  spent  five  days 
there  in  1573.  Dickens  introduces  Rochester 
into  'Pickwick,'  <Edwin  Drood,>  and  others  of 
his  novels. 

Rochester,  Minn.,  city,  county-seat  of 
Olmsted  County;  on  the  Zumbro  River,  and  on 
the  Chicago  &  N.  and  the  Chicago  and  G.  W. 
R.R.'s;  about  92  miles  southeast  of  Saint  Paul 
and  45  miles  west  of  Winona.  It  was  settled  in 
1854  by  James  Bucklin  and  Mr.  Proudfoot,  and 
incorporated  as  a  city  in  1858.  The  city  was 
visited  by  a  cyclone  in  1883,  which  caused  the 
death  of  27  persons  and  the  loss  of  _  a  large 
amount  of  property.  It  is  in  a  productive  agri- 
cultural region,  in  which  wheat  is  one  of  the 
principal  crops.  Considerable  attention  is  given 
to  stock-raising.  The  chief  manufacturing  estab- 
lishments are  flour  and  grist  mills,  a  foundry, 
and  machine  shops.  There  are  large  grain  ele- 
vators and  stock  yards.  The  principal  buildings 
are  the  court-house,  municipal  building,  Masonic 
Temple,  Odd  Fellows'  building,  opera  house. 
Saint  Mary's  Hospital,  a  number  of  churches, 
and  the  convent  of  the  Sisters  of  Saint  Francis. 
The  educational  institutions  are  the  high  school, 
public  and  parish  elementary  schools,  private 
commercial  schools,  Notre  Dame  de  Lourdes 
Academy  (R.  C),  founded  in  1877,  and  four 
libraries.  The  three  banks  have  a  combined  cap- 
ital of  $200,000 ;  and  the  annual  business  amounts 
to  $1,500,000.  The  government  is  vested  in  a 
mayor,  alderman-at-large,  and  a  council  of  six 
members,  three  of  whom  are  chosen  by  popular 
vote  eacii  year.     Pop.  {1910)  7,844. 

A.  W.  Blakely, 
Editor  <Post  and  Record.^ 

Rochester,  N.  H.,  city  in  Strafford  County; 
on  the  Cocheco  and  Salmon  Falls  rivers,  and  on 
four  railroads,  all  operated  by  the  Boston  & 
Maine  railroad;  about  30  miles  east  by  north  of 
Concord,  and  35  miles  northeast  of  Manchester. 
It  was  settled  in  1722  by  emigrants  from  Eng- 
land; incorporated  as  a  town  in  1722  and  char- 
tered as  a  city  in  1891.  It  is  the  commercial  and 
industrial  centre  of  a  large  part  of  Strafford 
County;  the  chief  manufacturing  establishments 
are  shoe  factories,  which  have  1,000  employees; 
woolen  mills,  400  employees;  brick  works,  box 
factories,  and  other  manufactories  having  fully 
500  employees.  The  trade  is  chiefly  in  its  own 
manufactures  and  in  farm  products.  The  prin- 
cipal public  buildings  are  the  Gaff'ney  Home  for 
the  Aged,  the  13  church  buildings,  and  the 
schools.  The  educational  institutions  are  a  high 
school,  publk:  and  parish  schools,  private  com- 
mercial schools,  and  a  public  library.  The  three 
banks  have  a  combined  capital  of  $150,000.  The 
government  is  vested  in  a  mayor  and  a  council 
of  18  members.  The  members  of  the  council 
hold  office  three  years,  six  being  elected  each 
year.    Pop.  (1910)  8,86a 

Willis  M.  Duffee, 
Editor  ^Rochester  Courier.'* 

Rochester,  N.  Y.,  city  and  county-seat 
of  Monroe  County,  on  the  Genesee  River  and 


the  Erie  Canal,  and  on  the  New  York  Central 
and  Hudson  River,  the  West  Shore,  the  Lehigh 
Valley,  and  the  Erie,  and  other  railways;  229 
miles  west  of  Albany.  Almost  in  the  centre  of 
the  city  are  the  Upper  Falls  of  the  Genesee.  The 
city  lies  on  a  plateau,  263  feet  above  Lake 
Ontario,  and  is  built  on  both  sides  of  the 
river. 

The  Genesee  River. —  Midway  through  Roch- 
ester runs  the  Genesee,  which  is  spanned  by  10 
bridges  within  the  city  limits,  the  middle  one  of 
which,  built  of  stone,  is  enclosed  by  stores 
on  both  sides,  but  the  others,  of  iron  construc- 
tion on  stone  piers,  are  open,  affording  beautiful 
and  diversified  views  of  the  river,  particularly 
from  the  northernmost  bridge,  whence  can  be 
seen  a  winding  gorge  nearly  200  feet  deep.  The 
sides  of  this  display  several  distinct  geolog- 
ical strata,  showing  the  gradual  formation  of  the 
earth,  the  red  Medina  sandstone  being  plainly 
visible  as  it  rises  from  the  water's  edge  for 
more  than  half  the  height  of  the  precipice,  when 
it  gives  place  to  successive  layers  of  green 
shale,  limestone,  hematite  iron  ore,  green  and 
purple  shale,  and  finally  a  topmost  crust  of  lime- 
stone, all  belonging  to  the  Upper  Silurian  Age. 
At  the  point  referred  to  are  the  lower  falls, 
about  80  feet  high,  a  curtain  of  water  more 
beautiful,  though  less  imposing,  than  the  princi- 
pal cataract,  two  miles  farther  back,  in  the 
centre  of  the  city,  from  which,  with  Its  sheer 
descent  of  96  feet,  Sam  Patch  jumped  to  his 
death  in  1829. 

The  Erie  Canal. —  Crossing  the  city  from 
west  to  east  is  the  Erie  Canal,  completed  in 
1825,  which  spans  the  river  by  means  of  an 
aqueduct  of  pleasing  proportions,  built  of  Lock- 
port  limestone  at  a  cost  of  $600,000.  This  canal, 
the  surface  of  which  at  this  point  is  506  feet 
above  tide-water,  was,  for  many  years  after  its 
construction,  the  great  highway  of  commerce 
through  the  State,  carrying  to  the  eastern  sea- 
board the  cereal  products  not  only  of  this  re- 
gion but  of  the  growing  West  and  enriching 
Rochester  as  well  as  other  places  on  its  banks. 
Wholly  as  a  means  of  travel  and  largely  as  a 
medium  of  traffic  its  function  was  long  ago 
appropriated  by  railroads,  of  which  11  enter  the 
city. 

Parks. —  The  Rochester  Park  Commission 
was  created  in  1888,  since  when  work  has  been 
done  so  judiciously  by  the  aid  of  the  best  land- 
scape architects  and  nurserymen,  taking  advan- 
tage of  the  rolling  lands  that  were  obtainable, 
that  few  cities  present  so  attractive  an  appear- 
ance in  this  regard ;  there  are  now  three  princi- 
pal parks  —  the  Genesee  Valley,  Seneca,  and 
Highland  —  besides  11  smaller  locations,  mak- 
ing in  all  666  acres  of  park  territory. 

Public  Buildings. —  There  are  four  well- 
equipped  hospitals  —  the  City,  Saint  Mary's,  the 
Homoeopathic,  and  the  Hahnemann  —  besides  a 
municipal  hospital  for  contagious  diseases  and 
the  insane  asylum,  or  State  Hospital.  There 
are  numerous  hotels  —  of  which  the  largest  are 
the  Powers,  the  Whitcomb,  the  Bristol,  and 
the_  Osbum  —  and  many  apartment  houses, 
which  are  greatly  in  demand.  Of  legitimate 
theatres  there  are_  four,  the  Lyceum  and  the 
Cook  on  the  east  side  of  the  river,  the  National 
and  the  Baker  on  the  west.  Six  daily  news- 
papers are  published  here  —  the  Democrat  and 
Chronicle,  the  Herald,  the   Union  and  Adver- 
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User,  the  Post  Express,  the  Times,  and  the 
Abend  Post  —  besides  a  large  number  appearing 
less  frequently.  Of  the  social  clubs  the  princi- 
pal are  the  Genesee  Valley,  the  Rochester,  the 
Eureka,  the  Rochester  Whist,  and  the  Columbia 
Ride;  of  literary  clubs  the  leading  ones  are 
the  Pundit,  the  Fortnightly,  and  the  Wednesday 
Morning. 

Manufactures. —  Rochester  was  built  up  by 
the  milling  industry;  the  quality  and  amount  of 
wheat  grown  in  the  valley  during  the  early  days 
made  a  demand  for  llouring-mills,  which  was 
strengthened  by  the  presence  of  the  high  falls, 
so  that  those  structures  sprang  up  rapidly  on 
both  banks  of  the  river  and  became  so  numerous 
that  the  place  was  long  known  as  "the  flour 
city"  and  its  preeminence  in  this  respect  was 
recognized  throughout  the  country.  The  devel- 
opment of  the  enormous  wheat-fields  of  the 
West  caused  a  decline  in  this  business,  so  that 
its  relative  position  was  taken  by  the  nursery 
industry;  this  was  started  here  in  1838,  after 
which  it  increased  so  that  in  1904  there  were 
more  than  30  firms  engaged  in  the  business; 
besides  the  nurseries  there  are  several  large 
seed-houses,  Rochester  being  the  foremost  city 
in  the  world  in  this  regard;  the  first  trees  sent 
to  California  went  from  here  in  1849.  Roches- 
ter is  the  home  of  the  camera,  and  practically 
all  of  the  film  cameras  that  are  made  in  the 
world  are  manufactured  here,  as  well  as  the 
great  majority  of  plate  cameras;  in  other  pho- 
tographic apparatus,  in  optical  instruments,  and 
in  fruit  canning  it  also  leads  all  other  places 
on  the  globe.  Although  Rochester  is  only  the 
24th  city  in  the  United  States  in  point  of  popu- 
lation, it  is  the  first  in  many  things;  it  ranks 
third  as  to  clothing,  with  an  annual  output  of 
$10,000,000,  and  fourth  as  to  boots  and  shoes, 
with  a  production  of  $7,000,000;  its  total  manu- 
facture exceeds  $70,000,000  annually,  with  over 
$50,000,000  invested  in  that  and  the  wholesale 
trades.  The  receipts  at  the  post-office  for  a  year 
are  $625,000;  640,000  tons  of  bituminous 
coal  and  over  360,000  tons  of  anthracite  are  con- 
sumed and  shipped  from  here  annually. 

Banking  and  Commerce. —  In  the  promotion 
of  trade  and  in  the  inducement  of  outside  manu- 
facturers to  locate  in  Rochester  an  important 
factor  is  tlie  Chamber  of  Commerce,  organized 
in  June  1888,  which  now  has  a  membership  of 
389.  For  providing  the  money  necessary  to 
carrj-  on  the  business  above  indicated  there  are 
eight  banks  and  five  trust  companies,  with  a 
combined  capital  of  $3,025,000,  besides  four  sav- 
ings banks,  the  total  resources  of  all  these  in- 
stitutions being  $103,124,410.73;  the  amount 
passing  through  the  clearing-house  in  1909  was 
$194,385,300.  For  19 10  the  assessed  valuation 
of  re.il  estate  was  nearly  $165,500,000  (75  per 
cent  of  actual  value),  the  tax  rate  $1.93,  and  the 
net  public  debt  $12,742,267. 

Education. —  The  Rochester  Athenaeum  and 
Mechanics'  Institute  —  generally  known  by  the 
latter  part  of  its  title  —  was  founded  in  1885 
as  a  free  drawing-school  and  has  so  expanded 
that  it  now  gives  instruction  in  practical  arts 
and  sciences  to  about  4.000  pupils  and  ranks 
fourth  among  the  technical  trade  schools  of 
the  country.  The  University  of  Rochester, 
founded  in  1850  and  located  in  beautiful  grounds 
in  the  eastern  part  of  the  city,  has  a  faculty  of 
33  instructors,  with  264  students,  and  a  library 


of  41,000  volumes.  There  are  also  the  Roches- 
ter Theological  Seminary,  of  the  Baptist  de- 
nomination, founded  in  the  same  year,  with  a 
present  faculty  of  11,  over  100  students,  and 
32,000  books;  Saint  Bernard's  (Roman  Catholic) 
'i'heological  Seminary,  occupying  capacious 
grounds  north  of  the  city,  started  in  1893,  hav- 
ing now  13  professors,  145  students,  and  15,000 
volumes,  and  the  Wagner  Memorial  Lutheran 
College,  chartered  in  1885,  having  at  present 
five  professors  and  about  50  students.  The  pub- 
lic school  system,  under  the  control  of  a  board 
of  education  of  five  members,  is  among  the  best 
in  the  country;  it  maintains  34  buildings,  with 
as  many  principals ;  during  1903  there  were  606 
teachers,  with  26,325  registered  pupils ;  the  East 
Side  high  school  was  lately  completed  at  a 
total  cost  of  $322,000;  the  expenditures  of  the 
board  are  more  than  $765,000.  There  are  also 
18  parochial  schools  and  many  private  ones, 
including  three  academies  —  two  of  them  for 
girls,  one  for  boys  —  and  one  large  institution 
for  the  instruction  of  deaf-mutes.  The  only 
free  public  library  is  the  Reynolds,  with  52,000 
volumes,  mainly  books  for  reference  and  con- 
sultation. 

Churches  and  Charities. —  There  are  over  100 
churches  in  Rochester.  The  first  congregation 
(Presbyterian)  was  formed  in  1815;  the  Roman 
Catholic  diocese  of  Rochester  was  created  in 
1868.  Of  the  seven  cemeteries  the  oldest  is 
Mount  Hope,  opened  in  1838,  remarkable  for 
its  natural  beauty,  owing  to  the  undulations  of 
the  ground  in  every  direction.  There  are  five 
orphan  asylums,  three  of  which  are  under 
Catholic  control,  one  under  Jewish.  In  1822 
the  Female  Charitable  Society  was  organized, 
from  which  have  risen  the  kindred  institutions 
of  to-day,  including,  besides  the  hospitals  and 
asylums,  the  Industrial  School — not  to  be  con- 
founded with  the  State  Industrial  School,  a 
large  establishment  for  the  reformation  of  young 
criminals  —  the  Home  for  the  Friendless,  the 
Humane  Society,  the  (Thildren's  Aid  Society,  the 
Society  for  the  Organization  of  Charity,  and  a 
host  of  other  associations  for  relieving  distress, 
the  most  of  which  are  connected,  more  or 
less  directly,  with  the  various  churches. 

Public  Service. —  In  1873  the  Holly  system 
of  waterworks  was  introduced  for  fire  protec- 
tion. In  the  same  year  pipes  were  laid  to  Hem- 
lock Lake,  28  miles  away,  by  which  water  is 
obtained  for  drinking  and  other  purposes  that 
is  unsurpassed,  possibly  unequaled,  in  its  purity 
by  any  other  city  in  the  United  States ;  22,000,000 
gallons  are  delivered  daily;  there  are  within  the 
city  limits  290  miles  of  distributing  mains,  with 
300  miles  of  subsidiary  pipe,  and  3,050  hydrants ; 
the  total  cost  of  the  works  was  over  $7,500,000. 
The  street  cleaning  is  done  by  water-carts,  in- 
stead of  by  the  unsanitary  means  of  dust-raising 
brooms.  It  is  probably  owing,  partly,  to  the 
agencies  just  described  that  Rochester  is  one 
of  the  most  healthful  cities  of  the  Union,  the 
annual  death  rate  during  five  years  averaging 
13  to  the  1,000.  The  police  force  consists  of 
193  uniformed  men ;  the  fire  department  has  201 
men,  with  12  steamers  and  hose-carts,  five  truck 
companies,  two  chemical  engines,  one  water 
tower,  three  separate  hose  companies,  and  one 
protective.  The  meteorological  records  of  the 
past  33  years  show  that  the  mean  annual  tem- 
perature   was   47.3,    the    mean    maximum   55.4 
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the  mean  minimuta  39.2,  the  absolute  maximum 
99,  the  absolute  minitpum  14  below  zero,  the 
mean  annual  precipitation  34.5  inches,  the  aver- 
age number  of  clear  days  annually  83,  partly 
cloudy  126,  cloudy  156. 

Rochester  has  always  been  free  from  over- 
irhelming  calamities.  The  worst  two  disasters, 
financially,  in  its  history,  in  neither  of  which 
was  a  single  life  lost,  were  the  great  flood  of 
17  March  1865,  when  much  of  the  city  was 
under  water  for  two  days,  doing  a  million  dol- 
lars' worth  of  damage,  and  the  fire  of  26  Feb. 
1904,  which  devastated  a  large  portion  of  the 
dry  goods  district  and  inflicted  a  loss  of 
$j,ooo,ooo.  Rochester  has  a  well-equipped  elec- 
tric street  car  system,  with  103  miles  of  track, 
besides  the  lines  that  run  to  surrounding  vil- 
lages in  every  direction.  There  are  two  tele- 
phone systems  in  the  city,  one  owned  by  a 
foreign  corporation,  the  other  a  Home  enter- 
prise, which,  though  new,  is  very  successful. 

History. —  In  1789  a  saw-mill  and  a  g^ist-mill 
were  built  on  the  west  bank  of  the  river  by 
Ebenezer  Allan  —  commonly  called  "Indian 
Allan,'*  from  his  life-long  association  with  the 
savages  —  who  received,  as  compensation  for 
the  work,  from  Phelps  and  Gorham,  the  owners 
of  the  land,  100  acres  surrounding  those  pioneer 
structures.  Though  no  settlement  was  made  at 
the  time,  that  tract  became  the  nucleus  of  the 
future  city.  In  1803  it  was  bought  by  Col.  Na- 
thaniel Rochester,  Col.  William  Fitzhugh,  and 
Maj.  Charles  Carroll,  all  of  Maryland,  for  $17.50 
an  acre.  Some  scattered  dwellings  were  built 
in  the  vicinity  within  the  ne-xt  few  years,  but  no 
house  was  erected  in  what  was  then  called 
Rochester,  after  the  first-named  proprietor,  till 
1812,  when  a  log  cabin  was  built  on  the  spot 
that  has  ever  since  been  known  as  the  _  Four 
Corners.  Other  residences  soon  went  up,  in  one 
of  which  the  first  white  child  was  born,  2  Dec. 
181 4.  Settlers  from  the  New  England  States 
came  pouring  in  and  when  the  first  census  was 
taken  in  December  1815,  the  population  was 
shown  to  be  331. 

In  t8i7  it  was  incorporated  as  a  village, 
under  the  name  of  Rochesterville,  but  in  1822 
the  title  was  changed  to  Rochester.  In  i8j23  the 
sire  of  the  village  was  augmented  by  taking  in 
a  part  of  the  town  of  Brighton,  on  the  east 
side  of  the  river,  and  subsequent  additions  have 
so  increased  the  area  that  it  now  embraces 
11,365  acres,  with  325  miles  of  open  streets,  126 
miles  of  which  are  improved,  with  230  miles  of 
sewers.  It  was  incorporated  as  a  city  in  1834, 
the  first  mayor  being  Jonathan  Child.  Roches- 
ter was  the  birthplace  of  modern  Spiritualism, 
the  famous  Fox  sisters  having  given  here,  in 
1849,  the  first  manifestations  of  mysterious  rap- 
pings,  which  speedily  became  known  as  the 
*Rochester  Knockings." 

During  slavery  times  Rochester  was  one  of 
the  centres  of  the  Abolition  movement  and  one 
of  the  principal  stations  of  the  "underground 
railroad."  It  was  the  home  of  Frederick  Doug- 
lass, the  celebrated  negro  orator,  and  was  the 
place  in  which  William  H.  Seward  (q.v.).  in 
1858,  uttered,  in  a  public  address,  his  memorable 
phrase  in  speaking  of  the  struggle  between  free- 
dom and  slavery  as  an  "irrepressible  conflict 
between  opposing  and  enduring  forces." 

Population. —  In  1900,  Rochester  ranked  24 
in  the  list  of  cities  in  the  United  States.    The 


population  in  i8ao  was  1,502;  (1825)  5,27-^; 
(1834)  12,252;  (1880)  89,363;  (1890)  133,896; 
(1900)  162,608;  (1910)  218,149.  This  shows  an 
increase  between  1890  and  1900  of  21  per  centi 
and  between  1900  and  1910  of  34  per  cent 

Bibliography. —  Bragdon,  'Notable  Men  of 
Rochester  and  Vicinity  >  (1902) ;  Ward, 
'Churches  of  Rochester>  (1871)  :  Peck,  'Land- 
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'History  of  Rochester  Presbytery'  (1889); 
Mathews,  'Fire  Service  of  Rochester'  (1888)  ; 
Parker  'Rochester,  a  Story  Historical'  (1884)  ; 
Peck,  'History  of  Rochester'  (1884);  O'Reilly, 
'Sketches  of  Rochester'  (1838)  ;  Peck,  'History 
of  the  Police  Department  of  Rochester'  (1903)  ; 
Union  and  Advertiser  Year  Book  ( 1888-1903)  ; 
Annual  Reports  of  the  Rochester  Chamber  of 
Commerce  (1888-1903). 

William  F.  Peck, 
Author  of  '■The  History  of  Rochester.'' 

Rochester,  Pa.,  borough  in  Beaver  County; 
at  the  junction  of  the  Ohio  and  Beaver  rivers, 
and  on  the  branches  of  the  Pennsylvania  rail- 
road ;  about  25  miles  northwest  of  Pittsburg.  It 
is  connected  by  electric  lines  with  Beaver, 
Beaver  Falls,  New  Brighton,  and  other  nearby 
places.  A  bridge  across  Beaver  River  connects 
the  borough  with  Bridgewater.  Also  one  across 
the  Ohio  connects  the  town  with  Monaca.  It  is 
in  the  coal  and  oil  region,  and  in  the  vicinity  are 
deposits  of  fire-clay  and  building-stone  quarries. 
The  chief  manufactures  are  flour,  lumber,  brick, 
glass  ware,  foundry  products,  mining  tools,  struc- 
tural iron,  and  oil  well  supplies.  The  principal 
public  buildings  are  the  churches,  schools,  and 
Masonic  Temple.    Pop.  (1910)  5,903. 

Rochester  Theological  Seminary,  founded 
at  Rochester  in  1850  by  the  New  York  Baptist 
Union  for  Ministerial  Education.  As  early  as 
1847  an  attempt  was  made  to  remove  Madison 
(now  Colgate)  University  from  Hamilton  to 
Rochester,  but  this  was  opposed  by  the  Baptists 
of  Hamilton  and  legal  obstacles  were  found,  so 
that  the  plan  was  abandoned.  The  University 
of  Rochester  (q.v.)  was  established  at  the  same 
time  by  the  Baptists,  and  for  a  time  the  two  in- 
stitutions occupied  the  same  buildings,  but  there 
has  never  been  any  organic  connection  between 
the  university  and  the  seminary,  the  latter  being 
essentially  a  professional  school.  The  regular 
course  is  three  years ;  instruction  is  given  in  the 
departments  of  Hebrew  language  and  litera- 
ture (Old  Testament),  theology,  church  history. 
New  Testament,  homiletics  and  pastoral  theol- 
ogy, elocution,  English  Bible,  and  Christian  eth- 
ics. Graduation  from  college  or  preparation  in 
Greek  sufficient  for  the  study  of  the  Greek  Tes- 
tament is  required  for  admission;  formerly  there 
was  an  English  course  for  those  who  had  no 
classical  training ;  this  was  abandoned  in  1889-90. 
in  1852  a  German  department  was  organized ; 
the  course  is  literary  as  well  as  theological,  and 
covers  six  years.  The  seminary  was  at  first 
without  endowment,  and  at  the  end  of  10  years 
had  only  $75,000;  in  1910  the  productive  funds 
amounted  to  $1,691,000.  The  library  is  one  of 
value,  including  tlie  whole  collection  of  Neander, 
the  German  cliurch  historian,  and  numbering 
37,500  volumes.  Tlie  total  number  of  students 
including  the  German  deptrtment  was  167  in 
1910. 
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Rochester,  University  of.  See  University 
OF  Rochester. 

Roch'et,  the  name  given  a  lawn  or  lace 
garment,  somewhat  like  the  surplice  in  shape,  but 
with  close-fitting  sleeves,  worn  by  bishops,  ab- 
bots, prelates,  and  other  ecclesiastical  dignitaries. 

Rochette,  D£sir6  Raoul,  da-ze-ra  ra-ool 
ro-shet,  French  archaeologist:  b.  Saint- Ar- 
mand,  France,  9  March  1790;  d.  Paris,  France, 
3  July  1854.  He  was  educated  at  Bourges,  re- 
moved to  Paris  in  181 1,  in  1815  became  assistant 
professor  to  Guizot,  whom  he  afterward  suc- 
ceeded in  the  chair  of  history  at  the  Sorbonne. 
In  1826  he  became  professor  of  archaeology  at 
Paris,  and  in  1838  was  elected  permanent  secre- 
tary of  the  Academy  of  Fine  Arts.  He  gained  a 
wide  reputation  for  learning,  was  popular  as  a 
lecturer,  and  enjoyed  high  favor  after  the  Resto- 
ration. Besides  his  unfinished  history  of  ancient 
art  he  wrote  'Antiquites  du  Bosphore  Cim- 
merien*  (1822) ;  'Tableau  des  Catacombs  du 
Rome'  (1837);  'Lettres  archeologiques  sur  la 
Peinture  des  Grecs'  (1840);  'Memoire  sur 
I'Acropole  d'Athenes'  (1845);  <Memoires 
d'Archeologie  comparee,  Asiatique,  Grecque,  et 
Etrusque'    (incomplete,  1848)  ;  etc. 

Rock-Bass.    See  Bass. 

Rock-Brake.    See  Ferns  and  Fern-alues. 

Rock  Crystal.    See  Quartz. 

Rock  Dove,  or  Rock  Pigeon.    See  Pigeon. 

Rock  Drills.  The  steam  or  rock  drill  is 
known  to-day  as  an  American  invention  and  its 
inception  dates  back  to  the  excavation  of  the 
Hoosac  Tunnel  in  Massachusetts.  This  enter- 
prise was  fathered  during  its  period  of  con- 
struction by  the  State  of  Massachusetts  and 
was  beset  with  enormous  difBculties.  To  com- 
mence the  excavation  of  a  tunnel  five  miles 
long  through  hard  rock,  and  to  do  the  drilling 
by  hand,  was  an  audacious  proposition.  Still 
this  was  undertaken  by  the  State  of  Massachu- 
setts. In  those  days  of  inexperience,  many 
methods  of  excavation  were  proposed  and  tried. 
Machines  were  built,  tested  and  condemned. 
Among  the  inventors,  the  man  who  schemed 
the  machine  which  in  general  features  embodied 
the  requirements  of  a  perforator  for  making 
holes  for  blasting,  was  Mr.  Fowle,  of  Boston. 
He  constructed  the  first  machine  in  which  the 
drill  used  was  made  the  extension  of  the  piston 
rod  of  a  reciprocating  steam  engine,  which  was 
moved  forward  toward  the  rock  as  the  drilling 
advanced.  The  drill  had  a  slow  rotary  as  well 
as  a  reciprocating  motion  to  insure  the  boring 
of  a  round  hole.  With  this  beginning,  machines 
■were  improved  in  details,  but  operated  without 
notable  economy.  The  drills  were  heavy  and 
could  be  used  practically  only  when  mounted 
on  heavy  carriages  running  on  wheels  on  a 
track.  They  were  much  too  heavy  for  mine  or 
quarry  work,  although  a  few  were  used  for 
such  purposes. 

Later  came  a  demand  for  a  lighter  machine, 
and  the  Little  Giant  and  Eclipse  machines,  both 
luilt  by  the  Ingersoll-Rand  Company,  of  New 
York,  were  found  useful.  The  Little  Giant 
was  operated  by  a  positive  motion  valve,  and 
the  Eclipse  by  a  piston  valve.  With  the  intro- 
duction of  light  drills  came  various  improve- 
ments which  were  found  to  be  invaluable  as  the 
scope  for  the  use  of  the  rock  drill  enlarged. 
In  fact,  almost  a  new  drill  was  made  when  the 


machines  were  applied  on  a  large  scale  in  New 
York  city  for  outside  excavation  at  a  tunnel 
under  42d  street  and  under  Hell  Gate,  and  also 
in  the  hard  ore  mines  of  Lake  Superior. 

As  soon  as  the  rock  drill  attained  a  reason- 
able state  of  perfection,  its  improvement  was 
immediately  manifested  to  the  world  at  large. 
It  has  often  been  called  the  advance  agent  of 
civilization,  and  it  undoubtedly  has  a  better 
claim  to  that  title  than  any  other  mechanical 
Invention  of  recent  date.  All  modern  engineer- 
ing is  dependent  on  its  use,  and  problems  which 
would  be  impracticable  without  this  machine  are 
rendered  easy.  Its  influence  on  mining,  quarry- 
ing, railroading  and  navigation  has  been  felt  all 
over  the  world.  The  rock  drill  has  developed 
the  mines  of  South  Africa;  and  such  modem 
engineering  feats  as  the  Hoosac  and  Mount 
Saint  Gothard  Tunnels,  Hell  Gate,  Niagara 
Tunnel,  the  tunnel  under  Bergen  Hill  and  the 
Palisades,  the  Croton  aqueduct  and  the  Chicago 
drainage  canal  were  carried  to  success  by  rock 
drills.  The  work  done  by  the  rock  drill  may  be 
said  to  be  from  60  to  150  lineal  feet  of  hole 
drilled  per  day  of  10  hours  in  ordinary  stone, 
including  shifting  and  setting  up  of  the  drill, 
cleaning  holes,  etc.  In  tests  and  special  cases 
the  figures  have  been  largely  exceeded,  some- 
times as  much  as  400  lineal  feet  being  made. 
Records  of  24  inches  per  minute  are  not  un- 
common, all,  of  course,  for  down  holes  in 
favorable  rock,  but  70  feet  per  day  of  10  hours 
in  granite,  including  moving  and  setting  up, 
averages  a  fair  working  basis.  The  cost  of 
drilling  in  this  way  may  be  stated  to  vary  from 
2V1  to  13  cents  per  lineal  foot,  according  to 
local  conditions.  From  four  to  five  cents  per 
foot  of  hole  drilled  may  be  taken  as  the  work- 
ing figure  for  general  calculations,  and  this  in- 
cludes all  e-xpenses.  Compared  with  hand  meth- 
ods, the  cost  of  which  runs  from  25  to  70  cents 
per  foot,  with  an  average  of  40  to  65  cents  per 
foot  of  hole  in  hard  rock,  this  shows  that  a 
given  amount  of  drilling  may  be  accomplished 
by  the  rock  drill  for  from  V«  to  Vu  the  cost  of 
doing  it  by  hand.  There  are  two  distinct  meth- 
ods of  machine  drilling,  one  the  auger  drill, 
which  bores  the  rock,  and  the  other  the  per- 
cussion drill,  such  as  the  Little  Giant  or 
Eclipse,  working  by  direct  impact,  that  is,  by 
striking  repeatedly  in  the  same  spot  and  by 
simply  bruising  or  chipping  away  the  rock.  Ex- 
perience has  proved  that  a  reciprocating  drill 
operates  with  the  greatest  economy  and  effi- 
ciency. The  following  are  improvements  made 
in  the  rock  drill  as  used  to-day. 

Commencing  with  the  cylinder  of  the  drill, 
the  method  of  using  long  bolts  to  hold  the  top 
and  bottom  heads  in  place  with  an  elastic  or 
spring  buffer,  whereby  the  blow  (struck  acci- 
dentally upon  either  head  by  the  piston)  is 
absorbed,  may  be  placed  first.  The  method  of 
gripping  the  steel  and  the  chuck  by  means  of 
the  "U"  bolt  and  chuck  key  stands  second. 
The  device  of  flanged  and  rotating  bar  dropped 
through  the  ratchet  box  marked  a  great  ad- 
vance in  the  art.  The  use  of  the  taper  throttle 
was  also  a  very  neat  device  for  preventing 
leakage  and  providing  a  graduated  admission 
of  the  working  fluid.  In  passing  frorn  the  cyl- 
inder to  its  mounting  the  most  important 
achievement  was  in  the  very  simple  device  of 
mounting  the  drill  on  the  horizontal  arm  at- 
tached to  a  vertical  column,  which  in  turn  was 
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mounted  to  a  block  and  jacked  in  place  by  two 
screws,  one  on  either  end  of  the  block.  A 
Icindred  invention  was  the  universal  joint  ap- 
plied to  the  legs  of  a  tripod. 

The  requirements  of  a  perfect  rock  drill  are 
numerous,  but  it  should  first  of  all  be  simple 
in  construction  and  strong  in  every  part.  The 
parts  as  far  as  possible  should  be  so  arranged 
that  any  broken  or  worn  portion  may  be  easily 
removed  and  a  new  part  substituted,  causing 
the  least  possible  delay  in  the  work.  The  drill 
should  occupy  but  little  space  and  should  be 
light  enough  for  easily  handling.  The  mount- 
ings on  which  it  is  set  for  different  kinds  of 
work  should  be  easily  put  up  and  easily  re- 
-raoved,  insuring  a  great  range  of  adjustability. 
It  must,  of  course,  be  economical  in  its  use  of 
the  driving  fluid  and  must  put  down  a  hole  in 
the  shortest  possible  time. 

Surface  and  Underground  ff or*.— Surface 
work  includes  that  class  of  excavation  which 
•occurs  in  open  air,  and  underground  operations 
include  such  borings  as  are  underground.  Sur- 
face drilling  may  be  applied  for  opening  up 
«anals,  for  quarrying  purposes,  for  opening  up 
ways  for  railroads  and  similar  undertakings. 
Such  work  may  necessitate  the  use  of  tripod, 
•column  and  shaft  bar,  quarrying  machines,  chan- 
nelers,  gadders  and  the  like.  Underground 
work  necessitates  the  use  of  rock  drills  and 
compressed  air  machinery  for  purposes  of  sjnk- 
ing  shafts,  opening  mines,  etc.  In  shaft  sink- 
ing and  tunnel  work,  as  in  driving  headings 
and  enlarging,  it  has  been  found  that  the  column 
is  the  best  means  of  mounting  rock  drills. 
These  columns  are  simply  round,  extra  heavy, 
•wrought  steel  tubes  with  a  suitable  claw-foot 
or  rosette  on  one  end  and  either  one  or  two 
•clamping  or  jack  screws  on  the  other.  Stoping 
bars  and  tripods  are  also  extensively  used  for 
•special  features. 

Submarine  Work. —  Submarine  or  subaque- 
ous rock  excavation  is  essential  for  converting 
•shallow  rivers  and  harbors  into  navigable  water- 
•ways.  The  conditions  under  which  submarine 
rock  excavation  must  be  done  are  difficult  to 
the  last  degree,  calling  for  special  apparatus  of 
unusual  strength  and  endurance.  This  charac- 
ter of  work  is  nearly  always  carried  on  where 
tides,  currents,  winds  and  storms  are  present 
in  a  varying  degree,  and  these  elements  are 
practical  obstacles  to  rapid  and  economical 
work.  But  add  to  these  troubles  deep  water, 
irregular  bottorn  covered  over  with  mud,  sand 
and  other  shifting  material,  which  fills  in  al- 
■most  as  fast  as  removed,  and  the  undertaking 
is  seen  to  be  extremely  difficult.  In  the  early 
■days,  the  usual  method  was  to  lower  explosives 
to  the  surface  of  the  rock  and  attempt  frac- 
turing by  surface  blasting.  Later  a  form  of 
drop  bore  was  introduced  by  means  of  which 
holes  were  drilled  and  charges  inserted  as  is 
at  present  done.  Still  another  form  consisted 
of  a  very  heavy  cast  iron  bar  tipped  with  a 
sharp  steel  point,  which  was  raised  and  allowed 
to  drop.  In  operation  the  sharo  point  strikes 
the  rock  and  is  supposed  to  break  off  a  certain 
amount  with  each  blow.  This  system  is  used 
to  some  extent  abroad,  even  to-day,  but  in 
America  it  has  been  abandoned  entirely  for  the 
tnore  progressive  method  of  drilling  a  hole  and 
inserting  the  charge  of  explosive  the  same  as 
is  done  in  rock  excavation  on  land. 

The    removal    of    submarine    rock    is    daily 


becoming  a  more  important  feature  owing  to 
the  increasing  depth  of  ocean  and  lake-going 
vessels  demanding  deeper  channels  for  harbors 
and  rivers.  A  barge,  scow  or  float  fitted  with 
a  suitable  frame  to  support  the  drill  guides, 
drill,  boilers  and  other  auxiliary  apparatus,  is 
usually  employed  in  submarine  excavation.  The 
barge  is  towed  into  place  and  anchored  by 
means  of  cables,  anchor  chains  or  spuds,  or  a 
combination  of  these  methods,  depending  upon 
the  rise  and  fall  of  the  tide,  or  the  currents  to 
be  encountered.  The  form  of  framework  de- 
pends largely  upon  the  system  used  to  feed  the 
drills  down,  as  the  hole  is  cut  into  the  rock. 
The  height  of  the  frame  and  the  length  of  feed 
depend  on  the  rise  of  tide  and  the  depth  of 
water  over  the  rock  and  the  depth  to  which 
the  hole  is  to  be  drilled. 

Various  styles  of  mountings  are  employed  in 
submarine  excavation  work.  The  drills  used  for 
such  operations  are  generally  of  the  heaviest 
type,  as  the  work  to  be  done  is  always  severe 
and  difficult  Edward  F.  Schaefer,  M.M.R, 
Ingersoll-Ramd  Company,  New  York. 

Rock  Excavating  Machinery.  In  quarry- 
ing the  most  important  machines  are  the  chan- 
neler,  the  gadder,  rock  drill,  air  compressor, 
etc.  To  meet  the  varying  requirements  of  dif- 
ferent classes  of  work  four  styles  of  track  chan- 
nelers  are  manufactured. 

Upright  Channeler. —  This  consists  of  a  truck 
mounted  on  four  flanged  wheels  running  on  a 
track.  Upon  this  truck  is  carried  a  boiler,  (in 
the  steam  driven  machine)  or  a  reheater  (in 
the  air  driven  channeler)  together  with  a  power- 
ful chopping  engine  mounted  at  one  side  on  a 
frame  of  great  strength.  At  the  end  of  the 
piston  rod  of  this  engine  are  connected  cutting 
steels  which  are  driven  against  the  rock  by 
steam  or  air  power  in  the  engine  cylinder. 

Swing  Back  Track  Channelers. —  In  ma- 
chines of  this  type,  the  frame  carrying  the  cut- 
ting engine  swings  on  a  hinge  joint,  giving  an 
angular  adjustment  up  to  45  degrees  from  the 
vertical  in  the  bare  machine,  or  15  degrees  in 
the  outfit  carrying  the  boiler  or  reheater.  In 
addition  to  this  movement  the  cutting  engine 
swings  in  the  plane  of  the  frame,  with  an  angu- 
lar range  up  to  45  degrees  either  side  of  the 
vertical. 

Under  Cutting  Chambers  consist  of  a  heavy 
frame  of  cast  iron  mounted  on  four  wheels, 
carried  oii  steel  axles  running  in  babbitted  boxes. 
At  either  end  of  the  frame  is  a  special  guide 
shell  provided  with  a  swinging  adjustment  in 
both  horizontal  and  vertical  planes  by  means 
of  which  all  angular  conditions  may  be  met, 
and  cuts  carried  clear  into  the  corners.  The 
shells  are  hung  very  low,  thus  giving  the  least 
possible  offset  in  cutting.  The  use  of  the  two 
shells  permits  the  channeler  to  work  close  to 
the  wall  and  adapts  the  machine  to  deposits  of 
any  angle  or  dip. 

The  bar  channeler  consists  of  a  carriage  sup- 
porting the  cutting  engine  mounted  on  two 
parallel  bars  along  which  it  is  moved  auto- 
matically by  means  of  a  three  cylinder  engine 
actuating  a  traveling  feet  nut.  The  engine  is 
automatically  reversed  at  each  end  of  the  travel ; 
or  the  stops  may  be  set  at  any  intermediate 
point. 

The  quarry  bar  consists  essentially  of  the 
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single  bar  mounted  on  four  tripod  legs,  two  on 
either  end.  On  the  bar  is  mounted  a  carriage 
which  supports  the  drill  and  which  may  be 
moved  along  the  bar  by  means  of  ratchet  and 
pinion  and  operated  by  a  hand  wheel. 

The  gadder  consists  of  a  heavy  solid  cast 
iron  body  mounted  on  four  wheels  forming  a 
truck  running  close  to  the  floor  of  the  quarry. 
To  one  end  of  the  truck  is  hinged  a  standard 
or  arm  which  can  be  swung  from  nearly  hori- 
zontal to  vertical  and  firmly  locked  in  any  de- 
sired position.  On  the  swinging  arm  or  stand- 
ard is  a  sliding  carriage  on  which  may  be 
mounted  by  means  of  a  cone  pivot  and  bolt, 
any  One  of  several  sizes  of  rock  drills,  accord- 
ing to  the  work  to  be  done.  To  raise  or  lower 
the  drill  and  move  it  along  the  slide  a  chain  is 
attached  to  the  saddle  and  run  up  and  over 
a  shaft  at  the  end  of  the  swinging  arm  and 
down  to  a  small  drum  on  which  it  is  wound 
by  turning  a  crank  conveniently  placed  for  the 
operator.  A  special  taper  gib  or  wedge  clamp 
is  fitted  on  the  saddle,  wherewith  the  saddle  is 
firmly  locked  to  the  swinging  arm  by  simply 
throwing  down  a  small  lever  when  the  drill 
has  been  raised  or  lowered  to  the  proper  posi- 
tion. At  each  comer  of  the  truck  frame  is  a 
large  pointed  steel  pin  or  pointer,  slipping 
freely  in  a  guide  socket  and  when  the  machine 
is  properly  arranged  a  blow  from  a  sledg«  on 
each  of  these  pins  anchors  the  truck  in  place. 

See  Air  Compressors;  Rock  Drills;  Pumps, 
Compressed  Air;  Pneumatic  Tools;  Mining 
AND  Milling  Machinery:  Coal  Mining  Ma- 
chinery; Crushing  and  Grinding  Machinery; 
Tools  and  Tool-making;  etc. 

Rock  Falls,  111.,  city  in  Whiteside  County; 
on  Rock  River  and  on  the  Chicago,  Burlington 
&  Quincy  railroad;  across  the  river  from  Ster- 
ling, where  connection  is  made  with  the  Chi- 
cago &  Northwestern  railroad;  about  no  miles 
west  of  Chicago.  It  was  settled  in  1867  by  Au- 
gustus P.  Smith.  It  is  the  commercial  and  in- 
dustrial centre  of  the  eastern  part  of  the  county 
south  of  Rock  River.  The  water  power  is  good ; 
the  chief  manufactures  are  wire  fencing,  rivets, 
agricultural  implements,  butter  tubs,  flour,  fur- 
niture, wooden-ware,  wagons,  carriages,  and 
dairy  products.  The  number  of  employees  is 
about  1,000.  There  are  seven  churches,  a  high 
school,  elementary  schools,  and  a  public  library. 
The  government  is  vested  in  a  mayor  and  a 
council  of  six  members,  who  serve  two  years; 
tnree  incinoers  arc  t.ected  annually.  Pop. 
(est)  2,200. 

Rock  Fever.     See  Malta  Fever. 

Rock-fish,  the  name  of  several  fishes 
usually  found  about  reefs  and  on  rocky  bottom. 
In  the  United  States  the  most  prominent  one  is 
the  striped  or  rock  bass  (see  Bass)  ;  another  is 
a  grouper  {Epincphelus  adscensionis)  of  the 
West  Indies,  called  by  English-speaking  fisher- 
men "rock-hind."  The  name  applies  on  the 
Pacific  coast  to  the  whole  family  Scorpanida, 
represented  in  the  Atlantic  by  the  dory  or  rose- 
fish  (Sebastes  marinus),  which  looks  somewhat 
like  a  perch  in  form,  reaches  a  length  of  two 
feet,  has  a  rosy  hue,  and  is  excellent  for  the 
table;  it  may  be  known  by  its  nearly  uniform 
orange-red  color,  and  its  spiny  head.  The  genus 
Sehastodes   contains   more  than   50  species   of 


Pacific  coast  rockfish,  ap4  several  are  constantly 
brought  to  market  Says  Jordan:  'Sebastodet 
pauci  spinus,  the  boccaccio,  large  and  swift  '* 
abundant  in  California.  Sebastodes  AavidHS, 
the  yellow-tail  rockfish,  reaching  a  length  of  two 
feet,  is  one  of  the  most  valuable  species.  It  is 
abundant  from  San  Francisco  to  San  Diega 
S.  mystinus,  the  black  rockfish,  is  the  most  abun- 
dant species  in  rather  shallow  water  about  San 
Francisco.  Another  abundant  species  is  the 
orange  rockfish,  S.  pinniger,  found  from  Pugrt 
Sound  to  San  Diego.  It  reaches  two  feet  in 
length,  and  is  a  common  market  fish;  and  the 
rasher  (S.  miniatus)  is  another  important  spe- 
cies, reaching  a  length  of  two  feet  and  abundant 
from  San  Francisco  to  San  Diego.  The  red 
rockfish  (S.  ruberrimus)  is  the  largest  species  of 
all,  reachmg  a  length  of  2^  feet ;  it  is  abundant 
from  San  Diego  to  Puget  Sound,  and  is  a  valued 
food  fish.  Another  important  species  is  the  ye|- 
low-backed  rockfish  (5.  maliger),^  which  is 
found  from  Monterey  to  Sitka.  It  is  especially 
abundant  northward,  and  reaches  nearly  two 
feet  in  length.  The  Spanish  flag,  Sebastodes 
rubrovitictus,  banded  red  and  white,  is  perhaps 
the  handsomest  sea  fish  in  our  waters.*  Consult 
Jordan  and  Evermann,  <  American  Food  and 
Game  Fishes'  (1902). 

Rock  Hind.     See  Rock-fish. 

Rock-hopper,    a    rock    wallaby    or    kan- 
garoo (q.v.). 

Rock  Island,  111.,  city,  count}r-seat  of  Rock 
Island  County ;  on  the  Mississippi  River,  and  on 
the  Chicago,  R.  I.  &  P.,  the  Chicago,  B.  &  Q., 
and  the  Chicago,  M.  &  St.  P.  R.R.'s ;  180  miles 
west  by  south  of  Chicago,  opposite  Davenport 
(q.v.)-,  Iowa,  a  few  miles  below  Moline  (q.v.), 
and  125  miles,  in  direct  line,  north  by  west  of 
Springfield,  the  State  capital.  The  city  is  named 
after  the  island  in  the  river  between  the  cities 
of  Rock  Island  and  Davenport.  The  United 
States  government  and  the  Chicago,  Rock  Is- 
land &  Pacific  railroad  built  a  combined  railroad 
and  highway  bridge  from  Rock  Island  city  to 
the  island  and  thence  to  Davenport.  The  original 
cost  of  this  bridge  was  $1,000,000.  Another 
bridge  connects  Moline  with  the  island,  thus 
making  the  three  cities  (*The  Triplets*)  one  in 
many  matters  commercial  and  industrial.  Rock 
Island  has  steamer  connections  with  all  the 
Mississippi  ports.  The  island  is  three  miles 
long,  composed  largely  of  limestone.  A  govern- 
ment arsenal  and  armory  are  on  the  island. 
That  portion  of  the  river  between  the  island  and 
Davenport  is  navigable,  but  on  the  west  side  of 
the  island  the  river  has  been  dammed  by  the 
United  States  government  thus  furnishing  Rock 
Island,  Moline,  the^  island,  and  Milan  (a  few 
miles  below  the  city)  with  extensive  water- 
power,  which  has  contributed  to  the  development 
here  of  a  large  and  important  manufacturing 
centre.  Rock  Island  has  excellent  transporta- 
tion facilities  which  make  it  of  importance  as  a 
commercial  city. 

The  chief  industrial  establishments  are  the 
arsenal,  in  which  there  are  2,000  employees; 
plow  factory,  which  has  800  employees;  lumber 
mills,  i.ooo  employees;  railroad  employees  500; 
brewery,  150  employees;  oil-cloth  factory,  150 
employees,  and  a  number  of  smaller  industries 
which  give  employment  to  some  hundreds  of 
persons.    The  prominent  public  buildings  are  th« 
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government  arsenal,  with  $10,000,000  of  im- 
provements ;  the  court-house,  which  cost  $175,000; 
the  high  school,  $125,000;  the  library,  $75,000; 
Saint  Anthony's  Hospital;  the  20  churches,  and 
a  number  of  fine  business  blocks.  The  Dav- 
enport mansion,  on  the  island,  is  of  historic  in- 
terest. The  educational  institutions  are  Augus- 
tana  College  (Lutheran),  opened  in  i860.  Villa 
de  Chantal  (Sisters  of  the  Visitation),  public 
and  parish  schools,  several  private  schools,  one 
city  library,  and  three  school  libraries.  The  five 
banks  have  a  combined  capital  of  $400,000.  The 
government  is  vested  in  a  mayor  and  a  council 
of  14  members,  each  elected  for  a  term  of  two 
years. 

Rock  Island  was  settled  in  1826  by  Colonel 
George  Davenport.  It  was  platted  in  1835,  and 
called  Stephenson.  In  1841  it  was  united  with 
Famhamesburgh  under  its  present  name,  and  in 
1849  was  chartered  as  a  city.  When  Colonel 
Davenport  built  his  home  on  the  island,  in  1833, 
the  neighboring  places  were  a  fort  and  an  Indian 
trading  post.  Prior  to  his  settling  in  this  local- 
ity, in  1826,  he  had  been  there  in  1816  with  the 
government  troops,  when  Fort  Armstrong  was 
established.  Black  Hawk,  the  Indian  chief,  often 
visited  him  here,  and  many  of  the  people  who 
are  now  regarded  as  "history  makers"  often  vis- 
ited Davenport  in  his  island  home.  During  the 
Civil  War,  the  prison  here  was  the  place  of  de- 
tention of  many  Confederate  prisoners.  When 
the  Mississippi  Valley  began  to  change  from  a 
raw  producing  region  to  a  section  sending  to  the 
world  the  finished  and  polished  product  of  the 
best  in  manufacturing  methods,  Rock  Island  was 
among  the  leading  cities  which  were  quick  to 
welcome  the  railroad  and  the  manufactory,  and 
the  first  to  use  the  improved  means  presented 
to  extend  the  commerce  of  the  city.  Pop.  (i^) 
IJ.659;  (i8go)  13.634;  (1900)  19493;  (1910) 
24.335- 

H.  P.  Simpson, 
Editor  <Rock  Island  Argus? 

Rock  Kangaroo  or  Wallaby.  See  Kan- 
garoo. 

Rock-melon.     See  Melons. 

Rock  Ptarmigan.    See  Ptakmioan. 

Rock-rabbit.     See  Hyhax. 

Rock  Rapids,  Iowa,  tovim,  county-seat  of 
Lyon  County;  on  the  Rock  River,  and  on  the 
Illinois  C,  the  Burlington,  C.  R.  &  N.,  and  the 
Chicago,  St.  P.,  M.  &  0.  R.R.'s;  about  58  miles 
north  of  Sioux  City.  It  is  in  an  agricultural 
and  stock-raising  region.  It  has  considerable 
manufacturing  interests  connected  chiefly  with 
farm  and  dairy  products.  It  is  the  commercial 
centre  of  a  large  part  of  the  county.  Pop. 
(1910)  2,000. 

Rock  River  rises  in  the  State  of  Wiscon- 
sin, 50  miles  west  of  Lake  Michigan;  it  flows 
south-southwest,  receives  several  tributaries,  en- 
ters Illinois,  and  crossing  the  State  in  a  south- 
westerly direction,  flows  into  the  Mississippi  a 
little  below  Rock  Island.  Its  whole  length 
is  estimated  at  330  miles,  about  225  of  which 
have  been  ascended  by  small  steamers,  though 
with  some  difficulty,  owing  to  the  various  rap- 
ids. The  region  which  it  drains  is  one  of  great 
fertility. 

Rock-roses.     See  Cistcs. 
Rock  Salt     See  Salt. 


Rock-snake,  a  name  among  English  col- 
onists for  pythons  generally;  especially  for 
Python  regius  of  southeast  Africa,  which  some- 
times grows  to  a  length  of  15  feet 

Rock-sot^,  a  hydrated  silicate  of  alumi- 
num, containmg  peroxide  of  iron  and  water.  It 
is  a  variety  of  halloysite,  is  found  only  massive, 
is  earthy,  easily  broken,  black  or  nearly  so,  very 
soft,  somewhat  greasy  to  the  touch,  and  adheres 
strongly  to  the  tongue.  Rock-soap  is  used  for 
crayons,  and  is  also  useful,  by  reason  of  its 
saponaceous  properties,  in  the  washing  of  cloths, 
etc. 

Rock  Springs,  Wyo.,  in  Sweetwater 
County;  on  Bitter  Creek,  and  on  the  Union  Pa- 
cific railroad;  about  250  miles  west  of  Laramie. 
It  is  on  a  plateau,  in  a  mountainous  region 
in  which  there  are  extensive  coal  fields.  The 
principal  industries  are  connected  with  the  min- 
ing and  shipping  coal.  There  are  two  banks, 
which  have  a  combined  capital  of  $125,000.  The 
educational  institutions  are  a  public  high  school, 
public  and  parish  elementary  schools,  and  a 
high  schoal  library.  Pop.  (1880)  763;  (1890) 
3,406;  figoo)  4,363;  C1910)  S.778. 

Rock-temples.  In  many  parts  of  western 
India,  as  at  Ellora,  Elephanta,  Karli,  and  Sal- 
sette  Island,  natural  rocks  have  been  cut  into 
temples;  as  also  into  caves  and  forts.  Out  of 
India  well-known  instances  of  the  same  kind 
occur  at  Petra,  in  the  Arabian  Desert,  at  Abu- 
Simbel,  in  Egypt,  and  in  China  and  Siam.  See 
also  Cave-dwelleks. 

Rock-trout,  a  valuable  fish  (Hexagrammus 
decagrammus)  of  the  coast  of  California  and 
northward.  It  is  one  of  the  greenlings  (q.v.), 
and  is  known  northward  as  boregat  and  bo- 
dieron.  It  reaches  a  length  of  18  inches,  and  is 
regarded  as  an  excellent  food-fish. 

Rock-work.     See  Masonry. 

Rock*wren,  a  grayish-brown  migratory 
wren  {Salpinctes  obsoletus)  of  the  Rocky 
Mountain  region  which  haunts  the  mountain 
gulches  and  makes  a  big  rough  nest  in  some 
rift  of  rock,  or  on  a  ledge.  It  has  a  charming 
song,  and  is  likely  to  come  familiarly  about 
the  mountaineer's  cabin.  Consult  Couee,  'Birds 
of  the  Southwest'   (1878). 

Rock'all  Islet,  in  the  North  Atlantic 
Ocean,  160  miles  west  of  Saint  Kilda,  260  miles 
north  of  Ireland,  and  290  miles  west  of  the 
mainland  of  Scotland,  is  an  isolated  conical 
rock  of  stratified  granite,  100  }rards  in  circum- 
ference, rising  70  feet  above  the  sea,  from  a 
sandbank  about  50  miles  long  and  25  miles 
broad.  The  vicinity  is  a  cod-fishing  ground  for 
Scotch  and  English  fishermen.  The  first  known 
landing  was  made  in  1810,  and  the  islet  was 
the  object  of  a  scientific  expedition  in  1896. 

Rockefeller,  rok'e-fel-er,  John  Davison, 
American  capitalist:  b.  Richford,  Tioga  County, 
N.  Y.,  8  July  1839.  After  an  education  in  the 
public  schools  of  Qeveland,  he  there  entered  a 
mercantile  establishment  as  clerk,  and  subse- 
quently was  made  cashier  and  bookkeeper.  In 
1858  he  became  a  member  of  the  firm  of  Oark 
&  Rockefeller,  and  in  i860  the  concern  entered 
the  oil  business  as  Andrews,  Clark  &  Company. 
The  firm,  its  style  having  been  changed  to 
William    Rockefeller    &    Company,    built    the 
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Standard  oil  works  at  Cleveland  in  1865,  and  in 
1867  the  various  interests  with  which  John  and 
his  brother  William  were  connected  were  con- 
solidated into  one  corporation.  In  1870  the 
Standard  Oil  Company  was  incorporated,  with 
John  Rockefeller  as  president.  Increasing  busi- 
ness led  to  the  formation  in  1881  of  the  Stand- 
ard oil  trust,  which,  however,  was  dissolved  in 
1892.  Since  that  time  Rockefeller  has  continued 
in  control  of  the  various  separate  companies  in 
which  he  is  the  principal  stockholder.  His  chief 
gifts  have  been  to  the  University  of  Chicago; 
these,  unconditional  and  conditional,  aggregat- 
ing; i.ion:  man  ii20,cco,ooo.  He  presented  also 
to  Cleveland  real  estate  and  cash  to  the  value 
of  $000,000;  to  Vassar  College  a  $100,000  build- 
ing and  3,000  volumes  on  Greek  art  and  liter- 
ature; to  Tarrytown,  N.  Y.,  $50,000  for  a  high- 
service  water  tower;  to  the  .American  Baptist 
Missionary  Union,  $400,000;  and  to  Barnai-d 
College,  $1,375,000;  to  the  General  Education 
Board  (total)  $43,000,000;  etc. 

Rocket,  the  name  of  several  plants;  one 
salad  plant,  chiefly  used  by  Italians,  is  the  Bras- 
sica  eruca;  the  yellow  rocket  is  the  common 
winter  cress,  Barbarea  vulgaris;  but  the  sweet 
or  dame's  rocket  is  the  most  widely  known.  It 
is  a  tall  perennial,  with  purplish  or  white  single 
flowers  in  a  loose  raceme,  and  fragrant  at  night, 
much  used  in  old-fashioned  gardens. 

Rockets.     See  Projectiles. 

Rockford,  rok'ford.  111.,  city,  county-seat 
of  Winnebago  County;  on  the  Rock  River,  and 
on  the  Chicago  &  N.  W.,  the  Chicago,  M. 
&  St.  P.,  Chicago,  B.  &  Q.,  and  the  Illinois 
Central  R.R.'s;  81  miles  northwest  of  Chi- 
cago. It  was  settled  in  1834,  being  the  first 
settlement  in  the  county;  and  was  incor- 
porated_  as  a  city  in  1853.  In  1890,  it  obtained 
a  considerable  increase  of  territory  by  annexa- 
tion. It  is  built  on  both  sides  of  the  river, 
which  is  here  crossed  by  three  railroad  and 
three  highway  bridges.  A  dam  800  feet  long 
across  the  river  secures  excellent  water  power 
for  manufacturing,  and  the  city  is  one  of  the 
most  important  industrial  centres  of  northern 
Illinois.  The  chief  manufactures  are  ag;ricul- 
tural  implements  and  furniture;  others  are 
pumps,  watches,  silver-plated  ware,  knitting 
wool,  paper,  flour,  and  grape  sugar.  According 
to  the  census  of  1900  the  manufacturing  estab- 
lishments numbered  450,  with  a  capital  of 
$14,126,834;  in  1904  the  number  of  employees 
was  about  13,000.  There  are  six  banks  with  a 
combined  capital  of  $650,000,  doing  an  annual 
business  to  the  amount  of  $22,969,727.53  (clear- 
ing-house, 1903).  Rockford  is  surrounded  by  a 
fertile  agricultural  region,  and  with  its  railroad 
facilities  is  an  important  shipping  point  for 
the  products  of  this  district.  The  city  is  well 
built  with  wide,  regular  streets;  among  its  no- 
table public  buildings  are  the  Memorial  Hall  for 
Soldiers,  the  city-hall,  the  court-house,  two  hos- 
pitals and  the  public  library;  the  library  con- 
tains oyer  20,000  volumes.  The  public  school 
system  is  of  the  best,  and  includes  a  high  school, 
organized  in  1857 ;  tiiere  is  also  a  Roman  Cath- 
olic parish  school;  and  the  city  is  the  seat  of 
Rockford  College  (for  women)  and  of  Brown's 
Rockford  Business  College. '  The  government  is 
vested  in  a  mayor  and  a  council  of  15,  elected 


biennially ;  the  council  has  the  power  of  appoint- 
ing the  city  officers.  There  is  an  excellent 
water  supply  from  five  artesian  wells,  and  the 
waterworks  are  owned  and  operated  by  the  mu- 
nicipality. Pop.  (1900)  31,051;  (1910)  45.401. 
Consult  C.  A.  Church,  'History  of  Rockford 
and  Winnebago  County,  Illinois*   (1900). 

J.  Stanley  Browne. 
Editor  '^ Morning  Star.'* 
Rockford  College,  a  college  for  women, 
located  at  Rockford,  III.  It  was  founded  in 
1849  as  a  seminary,  and  received  its  college 
charter  in  1892.  It  has  a  collegiate  department, 
department  of  music,  and  preparatory  depart- 
ment; the  collegiate  work  is  in  two  courses, 
classical  and  general  scientific,  for  the  comple- 
tion of  which  the  degrees  of  A.B.  and  B.S.  are 
conferred.  In  ipio  the  ground  and  buildings 
were  valued  at  $150,000;  the  productive  funds 
amounted  to  $147,000,  and  the  annual  income  to 
$61,000.  In  1910  the  students  numbered  174,  and 
the  instructors  27. 

Rockhainpton,  rok-himp'ton,  Australia, 
capital  of  the  county  of  Livingstone,  Queens- 
land, on  the  Fitzro}r  River,  about  420  miles  by 
rail  northwest  of  Brisbane,  almost  on  the  Tropic 
of  Capricorn.  It  is  enclosed  by  hills,  and  is  fiit 
gateway  to  rich  pasture  lands,  and  the  adjacent 
Mount  Morgan  mineral  fields.  It  has  considerable 
river  traffic  with  the  ports  of  Alma  and  Broad- 
mount  at  the  mouth  of  the  river,  35  miles  dis- 
tant 

Rockltill,  William  Woodpile,  American 
diplomatist:  b.  Philadelphia  i  April  1854.  He 
was  educated  at  the  Lycee  Bonaparte  and  the 
College  de  France,  Paris,  and  was  graduated 
from  the  military  school  of  Saint  Cyr  in  1871. 
He  served  with  a  French  regiment  in  Algeria 
but  returned  to  the  United  States  in  1876.  In 
1881  he  returned  to  France  and  resumed  his 
oriental  studies  begun  during  his  college  course, 
and  in  1884  entered  the  diplomatic  service  as  2d 
secretary  of  legation  at  Peking,  China.  He  was 
chargi  d'affaires  at  Seoul,  Korea,  1887-8;  vis- 
ited China,  Mongolia  and  Tie^  during  1888-92 
on  exploring  tours;  was  appointed  chief  clerk 
of  the  State  Department  in  1893;  was  made 
3d  assistant  secretary  of  state  a  year  later;  and 
1st  assistant  in  1896.  He  was  minister  to  Greece, 
Rumania,  and  Servia,  1897-9,  and  the  follow- 
ing year  went  as  United  States  commissioner 
to  China,  where  in  1901,  under  appointment  as 
special  ambassador,  he  signed  the  final  peace 
negotiation.  In  October  1901  he  resumed  his 
duties  as  director  of  the  Bureau  of  American 
Republics  to  which  he  was  appointed  in  1890. 
He  has  published  'Udanavarga.  the  Northern 
Buddhist'  (1883)  ;  <A  Life  of  Buddha,  and  the 
Early  History  of  his  Church'  (1884)  ;  <l^nd  of 
the  Lamas'  (1891);  'Diary  of  a  Joi'rney  in 
Mongolia  and  Thibet'    (1893). 

RockhiU,  S.  C,  town  in  York  County;  or* 
the  Southern  and  the  South  Carolina  &  G.  E. 
R.R.'s ;  about  25  miles  south-southwest  of  Char- 
lotte, _N.  C._  It  is  in  a  fertile  agricultural  re- 
gion in  which  cotton  is  one  of  the  principal 
products.  The  principal  industries  are  con- 
nected with  cotton  and  farm  products  and  lura- 
bo.  .  V  ...tnrop  Normal  College,  with  about 
500     students,    is     located    here     The    bar.l ; 
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have    a    combined    capital    of   $150,000.    Pop. 
(1910)  7,216. 

Socking  Stone,  or  Loggan-stone,  a  block 
of  stone,  or  a  mass  of  rock,  often  of  great  size 
and  weight,  so  nicely  poised  on  a  lower  mass 
that  It  can  be  moved  backward  and  forward 
with  but  little  force.  Some  rocking  stones  are 
evidently  artificial,  others  natural.  The  former 
appear  to  have  been  contrived  by  cutting  out  a 
mass  of  rock  round  the  centre-point  of  the  base 
of  the  block.  The  latter  are  generally  granitic 
rocks,  in  which  porphyry  and  feldspar  are  abun- 
dantly found.  These  ingredients  being  rapidly 
decomposed,  and  the  sand  and  dust  swept  away 
by  wind  and  rain,  what  was  originally  a  solid 
rock  becomes  a  group  of  pillars  of  irregular 
shape,  separated  by  horizontal  and  vertical  fis- 
sures. Gradually  the  edges  of  the  block  form- 
ing the  pillar  decay,  and  it  assumes  the  appear- 
ance of  two  or  more  spheroidal  rocks,  one  rest- 
ing on  the  other.  When  the  upper  mass  is  so 
situated  as  to  preserve  its  equilibrium  notwith- 
standing the  gradual  wearing  away  of  the  base, 
a  rocking  stone  is  the  result.  Rocking  stones 
occur  in  nearly  all  countries.  In  Great  Britain 
they  are  found  in  Cornwall,  Derbyshire,  Lan- 
cashire, Yorkshire,  and  Wales,  in  the  shires  of 
Perth  and  Kirkcudbright,  Scotland,  and  also 
in  many  places  in  Ireland.  Much  larger  than 
any  of  these,  however,  is  the  rocking  stone  of 
Tandil  in  Argentina,  250  miles  south  of  Buenos 
Ayres,  which  weighs  over  700  tons,  yet  is  so 
poised  that  it  rocks  in  the  wind  and  may  be 
made  to  crack  a  walnut.  Rocking  stones  are 
supposed  to  have  been  employed  in  ancient  times 
for  purposes  of  divination,  the  favorable  or  un- 
favorable oracle  being  determined  by  the  num- 
ber of  vibrations.  Consult  Vincent,  'Around 
and  About  South  America*  (1890). 

Rockingham,  rdklng-am,  Charles  Watson* 
Wentworth,  Marquis  of,'  English  statesman: 
b.  13  May  1730;  d.  I  July  1782.  He  was  edu- 
cated at  Westminster  School  and  Saint  John's 
College,  Cambridge,  and  in  1750  was  created  an 
Irish  peer  under  the  titles  of  Baron  and  Earl 
of  Malton,  later  in  the  same  year  becoming  also 
an  English  peer  and  Marquis  of  Rockingham  by 
succession.  He  took  his  seat  in  the  House  of 
Lords  in  the  following  year  and  continued  in 
practice  with  his  Whig  sympathies  which  he 
had  inherited  from  his  father.  He  took  little 
part  in  politics,  being  a  hesitating  speaker  and 
of  mediocre  talent,  until  1765  when  on  the  re- 
fusal of  Pitt  to  take  office,  he  became  prime 
minister.  His  large  wealth  and  powerful  family 
position  contributed  to  his  elevation,  and  he  had 
the  invaluable  assistance  of  his  brilliant  secre- 
Ury,  Edmund  Burke.  He  took  a  friendly  atti- 
tude toward  the  American  colonies  and  favored 
the  repeal  of  the  Stamp  Act,  though  he  affirmed 
the  right  of  Parliament  to  tax  the  colonies.  He 
gave  offense  to  the  king  for  his  support  of  the 
repeal  principle  and  for  refusal  of  allowances 
to  the  king's  brothers,  and  was  superseded  by 
Pitt  who  returned  to  form  a  new  ministry.  His 
tenure  lasted  barely  a  year  and  his  parliamentary 
career  was  inconspicuous  until  March  1782 
when  upon  the  fall  of  North's  administration 
he  was  called  upon  to  form  a  coalition  ministry 
m   which   he    held   the   treasury.     The   chief 


events  of  his  second  term  were  the  concession  ot 
legislative  independence  to  Ireland,  and  the 
forcing  the  king  to  treat  for  peace  with  the 
United  States  on  the  basis  of  their  independence. 
In  accomplishing  these  ends  credit  is  not  given 
to  Rockingham  for  enlightened  statesmanship 
but  rather  for  the  adoption  of  a  policy  of  oppor- 
tunism. Consult  Albemarle,  'Memoirs  of  Rock- 
ingham'  (1832-3). 

Rockland,  Maine,  city,  and  county-seat  of 
Knox  County.  Set  off  from  Thomaston  in 
1848,  and  incorporated  a  city  in_  1854.  On  a 
harbor  which  is  an  easterly  extension  of  Penob- 
scot Bay  at  its  mouth;  is  very  commodious  and 
easily  accessible;  is  naturally  protected  from 
storms  coming  from  any  direction  except  from 
the  northeast  and  against  these  by  a  breakwater 
a  little  more  than  four-fifths  of  a  mile  iong  ex- 
tending from  the  northern  shore,  and  is  marked 
by  two  li^ts,  a  revolving  one  at  the  extremity 
of  the  breakwater  and  a  fixed  one  at  Owl's  Head, 
the  promontory  in  which  its  southerly  shore 
ends.  The  breakwater  was  begun  by  the  U.  S. 
Government  in  1881,  and  practically  completed 
in  1902.  It  cost  about  $500,000.  Rockland  is 
connected  with  Maine  Central  R.  R.  system; 
86  miles  by  rail  from  Portland;  has  steamboat 
connection  with  Boston,  Bangor  and  Portland, 
and  with  all  the  important  coast  and  island 
towns  of  eastern  Maine  as  far  east  as  Machias, 
a  steamer  running  every  day  to  and  from  Bat 
Harbor  during  most  of  the  year.  It  is  the 
centre  and  managing  point  of  the  Rockland. 
Thomaston  &  Camden  Street  Railway  system, 
which  has  21  miles  of  track  extending  northward 
to  Rockport  and  Camden,  and  westward  to 
Thomaston  and  Warren,  and  other  electric  rail- 
ways. The  region  thus  connected_  accommo- 
dates many  summer  tourists  and  visitors.  Many 
wealthy  people  have  built  summer  cottages  at 
Camden,  which  place  is  especially  notable  for 
its  combination  of  coast  and  mountain  scenery. 
Within  its  limits  are  several  mountain  peaks  • 
varying  in  height  from  1,000  to  1,500  feet  Mt. 
Battle  is  close  to  Camden  Village  and  very  near 
the  shore,  and  Mt.  Megunticook,  a  loftier  peak, 
extends  along  the  shore  further  north.  Along 
the  inner  side  of  these  two  mountains  a  road  has 
been  cut,  which  extends  along  the  shore  of  a 
large  lake,  and  affords  some  grand  and  beauti- 
ful scenery.  The  lake  furnishes  water  power 
for  extensive  manufactories,  the  water  being 
used  five  times  in  the  descent  of  little  more  than 
two  miles  from  the  lake  to  where  it  flows  into 
the  salt  water  at  Camden  Harbor.  Norumbega, 
a  fine  stone  house  built  by  the  late  J.  B.  Stearns, 
the  inventor  of  the  duplex  telegraph,  is  one  of 
the  handsomest  private  residences  ever  con- 
structed in  Maine. 

Industries. — Shipbuilding  has  been  for  many 
years  an  important  industry  in  this  section, 
and  fine  vessels  are  constructed  at  Thomaston, 
Rockland,  Rockport  and  Camden.  A  large  part 
of  the  accumulated  wealth  has  been  derived  from 
the  building  and  operation  of  vessels.  The  Red 
Jacket,  a  clipper  ship  built  at  Rockland  in  1853, 
is  said  to  have  made  the  passage  across  the 
Atlantic  Ocean  in  a  shorter  time  than  it  was 
ever  made  by  any  other  sailing  vessel.  The 
principal  industry  of  Rockland  from  a  period 
that  goes  well  back  toward  its  settlement  has 
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been  the  manufacture  of  lime.  This  is  also  car- 
ried on  at  Rockport  and  Thomaston.  The  Rock- 
land limestone  has  a  higher  percentage  of  cal- 
cium than  any  other  considerable  deposit  in  the 
country,  and  is  reputed  in  the  building  market 
to  make  the  strongest  mortar.  The  quality  and 
quantity  have  been  materially  improved  by  the 
introduction  of  patent  kilns,  in  1850,  and  the 
more  recent  introduction  of  coal  as  fuel.  In 
1890  a  steam  railroad  was  constructed  to  trans- 
port the  stone  from  the  quarries  in  the  rear  of 
the  town  to  the  kilns  on  the  water  front.  For- 
merly in  the  hands  of  independent  operators, 
the  industry  passed  over  to  the  Rockland-Rock- 
port  Lime  Co.,  which  now  controls  the  railroad 
and  about  three- fourths  of  the  product.  The 
company  also  operates  a  large  factory  for  the 
manufacture  of  hydrated  lime.  The  shipments 
to  New  York  and  other  points  are  largely  made 
in  barges  towed  by  tugs.  The  granite  business 
is  important.  Two  of  the  largest  granite  com- 
panies of  the  country  have  quarries  in  the 
vicinity,  on  the  islands  and  on  the  mainland. 
These  companies  have  handled  some  of  the 
largest  stones  that  have  ever  been  wrought.  The 
United  States  custom  house  in  St.  Louis,  the 
postoifices  in  New  York  and  Cincinnati,  and 
many  of  the  largest  and  handsomest  buildings 
in  the  country  have  been  built  of  Rockland 
granite.  Steam  and  gasoline  engines  and  black- 
smiths' and  granite  workers'  tools  are  manu- 
factured. Fishing  is  carried  on  to  some  extent. 
Clams  and  sardines  are  canned,  and  more  than 
2,000,000  pounds  of  lobsters  are  shipped  an- 
nually from  here  by  rail.  It  is  an  important 
distributing  point  to  the  towns  of  eastern 
Maine. 

The  public  buildings  are  the  U.  S.  custom 
house  and  postofBce  building,  which  is  a  hand- 
some granite  structure  and  cost  about  $150,000, 
and  the  County  court  house  and  jail,  which  are 
of  brick  with  granite  trimmings  and  are  on  the 
same  lot.  The  two  cost  something  more  than 
$100,000.  There  are  many  handsome  residences 
with  fine  grounds.  In  one  of  the  cemeteries 
is  a  statue  of  white  Italian  marble  of  General 
Hiram  G.  Berry,  who  was  a  citizen  of  Rockland, 
and  was  killed  at  the  Battle  of  Chancellorsville. 
It  is  the  work  of  Franklin  Simmons.  Pop. 
(1910)  8,174 

Lewis  Frederick  Stasbett. 

Rockland,  Mass.,  town  in  Plymouth 
County;  on  the  New  York,  New  Haven  and 
Hartford  railway;  about  17  miles  south  by  east 
of  Boston.  Until  its  incorporation  as  a  separate 
town  in  1874,  it  was  a  part  of  the  town  of 
Abington  of  the  old  Plymouth  Colony.  The 
town  is  pleasantly  situated  and  its  proximity 
to  Boston  and  the  convenience  of  transportation, 
give  it  an  excellent  trade  and  have  made  it 
a  popular  suburb  of  that  city. 

Rockland  is  a  manufacturing  place  of  gnrow- 
ing  importance.  The  census  of  1900  returned 
81  establishments  with  a  combined  capital  of 
$99^824,  employing  1,071  persons  at  $515,974  >« 
annual  wages.  They  used  $1,363,959  in  mate- 
rials and  had  a  product  valued  at  $2,288,972. 
The  industry  first  in  importance  was  the  man- 
ufacture of  boots  and  shoes.  Tacks  are  also 
extensively  manufactured;  and  other  factories 


produce  heels  and  shoe-findings,  box  board,  shot 
bo.xes,  and  soaps. 

Rockland  has  well-built  factory  and  public 
buildings,  churches,  schools,  and  attractive 
homes.  It  has  two  banks,  a  public  library,  and 
weekly  newspapers.  Pop.  (i^)  5,213;  (1900) 
8,150;  (1910;  6,928. 

Rockland,  N.  Y.,  a  county  in  the  south- 
eastern part,  bordering  on  New  Jersey,  and 
bounded  on  the  east  by  the  broadened  expanse 
of  the  Hudson  River  known  as  the  Tappan  Zee 
and  Haverstraw  Bay.  Nyack  (q.v.),  its  largest 
town,  is  about  30  miles  from  New  York,  and  in 
the  vicinity,  which  is  near  the  northern  end  of 
the  Palisades  of  the  Hudson  arid  rugged  and 
picturesque,  are  many  handsome  estates  of  New 
York  business  men.  The  county-seat  is  New 
City.  The  county  is  served  by  the  New  York, 
L.  E.  &  W.,  the  New  Jersey  &  N.  Y.,  and  the 
West  Shore  R.R.'s ;  and  while  in  many  parts  the 
soil  is  rocky,  has,  particularly  in  the  eastern 
part,  rich  farms  and  large  dairy  interests.  In 
the  western  section  are  the  Ramapo  Mountains, 
which  contain  the  sources  of  the  Ramapo  and 
Hackensack  Rivers.  Granite,  gneiss,  limestone, 
trap,  and  red  sandstone  are  extensively  quarried, 
the  last  a  good  building-stone;  the  brick  manu- 
factories are  important;  and  large  quantities  of 
fruit,  green  vegetables,  butter,  and  milk  are 
shipped  daily  to  New  York.  Many  of  the 
farmers  "take  boarders*  during  the  summer 
months,  and  its  healthfulness  and  its  proximity 
to  the  city  make  Rockland  County  a  popular 
vacation  resort 

Rockland  Lake,  N.  Y.,  a  village  of 
Rockland  County,  on  the  West  Shore  Railway, 
and  on  the  Hudson  River;  four  miles  above 
Nyack  and  30  miles  above  New  York.  It  has 
only  a  small  permanent  population  but  is  a 
popular  vacation  resort.  Near  here  is  Rockland 
Lake,  a  large  sheet  of  clear,  fresh  water,  from 
which  300,000  tons  of  ice  are  taken  annually  for 
nse  in  New  Yoric 

Rockling,  a  European  fish  of  the  cod 
family  and  of  the  genus  Motella,  Aree  species 
of  which  are  regarded  as  valuable  in  British 
markets. 

Roclq>ort,  r6k'p6rt,  Ind.,  city,  county-seat 
of  Spencer  County;  on  the  Ohio  River,  and 
on  the  Louisville,  E.  &  St.  L.  railroad;  abont 
100  miles  southwest  of  Louisville,  Ky.,  and 
30  miles  in  direct  line  east  by  south  of  Evans- 
ville.  It  has  steamer  connections  with  all 
■  the  river  ports.  It  is  on  a  bluff  about  100  feet 
above  high  water.  It  is  in  an  agricultural  re- 
gion in  which  grain  and  tobacco  are  the  chief 
productions.  The  city  has  considerable  manu- 
facturing interests;  the  principal  industrial  es- 
tablishments are  flour  and  grist  mills,  foundry, 
machine  shops,  tobacco  stemmeries,  brick  works, 
basket  factories,  creamery,  wagon  and  carriage 
works,  and  furniture  factories.  It  has  a  library 
founded  in  1855.  Pop.  (1890)  2,314;  (1900) 
2,882:  (1910  est.)  3,100. 

Rockport,  Mass.,  town  in  Essex  County; 
on  the  Atlantic  Ocean,  and  on  the  Boston  ft  M. 
railroad;  about  30  miles  northeast  of  Boston. 
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It  is  on  an  island,  the  same  on  which  Gloucester 
(q.v.)  is  located.  The  town  embraces  several 
villages.  Electric  lines  connect  Rockport  and 
Gloucester  and  many  points  on  the  island.  It 
was  settled  in  1690  by  Richard  Tarr  and  was 
known  at  first  by  the  name  *Sandy  Bay.**  It  is 
a  famous  summer  resort;  near  Pigeon  Cove, 
one  of  the  villages,  are  a  number  of  summer 
cottages.  Part  of  the  land  is  fertile  and  is  used 
mainly  for  market  gardening.  Some  of  the 
places  of  interest  in  the  vicinity  are  Dogtown 
Commons,  where  in  the  last  of  the  i8th  cen- 
tury a  hundred  families  exiled  themselves  and 
lived  in  loneliness  and  poverty  on  those  boulder 
strewn  hills.  Their  numerous  dogs  gave  the 
place  its  name.  Other  places  of  interest  are 
Doctor's  Run,  The  Headlands,  and  the  Straits- 
mouth  Life  Saving  Station  at  Gap  Cove.  In 
the  northeastern  pirt  of  the  town  are  extensive 
granite  quarries.  The  Boston  post-office  is  built 
of  granite  obtained  from  these  quarries.  The 
chief  manufacturing  establishment  is  an  isin- 
glass factory  which  employs  about  1,000  persons. 
There  is  one  national  and  one  savings  bank. 
There  are  12  churches,  and  the  educational  in- 
stitutions are  a  high  school,  grammar  and  pri- 
mary schools,  and  a  public  library,  opened  in 
1871.    Pop.  (1910)  4211. 

G.  M.  Haskins. 

Rockport,  Texas,  town,  county-seat  of 
Aransas  County ;  on  the  Aransas  Bay,  an  inlet  of 
the  Gulf  of  Mexico,  and  on  the  San  Antonio  & 
A.  P.  railroad;  about  170  miles  southwest  of 
Galveston,  and  135  miles  south  by  east  of  San 
Antonio.  It  was  settled  in  1865  by  Doughty 
and  Mathis ;  was  incorporated  in  1865  and  char- 
tered as  a  city  in  1871.  It  has  steamer  connec- 
tions with  all  of  the  Gulf  ports.  It  is  on  the 
peninsula.  Live  Oak  Point;  and  the  cool  gulf 
breezes  make  it  a  popular  summer  resort  It 
has  extensive  fishing  interests,  especially  ays- 
ters,  and  small  game  is  plentiful  in  the  vicinity, 
Rockport  makes  large  shipments  of  hides,  live- 
stock, and  fruit.  There  are  five  churches,  a 
high  school,  elementary  schools,  and  one  na- 
tional bank.  The  government  is  vested  in  a 
mayor  and  a  board  of  aldermen,  eight  in  num- 
ber, who  are  elected  biennially.  Pop.  (igoo) 
I.IS3;  (1910)  1^7-  C.  W.  Newman, 

Editor  '■Enterprise? 

Rocks.  Regarded  as  a  whole,  the  earth,  so 
far  as  we  can  examine  it  first  hand  and  thus 
know  it  intimately,  consists  of  three  envelopes: 
(i)  an  outer  gaseous  envelope  called  the  at- 
mosphere ;  (3)  a  middle  aqueous  envelope  called 
the  hydrosphere;  (3)  an  inner  solid  envelope 
called  the  lithosphere.  These  envelopes,  con- 
sidered together,  including  the  lithosphere  to  a 
depth  of  10  miles  below  the  sea-level,  have  been 
shown  to  consist  quantitatively  of  the  following 
elementary  substances: 

O 49.98%   Na   ».28%  P 0.00% 

Si 25.30%    K   a.23%    Mn 0.07% 

Al    7.26%    H   0.94%   S 0.04% 

Fe 5-o8%    Ti 0.30%    Ba   0.03% 

C» 3.5'%    C 0.31%    N  0.02% 

M« 2.50%    a:Br 0.15%   Cr   0.01% 

These  i8  substances  have  been  shown  by  F. 
W.  Clarke  (Bulletm  78  United  States  Geolog- 
ical Survey,  pp.  34-43)  to  comprise  the  great 
bulk  of  the  earth.  The  others,  though  outnum- 
nering  them  three  to  one,  can  be  ignored. 
Vol.  16 — 36 


The  above-named  elements,  so  far  as  they 
enter  into  the  composition  of  the  lithosphere, 
rarely  occur  in  the  uncombined  state,  but  are 
usually  united  chemically  in  different  propor- 
tions to  form  those  more  or  less  definite  chem- 
ical ccmipounds  called  minerals  (for  example, 
quartz,  SiOi;  calcite,  CaO.COj;  olivine, 
(MgFe)iSiO«) ;  and  minerals  in  turn  are  aggre- 
gated in  various  ways  to  form  rocks.  A  rock 
may  be  defined  as  any  accumulation  or  aggrega- 
tion of  one  or  more  mineral  species  or  sub- 
stances, potential  or  actual,  which  constitutes  a 
considerable  component  of  the  lithosphere;  for 
example,  granite,  sandstone,  limestone,  clay, 
gravel,  salt-beds.  Although  the  crest  of  the  earUi 
or  lithosphere  has  been  shown  to  contain  many 
hundreds  of  species  of  minerals,  nevertheless  the 
great  bulk  of  it  is  composed  of  comparatively 
few  species,  and  these  have  been  termed  the 
rock-forming  minerals,  in  contradistinction  to 
the  great  multitude  of  mineral  species  found 
more  particularly  in  veins,  and  which,  though  of 
great  importance  economically,  and  of  primary 
interest  scientifically,  are  insignificant  in  amount 
when  compared  with  the  great  mass  of  the  more 
common  minerals  which  go  to  make  up  a  large 
portion  of  the  earth.  Thus  gold,  silver,  platinum, 
the  sulphide  ores,  and  the  minerals  containing 
such  rare  substances  as  thorium,  uranium,  or 
radium,  are  negligible  in  quantity  when  compared 
with  the  mass  of  minerals  composing  the  litho- 
sphere. 

The  science  or  treatise  of  rocks,  in  its  broad- 
est scope,  which  considers  them  in  all  their  re- 
lations, is  called  petrology  or  lithology,  while 
the  systematic  and  descriptive  science  of  rocks, 
leading  more  particularly  to  their  nomenclature, 
is  called  petrography.  This  distinction  is  implied 
in  the  etymology  of  the  words.  The  latter  term 
is  used  commonly  in  connection  with  the  micro- 
scopic study  of  the  igneous  rocks. 

Those  minerals  which  are  of  especial  impor- 
tance as  rock-formers  can  be  grouped  as  fol- 
lows: 

GROUP    I. 

Quarts. —  This  group,  for  present  purposes, 
may  be  limited  to  a  single  species,  quartz,  which 
is  one  of  the  most  abundant  of  minerals,  and  is 
remarkable  otherwise  for  its  rather  superior 
hardness,  lack  of  cleavage,  and  indestructioility. 
It  has  strong  crystallizing  powers  and,  where 
allowed  to  grow  intact,  forms  those  beautiful 
hexagonal  crystals  with  which  all  are  familiar. 
Chemically  it  is  an  oxide  of  silicon,  SiOi,  that 
most  abundant  of  all  acid  radicals,  which,  when 
combined  with  the  bases  alumina,  lime,  iron, 
magnesia,  and  the  alkalies,  soda  and  potash,  in 
different  ways,  forms  that  most  important  of  ^ 
classes  of  mineral  substances,  the  silicates. 
CROUP  n. 

Feldspars. —  These  are  the  most  abundant  of 
all  rock-formers.  They  comprise  a  rather  com- 
plex group  of  silicates,  where  alumina,  the 
alkalies,  potash  and  soda,  and  the  alkaline,  earth- 
lime,  are  the  bases.  On  a  chemical  and 
crystallographic  basis  they  fall  naturally  into  two 
series,  the  orthoclase  and  the  plagioclase.  Ortho- 
clase,  so  called  because  of  the  rectangular 
cleavages  lying  parallel  to  the  ortho-  and  dino- 
pinacoids,  is  the  type-species  of  the  seriea.  It  is  a 
silicate  of  potash  and  alumina  having  the  chem- 
ical   composition    KAlSitOt,   and   is   otherwise 
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known  as  potash  feldspar.  It  belongs  to  the 
monoclinic  system  of  crystallization,  and  is  fur* 
ther  known  as  the  monoclinic  feldspar.  A  part 
of  the  potash  of  orthoclase  may  be  replaced  by 
soda.  In  fact  most  of  the  analyses  of  the  min- 
eral show  one  per  cent  or  more  of  the  sub- 
stance. This  replacement  of  potash  by  soda  can 
take  place  until  these  two  constituents  are  pres- 
ent in  nearly  equal  proportions  without  altering 
the  monoclinic  character  of  the  species.  Such 
an  orthoclase  is  catted  soda-orthoclase.  Soda- 
orthoclase  has  a  chemical  composition  repre- 
sented ty  the  formula  (Na,K)AlSi«0«,  where 
soda  predominates  over  potash.  Under  the  mi- 
croscope and  between  crossed  nicols  it  ex- 
hibits a  peculiar  patchy  appearance  easily  rec- 
ognized. 

Mocrocline,  like  soda-orthoclase,  contains 
both  potash  and  soda,  (K,Na)AlSi«0».  It  is, 
however,  triclinic,  but  only  slightly  so,  as  the 
cleavage  angle  between  the  pinacoids  varies  but 
slightly  from  90"  (89"  30'),  hence  the  name. 
Between  crossed  nicols  it  exhibits  a  peculiar 
cross-hatching,  due  to  multiple  twinning  accord- 
ing to  both  the  pericline  and  albite  laws,  and  is 
thus  usually  easily  distinguished  tmder  the  mi- 
croscope. It  stands  at  the  head  of  the  true 
plagioclase  series,  but  inasmuch  as  it  possesses 
a  notable  amount  of  potash,  it  may  be  classified 
\vith  soda-orthoclase  as  representing  the  transi- 
tion varieties  of  feldspar,  lying  between  the 
monoclinic,  potash,  orthoclase  series  and  the 
triclinic,  soda-lime,  plagioclase  series. 

The  more  typical  plagioclases  are  represented 
by  albite,  oligoclase,  andesine,  labradorite,  by- 
townite,  and  anorthite,  which  together  constitute 
the  albite-anorthite  series.  The  theory  of  their 
constitution  was  propounded  by  Tsch^rmark  in 
1864.  He  showed  that  the  series  can  best  be 
explained  as  a  mixture  of  two  extreme  mole- 
cules, the  one  a  pure  soda-alumina  silicate 
molecule,  and  the  other  a  lime-alumina  sili- 
cate molecule,  found  in  anorthite.  The  interme- 
diate varieties  can  be  considered  as  varying  mix- 
tures of  these  two  molecules.  Representing  the 
albite  molecule  by  Ab  and  the  anorthite  molecule 
by  An,  the  series  is  expressed  thus : 


Albite 
Olisoclase 

Anacsine 
I.abradorite 
Bytownite 
Anorthite 


Ab(NaAlSi,Oa) 
Ab«Ani  to  AbsAni 
AbsAn]  to  Ab«Ans 
Abi.\ni  to  AbtAiit 
AbiAns  to  AbtAn« 
An(CaAItSitO,) 


This  series  of  mineral  varieties  furnishes  one 
of  the  best  illustrations  of  an  isomorphous  mix- 
ture. It  constitutes  the  albite-anorthite  or  soda- 
lime  series  of  plagioclase  feldspars,  all  of  which 
are  distinctly  triclinic.  The  cleavage  angle  in 
this  series  varies  from  93°  31'  in  labradorite  to 
94°  s'  in  albite. 

Usually  the  plagioclase^  feldspars  can  be 
quickly  and  surely  distinguished  from  the  mi- 
crocline  or  the  orthoclase  varieties  by  their  char- 
acteristic multiple  twinning,  which  is  manifested 
in  thin  sections  between  crossed  nicols  by  a 
distinct  parallel  banding  that  traverses  the  in- 
dividual mineral  plates.  It  thus  becomes  a 
comparatively  simple  matter,  with  thin  sections 
under  the  microscope  and  between  crossed  nic- 
ols, to  distinguish  _  between  orthoclase,  which 
normally  shows  plain  non-striated  plates,  soda- 
orthoclase,  which  has  a  peculiar  patchy  appear- 


ance, mtcrocline  with  its  more  or  less  indistinct 
cross-hatching,  and  plagioclase  with  its  charac- 
teristic, sharply  defined,  parallel  banding.  Fur- 
thermore, the  different  varieties  of  the  plagio- 
clase series  can  be  identified  by  their  behavior 
in  polarized  jight,  more  particularly  by  the  vari- 
ation in  their  extinction  angles.  In  a  general 
way  this  angle  may  be  said  to  increase  in  size 
in  passing  from  the  albite  toward  the  anorthite 
end  of  the  series. 

The  feldspars  are  not  only  of  primary  impor- 
tance as  rock-formers,  but  the  classification  of 
rocks  as  at  present  accepted  (more  particularly 
the  igneous  varieties)  depends  largely  upon  the 
kind  of  feldspar  which  they  contain. 

The  feldspars  can  be  grouped  in  tabular  form 
thus: 


(a)  Monoclinic 
Orthoclase 

(sanidine) 
Soda-orthoclase 

(b)  Triclinic 
Microcline 
Soda-microdine 
Albite 
Oligoclase 
Andesine 
Labradorite 
Bytownite 
Anorthite 


KAlSitO, 
(Na,K)AlSi,Ot 

(K,Na)AISi,0, 
(Na,K)AlSi,0, 
NaAlSiaO,  =  Ah. 


CaAI,Si(0(  =  An. 


OeaTage 
angle 

90* 
90'  (?) 

90;  30; 
90' JO' 

K  , 
93;  4', 
93*  23' 
9J  3» 

93*  «3' 


Crystallizing  as  they  do  in  two  systems,  the 
feldspars  are  said  to  be  dimorphous;  and  the 
groiip  may  be  described  as  consisting  of  a  series 
of  isodimorphous  mixtures  of  the  orthoclase 
albite  and  anorthite  molecules. 

Frequent  parallel  intergrowths  of  two  varie- 
ties of  feldspar  occur;  for  example,-  albite  may 
be  intergrown  with  microcline  or  orthoclase, 
where  the  albite  shows  as  narrow  irregular 
bands  of  a  different-colored  mineral  matter  run- 
ning across  the  cleavage  surfaces  of  the  ortho- 
clase or  microcline.  Such  intergrowths  are 
called  perthitic  intergrowths  or  perthite  be- 
cause certain  flesh-red  feldspars  from  Perth, 
Canada,  were  first  shown  to  be  made  up  of  such 
intergrowths.  These  intergrowths  are  some- 
titnes  so  minute  as  only  to  be  made  out  with  the 
microscope,  and  then  they  are  called  micro- 
perthite.  Brogger  has  suggested  that  certain 
soda-orthoclases  are  intergrowths  of  this  kind 
in  which  the  albite  lamellse  are  so  narrow  as 
not  to  be  discoverable  even  with  the  highest 
powers  of  the  microscope.  For  these  supposed 
intergrowths  he  proposes  the  name  crypto- 
perthite. 

Similar  parallel  intergrowths  of  distinct  min- 
eral species  may  occur  where  quartz  is  inter- 
grown with  microcline.  Such  intergrowths  of 
quartz  and  feldspar  (usually  orthoclase  or 
microcline)  are  common  in  certain  granite-like 
rocks  called  pegmatite,  and  are  known  as  pegma- 
titic  intergrowths,  or  graphic  granite,  referring 
to  the  resemblance  of  the  curious  V-shaped 
areas  of  quartz  to  cimeiform  writing. 

CROUP  in. 

Feldspathoids. —  The  minerals  of  this  group 
are  called  feldspathoids  or  feldspar-like  min- 
erals, more  particularly  because  of  their  chem- 
ical resemblance  to  the  feldspars.  There  are 
but  two  species  which  need  be  considered  here: 
leucite,  which  has  a  chemical  composition  ex- 
pressed by  the  formula  KAUSiOa)!;  and  ne- 
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Fic.  I.  Micro-photograph  of  thin  section  of  granite,  from  Lokken,  Norway,  betweea 
croued  nichols,  showing  patchy  appearance  of  soda-orthoclase  (O),  irregular 
plates  of  quartz  (Q),  and  illustrating  granitoid  (xenomorphic  or  allotrimorphic) 
texture.     The  orthoclase  shows  twinning. 

Flo.  ».  Micro- photograph  of  thin  section  of  augite-syenite  from  Laurvik,  Norway,  be- 
tween crossed  nichols.  The  photograph  shows  only  plain  non-striated  ortho- 
clase and  illustrates  granitoid  allotrimorphic  or  xenomorphic  texture.  The 
lines  due  to  cleavage. 

Flo.  J.  Micro-photograph  of  thin  section  of  norite,  from  Hitteroe,  Norway,  between 
crossed  nichols,  showing  banded  plagiocl.'ue  Labradoritc  (PI),  an  opaque  ore, 
ilmenite  (I),  and  a  monoclinic  pyroxene  diallage  (D).  The  section  also  illus- 
trates granitoid  (xenomorphic  or  allotrimorphic)  texture.  A  fringe  of  biotite 
surrounds  part  of  the  ore. 

Fio.  4.  Micro-photograph  of  thin  section  of  Perth'ite,  between  crossed  nichols,  showing 
intergrowth  of  albite  (Ab)  and  microcline  (Mi).  The  albite  shows  banding 
and  the  microline  cross-hatching. 

FiC.  5.  Micro-photograph  of  thin  section  of  graphic  granite  from  New  Bedford,  Mass., 
between  crossed  nichols,  showing  parallel  intergrowth  of  quart2  (Q)  and  micro- 
cline (Mi).     The  latter  shows  cross-hatching. 

Fic.  6.  Micro-photograph  of  thin  section  of  porphyritic  perlite  showing  sanidin  crys- 
tals (S)  in  glassy  ground  mass.  Dark  wavy  bands  indicate  flow  in  the  mass 
before  cooling  (flow  structure). 

Fic.  7.  Thin  section  of  porphyritic  trachite  showing  sanidin  (S)  and  biotite  (B)  in  glassy 
ground  mass.  The  crystals  have  been  co-eroded  or  re-dissolved  by  the  magma 
as  is  shown  by  their  even  curved  boundaries. 

Fig.  8.  Micro-photograph  of  thin  section  of  tinguaite  porphyry  from  the  Odenwald  show- 
ing idiomorphic  crj'stals  of  nepheline  (N),  also  an  indistinct  zonal  structure 
in  the  same. 

Fiu.  9.  Micro-photograph  of  thin  section  of  olivine  norite,  from  Risor,  Norway,  showing 
long  lath-shaped  crystals  of  plagioclase  (PI),  augite  with  characteristic  itearly 
rectangular  cleavage  (A),  olivine  altered  on  the  margins  to  serpentine  (Ol), 
and  an  opaque  ore  (M). 

Fic.  10,  Micro-photograph  of  thin  section  of  diabase  between  crossed  nichols,  showing 
ophitic  structure.     It  contains  plagioclase  (PI),  augite  (A),  and  magnetite  (M). 

Flo,  II.  Micro-photograph  of  thin  section  of  Essexite  from  Gran,  Norway,  showing  hy- 
pidiomorphic  augite  crystals  (A),  and  opaque  grains  of  magnetite  (M)  in  a 
fine  ground  mass  of  plagioclase.  It  illustrates  hypidiomorphic-porphyritic 
texture. 

Fic.  II.  Porphyritic  basalt  (melaphyre)  with  phenocrysts  of  plagioclase  (PI)  in  a  dense 
micro-crystalline  ground  mass  consisting  of  augite,  magnetite  and  a  second 
generation  of  plag-'oclase  ciystals. 
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phelite,  having  the  composition  K«Na<AUSi>OM. 
Che;nically  leucite  resembles  orthoclase  feldspar. 
In  addition  to  being  chemically  like  orthoclase, 
leucite,  like  its  counterpart,  alters  to  kaolin. 
But  more  interesting  still  is  the  fact  that  on 
decomposition  it  has  been  known^  to  furnish 
orthoclase  or  orthoclase  and  muscovite.  _ 

Nephelite,  as  its  chemical  composition  indi- 
cates, is  analogous  to  the  plagioclase  feldspars. 
It  is  hexagonal  in  character.  The  decomposition 
of  nephelite,  like  that  of  the  plagioclases,  usu- 
'ally  results  in  the  formation  of  some  one  of  the 
zeolites,  or  more  rarely  it  forms  kaolin. 

GKOUF   IV. 

Mica.— Two  species  here  are  of  widespread 
occurrence ;  one  is  muscovite,  the  white,  silvery, 
potash  variety,  having  a  chemical  composition 
corresponding  to  HiKAU(Si04)s.  Chemically  it 
is  closely  allied  to  orthoclase,  and  frequently  re- 
sults as  an  alteration  product  of  that  mineral. 
Optically  it  is  distinctly  biaxial.  The  second  spe- 
cies, biotite,  is  dark-colored,  owing  to  compara- 
tively high  percentages  of  iron.  It  also  con- 
tains varying  amounts  of  magnesia,  and  might 
thus  be  properly  classed  with  the  following 
group  of  minerals.  It  is  very  nearlv-  uniaxial. 
It  hais  the  chemical  composition  (HK)i(MgFe)t 
,(AlFe).(SiO.),. 

GBOUP   V. 

The  Ferromagnesian  Minerals.— Th&  miner- 
als of  this  group  take  their  name  from  the  fact 
that  they  contain  iron  and  magnesia  as  two  of 
their  prominent  constituents.  In  addition  they 
may  contain  lime  and  alumina  in  considerable 
amounts,  also  some  alkali.  The  more  important 
members  of  the  group  are  included  under  the 
amphiboles  and  the  pyroxenes,  two  species  hav- 
ing numerous  varieties,^  whidi  pass  into  each 
other  by  isomorphous  mixture.  They  form  two 
parallel  series  which  are  both  chemically  and 
crystaliographically  analogous.  Their  relation- 
ship can  best  be  shown  by  the  following  table: 

Amphibole 

(a)  Orthorhombie 

Antbophyllite 

(b)  Monoclinic 
TremoUte 
Actinolite 


MgSiOt 

CaMg,(SiOj)4 

Ca{M«Fe).(SiO,), 
(  Ca(MgFe),(SiO,)» 
I  CaMg.AI,(SiO.), 

NaAl(SiO,)s,MgSiOs 

Na4Fc,AlFe(Si,Ti)i,0, 


Hornblende 

Glaucophane 

(c)  Triclinic 
.£nigmatite 
Pyroxene 

(a)  Orthorhombie 
Enstatite 
Hypersthene 

(b)  Monoclinic 
Diopside 

Augite 
Acmite 

(c)  Triclinic 
Rhodonite 

The  really  important  rock-forming  am- 
phiboles and  pyroxenes  are  to  be  found  among 
the  orthorhombie  and  monoclinic  varieties.  And 
it  is  necessary  to  distinguish  here  between  those 
which  are  aluminous  and  those  which  are  non- 
aluminous,  for  the  special  reason  that  the  former 
on  alteration  produce  chlorite,  while  the  latter 
produce  serpentine. 

One  other  important  rock-former  must  be 
iP«otioned  as  belonging  to  this  group — olivine. 


MgSiO. 
(Mg,Fe)SiO, 

MgCafSiOOi 
J  CaMK(SiO,), 
}  MgAl.SiO, 

NaFe(SiO,), 

MnSiOi 


SO  called  on  account  of  its  usual  olive-green 
color.  It  has  the  chemical  composition 
(Mg,Fe)iSiOi,  is  orthorhombie  in  crystalliza- 
tion,  and  readily  decomposes  to  serpentine. 

GROUP  VI. 

Ores. —  Minerals  of  this  group  have  iron  as 
their  principal  constituent,  and  frequently  con- 
stitute ores  of  that  substance.  Included  her« 
are: 

Magnetite  VtFtfii 


Pvri 
Hen 


ynte 
iematite 
Ilmentite 
Chromite 


FeCrOt 


Thus  far  the  mineral  species  enumerated  are 
mostly  found  as  the  essential  constituents  of  that 
class  of  rocks  hereafter  to  be  described  as  ig- 
neous. 

GROUP  vn. 

Accessory  Minerals. —  Those  minerals  which 
are  usually  of  subordinate  importance,  and 
which  are  therefore  more  in  the  nature  of  ac- 
cessory than  notable  rock-constituents,  are  in- 
cluded here: 


Cassiterite 

Rutile 

Titanite 

Apatite 

Monazite 

Corundum 

Spinel 

r.       .  j  Almandite 

Garnet  ^Grositjj, 

Staurohte 

Chiastolite 

Kyanite 

Fibrolite 

Cordierite 

Tourmaline 

Topaz 

Fluorite 

Zircon 

Allanite 

Zoisite 


SnOj 

TiOa 

QTiSiOs 

Ca.(CalO(PO.), 

(Ce.I-a.DDPOi 

AI3O3 

MrAIjO, 

Fc3.\l.(SiO.H 

Caj.M-CSiO,), 

Fe{A10).(A10H)(SiO.), 

AKAIOSiO, 

(AlOsSiOs 

AliSiOj 

(Mg.Fe)4AUSisO„ 

(Na<,Mg,Al2),(AlFc).(BOH).Si80B 

(AUOjSiOt 

CaF, 

ZrSiO. 

(CaFe):(AlCaFe)..\IOH(SiO,)j 

CasAlj(A10H)(SiO.)s 


Some  of  the  above  minerals  occasionally 
come  to  be  of  considerable  importance,  or  may 
even  constitute  the  bulk  of  the  rock-mass.  As 
a  rule,  however,  they  are  of  minor  considera- 
tion and  frequently  even  negligible. 

GKOUP  VIII. 

Secondary  Minerals. —  Minerals  of  this  class 
have  originated  as  the  result  of  the  decomposi- 
tion or  alteration  of  some  previously  existing 
primary  or  original  mineral.  The  most  note- 
worthy are: 


Kaolin 
Serpentine 
Talc 
Chlorite 

Epidote 


HiAT,Si,0, 

H.MgjSiiO, 

H,MK,(SiO,). 
,  H,(Mg,,Fe),AI,Si,0„ 

Ca,.M2(A10H)(SiO.), 
lCasFej(FeOH)(SiO.), 


Kaolin  results  from  the  decomposition  of 
orthoclase  and  other  feldspars  by  the  loss  of 
some  of  the  silica  and  alkalies,  and  by  the  addi- 
tion of  water  (hydration).  Serpentine  results 
from_  the  alteration  of  olivine  and  the  non- 
aluminous  hornblendes  and  pyroxenes  by  the 
loss  of  some  of  the  magnesia  and  by  an  addition 
of  water.  Talc  is  formed  by  the  hydration  and 
partial  decomposition  of  several  of  the  lime- 
magnesia  or  non-aluminous  ferromagnesian  min- 
erals, namely,  tremolite,  pyroxene  (chiefly  ensta- 
tite),  phlogopite   mica.     (Thlorite   results  most 
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frequently  from  the  alteration  of  the  aluminous 
hornblendes  and  pjrroxenes.  Epidote  also  re- 
sults from  the  alteration  of  the  aluminous  vari- 
eties of  hornblende  and  pyroxene,  especially 
those  having  some  lime  in  their  composition. 

CROUP  IX. 

Precipitations  from  Aqueous  Solutions. — 
The  following  minerals  occasionally  form  im- 
potheses  are  at  present  recognized  as  possible 
tion  from  solution  in  virater: 

Salt  NaQ 

Gypsum  Cabo«,2HaO 

Aragonite  or  Caldtc  Jr^*^».,  ^ 

Hydrous  Silica  SiOi,nHiO 
<GeyMrite  or  Silicious  Sinter) 

OrigiH  of  Rocks. —  Two  alternative  hy- 
potheses are  at  present  recognized  as  possible 
explanations  of  the  origin  of  the  earth:  (i)  the 
old  so-called  nebular  hypothesis,  propounded  by 
Kant  and  Swedenborg  and  later  elaborated  by 
Laplace  and  others;  (2)  the  newly  proposed 
accretion  theory  or  planetesimal  hypothesis  pro- 
pounded by  Professor  Thomas  C.  Chamberlin  of 
the  University  of  Chicago.  The  first  of  these 
supposes  that  the  earth  was  originally  in  a  gase- 
ous condition,  from  which,  under  its  own  grav- 
ity and  by  a  radiation  of  its  heat,  it  passed  into 
a  fluid  state  and  thence  to  a  solid  form.  The 
•original  crust"  of  the  earth  (lithosphere) 
formed  at  the  surface  as  the  result  of  a  cooling 
of  the  molten  materials  of  the  globe.  Further- 
more, the  earth  may  have  solidified  from  the 
<entre  outward  as  the  result  of  pressure.  Oth- 
ers suppose  that  the  original  crust  was  not  only 
added  to  from  below  by  the  crystallization  of 
molten  material,  but  also  increased  in  thickness 
from  above  by  chemical  precipitations  from  the 
intensely  heated  hydrosphere.  The  accretion 
theory,  on  the  other  hand,  supposes  that  the 
earth  as  a  whole  never  was  in  a  gaseous  or  even 
fluid  condition,  but  was  built  up  by  the  infalling 
of  cold,  solid,  discrete  particles  of  matter  called 
planetesimals ;  that  the  present  internal  heat 
is  the  result  of  pressure  due  to  gravity.  Adher- 
ents of  both  these  hypotheses  agree,  however, 
that  the  oldest  known  rocks,  the  original  or 
primitive  rocks  from  which  all  others  have  been 
derived,  are  of  igneous  origin,  that  is,  were  once 
in  a  molten  condition,  from  which  they  cooled  to 
the  solid  state,  and  in  so  doing  formed  more 
or  less  thoroughly  crystalline  aggregates  of  dif- 
ferent kinds  of  minerals. 

In  discussing  the  origin  and  descent  of  rocks 
we  must  therefore  start  with  the  more  common 
igneous  varieties,  and  show  how  they  have  fur- 
nished materials  for  the  others. 

Rock  Disintegration. —  Granite  is  one  of  the 
■most  abundant  and  widespread  of  igneous  rocks, 
and  is  a  most  important  species  among  the  nu- 
merous' other  primitive  rocks  of  the  lithosphere. 
The  changes  which  take  place  in  it  in  the  process 
of  its  decay  can  be  taken  as  illustrative  of  those 
which  take  place  in  the  disintegration  of  all 
other  primitive  rocks.  Granite  consists  of 
<|i>artz,  orthoclase  feldspar  (with  some  soda- 
orthoclase  microcline  or  plagioclase),  and  light 
or  dark  mica,  or  both,  or  perhaps  hornblende 
in  place  of  the  micas. 

On  decomposition  imder  the  influence  of  at- 
mospheric agencies,  it  falls  to  a  more,  or  less 
rusty,  claypy  mass  of  sandy  or  gravelly  material. 


the  sandy  or  gravelly  part  :on^sting  of  angular 
fragments  of  the  original  quarU  (which  is  prac- 
tically unaffected  by  atmospheric  agencies),  and 
fragments  of  still  undecomposed  feldspar.  The 
clayey  portion  of  the  alteration  products  results 
from  the  decomposition  of  the  feldspar  and  con- 
sists largely  of  kaolin,  which  in  a  pure  condi- 
tion is  a  white  powdery  or  plastic  material,  ac- 
cording to  whether  it  is  dry  or  wet  It  is  usu- 
ally stained  rusty  brown  by  iron  oxide,  which 
results  from  the  decomposition  of  any  ferro- 
magnesian  constituent  contained  in  the  rock,  or 
from  small  particles  of  some  one  of  the  ores 
which  are  quite  certain  to  have  been  present  in 
small  amounts.  Certain  constituents  of  the 
original  minerals  are  carried  off  in  solution:  the 
alkalies  and  a  part  of  the  silica  ^  the  feldspars ; 
also  a  portion  of  the  iron  of  the  ferromagnesian 
minerals,  together  with  some  of  the  magnesia 
and  much  of  the  lime  that  may  bave  been  pres- 
ent as  a  minor  constituent. 

This  mass  of  loose,  more  or  less  rusty,  in- 
coherent material  remaining  behind  is  termed 
residual  granite.  Rocks  of  whatever  nature  are 
in  like  manner  subject  to  decomposition  by  at- 
mospheric agencies,  and  their  residual  materials 
everywhere  cover  the  greater  portion  o!  the  sur- 
face of  the  underlying  rocks,  and  constitute 
what  is  termed  mantle-rode  or  detritus.  A  part 
of  this  mantle-rock  consists  not  of  residual  pia- 
terial  in  the  strict  sense,  but  is  made  up  of 
angular  fragments  of  various  sizes,  which  have 
been  broken  from  the  rock-masses  by  the  action 
of  frost.  At  the  foot  of  nearly  every  steep  cliff 
is  to  be  found  an  accumulatioti  of  angular  rock- 
fragments  called  talus,  rock-slide,  or  breccia. 

Removal  of  Rock-waste  cmd  Its  Deposition  i* 
the  Form  of  Sediments. —  Most  of  the  various 
materials  of  the  mantle-rock,  whether  residual 
or  fragmental,  find  their  way  sooner  or  later, 
chiefly  by  the  action  of  rain  or  frost,  to  die 
neighboring  streams,  and  are  borne  by  them  to 
the  rivers,  which  in  turn  transport  them,  after 
numerous  halting-periods,  to  the  sea  or  to 
smaller  bodies  of  salt  or  fresh  water.  In  this 
process  of  transportation  the  angular  rock-frag- 
ments are  reduced  by  attrition  to  rounded  peb- 
bles. The  angular  grains  of  quartz  also  become 
rounded  and  water-worn,  while  much  of  the 
material  becomes  reduced  to  an  impalpable  mud. 
These  more  or  less  finely  comminuted  and 
abraded  materials  are  distributed  along  the 
shores  of  lake  or  sea.  Gradually  the  finer,  more 
easily  suspended  and  transportable  materials  are 
carried  out  into  deep  water,  the  finest  and  most 
impalpable  muds  being  transported  farthest  from 
the  shore;  so  that,  broadly  speaking,  the  wash- 
ings from  the  land  surface  become  distributed 
over  sea  and  lake  bottom  in  order  of  fineness, 
beginning  with  the  coarsest  gravelly  materials 
at  the  shore-line,  and  growing  successively  finer 
toward  the  deep  water,  where  finally  only  the 
impalpable  silts  and  muds  are  deposited. 

StratiAcation. —  In  addition  to  this  more  or 
less  gradual  horizontal  change  from  coarse  to 
fine  materials  brought  about  by  the  transporting 
power  of  water,  there  is  always  to  be  observed  a 
much  more  sudden  and  abrupt  change  vertically, 
bv  which  materials  of  various  sorts  and  degrees 
of  fineness  are  ayanged  by  the  sorting  power  of 
the  same  medium  (water)  into  horizontal  beds 
of  varying  thickness,  which  are  separated  from 
each  other  by  sharply  defined  planes  of  demar- 
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cation  called  sedimentation  or  bedding^  planes. 
Beds  which  consist  of  the  same  material  min- 
eralogically  are  called  strata.  But  a  stratum  may 
be  made  up  of  thinner  beds,  owing  to  a  differ- 
ence in  the  fineness  of  the  material  which  com- 
poses it.  These  subdivisions  of  a  stratum  are 
called  layers,  and  layers  in  their  turn  may  be 
composed  of  extremely  thin  beds,  only  the  very 
small  fraction  of  an  inch  in  thickness,  called 
laminx.  Strata  vary  in  thickness^  from  a  few 
inches  to  several  feet.  All  materials  deposited 
in  water  are  called  sediments ;  and  all  sediments 
were  originally  deposited  in  nearly  horizontal 
position.  These  nearly  horizontal  strata  slope 
or  dip_  slightly  toward  deep  water,  and  this 
slig^t^  inclination  is  known  as  initial  dip.  All 
materials  deposited  in  water  are  stratified,  and 
this  is  the  chief  characteristic  of  all  rocks  so 
formed.  The  converse  statement  of  this  is  that 
all  stratified  rocks  are  of  aqueous  origin. :  Rocks  ° 
of  this  character  are  called  sedimentary. 

Consolidation  of  Sediments  into  Coherent 
Rock-masses. —  Sediments  have  accumulated  to 
a  very  great  thickness  during  geologic  time. 
Those  sediments  which  have  been  deeply  buried 
and  have  been  subjected  to  great  pressure  have 
been  made  to  cohere  either  as  a  direct  result  of 
this  pressure  or  by  a  cementing  together  of  the 
particles  b^  mineral  substances  in  solution; 
namely,  silica,  carbonate  of  lime,  carbonate  of 
iron  precipitated  as  the  oxide. 

The  Metamorphism  of  Sediments. —  Those 
most  ancient  of  all  sediments  which  were  de- 
rived from  the  disinteg^ration  of  the  original  or 
primal  rocks  of  the  lithosphere,  and  which  were 
first  deposited  in  the  primordisd  seas,  have  been 
so  deeply  buried  in  the  crust  of  the  earth  as  to 
have  been  affected  by  the  uprising  heat  of  the 
earth's  interior.  This  heat,  united  with  the  tre- 
mendous pressure  exerted  by  the  superincum- 
bent mass  of  sediments  and  the  dissolving  effect 
of  the  intensely  (super-)  heated  moisture  pres- 
ent, reduced  the  sediments  to  a  partly  fused, 
partly  dissolved,  m6re  or  less  pasty  condition 
(aqueo- igneous  fusion),  from  which  they  sub- 
sequently cooled,  thereby  changing  into  thor- 
oughly crystalline  masses,  consisting  of  distinct 
mineral  aggregates  more  or  less  resembling  the 
crystalline  rocks  of  the  igneous  type,  but  dif- 
ferent from  the  latter  chiefly  in  this,  that  the 
ori);inal  stratification  (bedding)  planes  are  still 
visible.  Such  rocks  are  utterly  changed  in 
everything  except  their  chemical  composition 
from  their  original  condition  and  appearance, 
and  are  said  to  be  metamorphosed.  As  a  class 
they  compose  the  metamorphic  rocks.  It  is  not 
alone  these  ancient  sediments  which  have  suf- 
fered transformation.  Sediments  of  every  ge- 
ologic age  have  been  found  in  some  quarter  of 
th  globe  in  the  metamorphosed  condition. 

General  Classification  of  Rocks.— M\  rocks 
can  be  classified  according  to  their  origin  as  fol- 
lows: (l)  igneous;  (2)  aqueous;  (3)  asolian; 
(4)  glacial;  and  (5)  metamorphic. 

Igneous  Rocks. —  (Definitions  depending 
upon  external  form  and  mode  of  occurrence.) 
Igneous  rocks  comprise  all  those  portions  of  the 
lithosphere  which  are  or  were  in  an  intensely 
heated  and  more  or  less  fluid  condition  and 
which  have  subsequently  solidified  by  cooling 
into  massive,  more  or  less  crystalline  bodies  of 
varying  sizes  and  shapes.     They  occur  as  in- 


trusions into  or  replacements  of  some  previoosly 
existing  rocks  of  the  lithosphere,  either  sedi- 
mentary, metamorphic,  or  igneous.  Where  a 
huge  mass  of  molten  material  slowly  melts  its 
way  from  some  deep-seated  portion  of  the  earth 
up  into  the  overlying  rocks  by  dissolving  thent 
and  incorporating  them  in  its  own  mass,  and 
subse<iuently  cools  there,  slowly,  without  ever 
reaching  the  surface,  forming  a  great  irregular 
body  of  coarsely  crystalline  matter  frequently 
scores  of  miles  in  extent,  we  have  what  is  termed 
a  bathylith.  In  its  molten  condition  it  would  be 
termed  a  magma  and  the  reservoir  in  which  it 
was  contained  would  be  called  a  magma  basin. 
The  period  of  its  existence  as  a  fluid  mass  is 
termed  the  intratelluric  (within-the-earth) 
period.  It  might  have  extending  from  it  (usu- 
ally upward)  irregular,  more  or  less  elongated, 
arm-like  processes  called  apophyses.  Should 
cracks  or  fissures  form,  they  would  be  instantly 
filled  by  the  inrush  of  fluid  substance,  which 
would  solidify  with  comparative  rapidity  to  form 
dikes.  In  stratified  rodcs  dikes  usually  ctit  at 
some  angle  across  the  strata.  Where  the  molten 
material  intrudes  itself  between  the  strata  paral- 
lel to  the  bedding  planes  in  broad  sheets,  it  is 
called  an  intrusion-sheet  or  sill.  Where  the 
overlying  strata  become  lifted  and  arched  up- 
ward into  a  huge  dome  without  breaking  above 
and  letting  the  fluid  rock  escape,  the  solidified 
lenticular  mass  constitutes  a  laccolith  or  lacco- 
lite.  Where  the  molten  rock  actually  escapes 
to  the  surface  by  means  of  a  fissure  or  other 
conduit,  and  flows  out  over  it  in  a  broad  sheet, 
it  is  termed  a  flow,  lava-flow,  or  intrusion-sheet. 
The  interval  of  time  elapsing  between  the  out- 
break of  the  magma  from  its  reservoir  and  its 
subsequent  cooling  to  the  solid  state  is  termed 
the  effusive  period.  If  the  conduit  is  rudely 
cylindrical  the  lava  accumulates  about  the  vent, 
forming  a  lava  or  volcanic  cone.  Subsequent 
erosion  may  entirely  remove  the  cone  and  ex- 
pose the  cold  lava  m  the  conduit,  to  which  the 
term  volcanic  neck  is  applied.  In  fact  it  is  only 
through  the  exposure  of  these  deep-seated 
masses  of  cooled  igneous  material  by  erosion 
that  we  are  enabled  to  study  them.  Over  the 
more  ancient  land  areas  many  miles  of  rock, 
vertically  measured,  have  been  removed,  laying 
bare  the  underlying  rocks  to  a  corresponding 
depth. 

The  Modem  Conception  of  Rock  Magmas. — 
The  popularly  accepted  idea  of  lava  is  that  it  is 
rock  which  has  been  fused  by  gn^eat  heat.  In 
fact  the  older  conception  of  scientific  men  was 
that  magmas  consisted  of  fused  rock-masses. 
Recent  opinion,  however,  based  on  the  revela- 
tions of  the  microscope  and  experiments  in  the 
synthesis  of  minerals  and  rocks,  tends  to  re- 
gard them  as  solutions  of  one  mineral  substance 
in  another  or  of  several  mineral  substances 
mutually  in  each  other.  One  of  the  chief  tea- 
sons  for  thinking  them  such  can  be  stated  as 
follows :  If  magmas  are  fusions  then  the  indi- 
vidual mineral  constituents  potentially  present 
in  them  should  crystallize  out  according  to  their 
fusibilities,  beginning  with  the  least  fusible,  but 
they  do  not.  On  the  other  hand,  as  the-magma 
slowly  cools,  the  first  individual  mineral  species 
makes  its  appearance  when  the  point  of  satura- 
tion for  that  particular  species  is  reached,  and 
the  others  follow  in  the  order  of  their  solubili- 
ties.    For  example,  in  granite   (which  consisu 
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of  quartz,  feldspar,  and  mica  or  hornblende, 
with  some  accessory  constituent,  such  as  apatite, 
or  zircon,  and,  it  may  be,  also  a  small  amount 
of  one  or  more  of  the  ores),  the  order  of  crys- 
tallization is:  (i)  the  ores  with  apatite  and 
zircon;  (2)  mica  or  hornblende;  (3)  feldspar; 
(4)  quartz.  Quartz  is  the  least  fusible,  and 
should  appear  first  under  the  fusion  theory.  As 
a  matter  of  fact  it  appears  last.  In  short,  all 
of  the  materials  appear  in  the  reverse  order  of 
what  we  would  expect  if  they  are  true  fusions. 
But  they  do  appear  in  the  order  of  their  solubili- 
ties. Pressure,  however,  exerts  an  important  in- 
fluence upon  the  solvency  of  a  substance,  and  as 
this  is  variable  the  order  of  appearance  is  not 
absolutely  fixed.  Moreover,  heat,  the  most  im- 
portant factor  involved,  is  very  variable,  and 
still  farther  modifies  the  problem. 

The  Splitting  or  Cleavage  of  Magmas  (.Spal- 
tung). —  When  a  mag^a  cools,  the  first  minerals 
to  appear  are  the  ores  (with  apatite,  titanite, 
zircon,  etc.)  ;  following  these,  the  basic  ferro- 
magnesian  constituents;  then  the  more  basic 
plagioclase  feldspars,  followed  or  overlapped  by 
the  orthoclase  varieties;  and  last  of  all,  quartz, 
if  more  than  enough  exists  for  the  formation  of 
the  silicates.  Obeying  the  principle  of  diffu- 
sion, the  first  minerals  to  form  —  the  more  basic 
ones  —  tend  to  accumulate  on  the  cooling  walls, 
that  is,  at  the  periphery  of  the  magma-basin; 
and  the  other  minerals  arrange  themselves 
rudely  in  concentric  zones,  each  zone  toward 
centre  being  successively  more  acid,  until  at  the 
centre  the  magma  becomes  comparatively  acid 
and  may,  after  solidification,  consist  largely  of 
such  minerals  as  orthoclase  and  quartz.  This 
arrangement  of  the  minerals  by  diffusion  before 
crystallization  results  in  the  rude  separation  of 
an  originally  uniform  magma  into  several  mag- 
mas of  different  chemical  compositions,  which, 
on  cooling,  furnish  rocks  of  different  mineralog- 
ical  compositions.  This  process  is  termed  the 
cleavage  of  magmas. 

Definitions  depending  upon  internal  charac- 
teristics will  next  be  considered. 

Texture.— The  fluid  magmas  of  igneous 
rocks  may  be  compared  to  molten  glass.  If  the 
cooling  period  be  long  the  individual  minerals 
form  comparatively  large  crystals.  If  it  be 
short  the  crystals  are  correspondingly  small.  If 
it  chills  so  suddenly  that  the  molecules  of  the 
different  mineral  compounds  do  not  have  time 
to  unite  to  form  crystals,  but  are  caught  just  as 
they  existed  originally  in  the  fluid  magma,  the 
result  is  a  volcanic  glass.  Rocks  in  which  the 
crystals  are  5  millimetres  or  more  in  diameter 
.may  be  called  coarse-grained;  rocks  in  which 
Ithe  crystals  range  in  size  from  I  to  S  millimetres, 
Imedium-grained ;  and  those  in  which  they  are  I 
millimetre  or  less  in  diameter,  fine-grained. 
Rocks  in  which  all  of  the  original  magma  has 
individualized  or  crystallized,  to  form  minerals 
of  some  sort,  and  in  which  there  is  no  unindi- 
vidualized  material  remaining  behind  in  the 
form  of  glass,  are  called  holocrystalline.  All 
rocks  in  which  the  crystals  are  large  enough  to 
be  seen  with  the  unaided  eye  are  termed  phane- 
rocrystalline,  or  phaneric.  Those  rocks  in  which 
the  crystals  are  too  small  to  be  distinguished 
megascopically  are  called  aphanitic._  Many 
aphanitic  rocks,  however,  under  the  microscope 
are  seen  to  be  holocrystalline  and  to  consist  of 
small  crystals  of  minerals  which  can  be  specifi- 


cally identified  with  the  aid  of  that  instrument 
For  these  rocks  the  term  microcrystalline  has 
been  proposed.  But  the  crystals,  though  recog- 
nizable, may  be  too  small  to  be  specifically  iden- 
tified even  with  the  microscope.  Such  rocks  are 
called  microcryptocrystalline.  Volcanic  glasses 
show  only  embryonic  crystals  (microlites,  trichi- 
tes,  crystallites)  imbedded  in  textureless  glass. 
Such  rocks  are  said  to  be  vitreous  or  glassy. 

If  during  the  entire  period  of  solidification 
the  conditions  of  cooling  remained  the  same  and 
the  entire  process  of  cooling  of  a  deep-seated 
magma  was  slowly  and  quietly  accomplished  in 
the  magma-basin,  unattended  by  any  effusive 
period,  the  rock  would  be  coarse  (to  fine), 
evenly-granular.  In  rocks  cooling  under  these 
circumstances  the  growing  crystals  have  usually 
interfered  with  each  other  in  such  a  way  as  to 
mutually  destroy  their  crystal  botmdaries,  form- 
ing irregular  interlocking  grains,  with  no  one 
diameter  much  greater  than  the  others.  In 
other  words,  the  grains  are  irregularly  rounded. 
A  texture  of  this  sort  is  characteristic  of  the 
granites,  and  is  called  the  granitic  or  granitoid 
texture.  The  term  allotrimorphic,  referring  to 
the  fact  that  the  crystals  do  not  possess  their 
own  boundaries,  is  applied  to  the  same  texture, 
and  a  still  newer  term,  xenomorphic,  has  re- 
cently been  proposed.  Where  the  majority  of  the 
crystals  do  retain  their  crystal  boundaries,  the 
resulting  texture  is  called  idiomonjhic  or  auto- 
morphic.  If  the  crystal  boundaries  are  only 
faintly  or  imperfectly  discernible,  the  structure  is 
said  to  be  hypidiomorphic. 

The  period  of  intratelluric  solidification  may 
be  interrupted  by  an  effusive  period;  in  which 
case  those  crystals  which  had  begun  to  form,  and 
may  have  reached  considerable  size,  during  the 
intratelluric  interval,  are  carried  by  the  erup- 
tion into  other  surroundings,  where  the  cooling 
process  may  be  much  accelerated.  A  second 
generation  of  smaller  crystals  would  then  form 
about  the  large  well-formed  ones,  imbedding 
them  in  a  fine-grained  or  possibly  aphanitic 
ground-mass,  producing  what  is  termed  por- 
phyritic  texture.  Two  or  more  generations  of 
crystals  may  thus  be  recognized.  _  The  well- 
defined  crystals  of  the  first  generation  are  usu- 
ally pronouncedly  idiomorphic,  and  are  called 
phenocrj'sts.  The  term  felsite  is  applied  to  the 
aphanitic  ground-mass  of  the  acid  rocks. 

The  crystals  of  some  one  mineral  species  in  a 
rock  may  have  one  diameter  much  larger  than 
the  others.  The  crystals  then  appear  distinctly 
lath-shaped  in  thin  section  under  the  micro- 
scope. This  form  of  crystallization  is  especially 
common  with  the  plagioclase  feldspars.  These 
laths  of  plagioclase  are  enclosed  by  crystals  of 
another  species.  This  texture  is  common,  and 
in  the  scheme  of  classification  of  igneous  rocks 
at  present  accepted  is  called  into  rather  promi- 
nent requisition.  It  is  known  as  the  ophitic  tex- 
ture. 

Flow-structure  is  exhibited  by  the  parallel 
arrangement  or  orientation  of  minerals  m  lines 
which  indicate  the  direction  in  which  the  fluid 
rock  had  been  moving  before  solidification  took 
place,  or  while  it  was  in  a  viscous  state. 

ClassificalioH  of  Igneous  Rocks. —  The  clas- 
sification of  igneous  rocks  as  at  present  widely 
accepted  is  based  upon  three  things":  (i)  chem- 
ical composition;  (2)  mineralogical  composi- 
tion ;  (3)  texture.    (The  proposed  'Quantitative 
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Classification  of  Igneous  Rocks,'  published 
jointly  by  Cross,  Iddings,  Pirsson,  and  Wash- 
ington, University  of  Chicago  Press,  1903,  is 
the  most  logical  and  satisfactory  attempt  at  a 
thoroughly  scientific  classification  of  the  igneous 
rocks  yet  proposed,  and  bids  fair  to  be  epoch 
making.) 

Chemical  Composition. —  The  chemical  com- 
position of  igneous  rocks  is  primarily  expressed 
m  terras  of  silica  percentage.  Rocks  which  con- 
tain frora  60  to  80  per  cent  of  silica  are  called 
acid.  Most  of  these  rocks  contain  free  quartz; 
those  which  range  from  40  to  60  per  cent  in 
silica  are  called  basic,  and  rarely  possess  free 
<iuartz  in  any  considerable  amount;  while  those 
which  fall  below  40  per  cent  are  termed  very 
hasic.  Generally  speaking,  as  the  silica  percent- 
age declines  the  percentage  of  the  bases  (lime, 
iron,  magnesia)  increases.  This  change  in  chem- 
ical composition  from  acid  to  very  basic  is  indi- 
<ated  by  change  in  color,  the  acid  rocks  being 
light  ashy  gray,  while  the  very  basic  are  dark. 

Mineralogical  Composition. —  Quartz  is  more 
or  less  abundant  in  rocks  of  the  acid  division, 
but  soon  disappears  in  passing  toward  the  basic 
end  of  the  series.  Orthoclase  is  the  dominant 
"feldspar  among  the  acid  rocks,  but  even  here  the 
plagioclases  are  more  or  less  common.  Among 
the  basic  rocks  the  plagioclases  prevail,  and  in 
a  general  way  change  from  the  albite  to  the 
anorthite  variety  as  the  more  basic  rocks  are 
approached,  but  fail  entirely  in  most  rocks  of  the 
very  basic  division. 

The  ferromagnesian  minerals  are  subordinate, 
almost  negligible,  in  the  very  acid  rocks.  They 
become  dominant  in  the  basic  and  constitute  the 
Tsulk  of  the  very  basic  rocks. 

The  ores,  chiefly  magnetite,  chromite,  and 
ilmenite,  are  found  more  or  less  sparsely  dis- 
seminated through  all  three  divisions,  but  they 
liecome  notable  constituents  among  the  basic 
and  very  basic  rocks,  and  may  even  segregate 
to  form  important  bodies  of  ore. 

Texture. —  As  already  explained,  magmas 
-which  solidify  deep  within  the  lithosphere  usually 
form  coarse  (to  fine)  evenly-granular  rock- 
masses,  having  the  granitoid  texture,  although 
th^  may  be  more  or  less  porphyritic  or  idiomor- 
phic  in  character.  These  deep-seated  rocks  are 
called  plutonic.  Where  eruption  takes  place 
those  rocks  which  solidify  somewhere  between 
the  magma-basin  and  the  surface  (as  intrusion- 
sheets,  dikes,  laccolites,  etc.)  are  called  intrusive, 
while  those  which  cool  subaerially  (or  it  may  be 
beneath  bodies  of  water)  are  called  effusive  or 
•extrusive.  While  neither  the  plutonic,  intrusive, 
nor  extrusive  members  are  limited  to  any  one 
kind  of  texture,  it  is  true  that  the  plutonic  rocks 
are  more  frequently  granitoid,  and  the  intrusive 
and  extrusive  members  even-fine-grained,  fel- 
sitic,  aphanitic,  or  porphyritic  in  texture,  while 
the  textureless  volcanic  glasses  are  nearly  al- 
ways extrusive. 

Rock-families:  I.  Acid  Division;  Granites. — 
The  g^ranites  are  plutonic  rocks  occurring  fre- 
■quently  as  huge  irregular  masses  which  have 
slowly  melted  their  way  up  from  some  deep- 
seated  region  into  the  more  ancient  and  then 
deeply-buried  portions  of  the  lithosphere;  or 
"they  may  occur  as  apophyses  or  dikes  given  off 
from  some  parent  mass.  Mineralogically  they 
consist  of  quartz,  dominant  feldspar  of  the  or- 
thoclase variety   (with  subordinate  amounts  of 


soda-orthoclase,  microcline,  or  oligoclase),  and 
muscovite  or  biotite  mica,  or  both.  Typical 
granite  has  muscovite.  Where  biotite  alone  is 
present  it  is  called  granitite.  Where  hornblende 
or  tourmaline  replaces  the  mica,  the  rock  is 
called  hornblende-  or  tourmaline-granite.  Where 
mica  fails  and  the  rock  consists  of  quartz  and 
orthoclase,  it  is  termed  aplite.  Where  feldspar 
fails  and  only  quartz  and  mica  remain,  the  rock 
is  called  greisen.  Aplite  and  greisen  are  the 
most  acid  forms  of  the  granites.  As  accessory 
constituents  might  be  mentioned,  zircon,  allan- 
ite,  cassiterite,  rutile,  titanite,  magnetite.  By  a 
gradual  decrease  of  quartz  the  granites  pass 
imperceptibly  into  the  syenites  (to  be  described 
later),  and  by  similar  changes  into  the  diorites. 

There  is  a  form  of  granite  called  pegmatite, 
which  is  found  in  veins  or  dikes.  It  is  very 
coarsely  granular.  The  crystals  of  feldspar 
sornetimes  measure  a  foot  or  more  in  diameter, 
while  the  quartz  and  muscovite  crystals  corre- 
spond in  size.  Pegmatite  is  the  source  of  nearly 
all  of  the  white  mica  of  commerce.  It  is  also 
remarkable  as  being  the  home  of  a  variety  of 
extremely  rare  minerals  —  compounds  of  thor- 
ium, lanthanum,  yttrium,  etc. —  among  which 
may  be  mentioned  uraninite  or  pitch-blende,  the 
present  source  of  radium.  Pegmatite  is  charac- 
terized by  the  interesting  parallel  intergrowth 
of  feldspar  and  quartz,  already  referred  to, 
called  graphic  granite.  Pegmatite  is  particu- 
larly noteworthy,  _  however,  as  having  been  de- 
posited from  an  intensely  heated  aqueous  solu- 
tion, perhaps  from  vapor  of  water  (mingled  with 
other  gases,  sudi  as  carbonic  acid,  hydrofluoric 
acid,  boracic  acid,  etc.),  which  was  under  such 
great  pressure  that  it  bordered  on  the  fluid  con- 
dition. The  minerals  of  pegmatite,  more  particu- 
larly the  quartz  crystals,  are  frequently  filled 
with  fluid  inclusions  of  water  or  carbonic  acid. 
A  great  variety  of  minerals  and  a  few  rocks  are 
considered  to  have  been  formed  in  this  manner, 
and  are  said  to  be  of  pneumatolytic  origin 
(Greek,  rutGimriu,  to  turn  into  air),  and  such 
processes  are  termed  pneumatolytic  processes. 
Furthermore,  since  these  processes  usually  suc- 
ceed some  great  volcanic  outbreak,  they  are 
termed  post-volcanic  processes. 
_  The  granites  as  a  family  have  a  range  in 
silica  which  varies  between  65  and  80  per  cent. 

Where  a  magma  of  the  chemical  composition 
of  granite  erupts,  it  may  form  dikes,  sheets,  or 
flows.  The  rocks  may  have  a  variety  of  colors, 
but  they  are  prevailingly  light  ashy  gray.  Where 
crystalline,  they  possess  the  same  mineral  con- 
stituents as  granite,  except  that  the  feldspar  is 
apt  to  be  the  glassy  varietjf  of  orthoclase  called 
sanidine.  The  piorphyritic  texture  prevails 
among  the  intrusive  and  extrusive  forms  alike. 

The  geologically  older  intrusives  of  this  fam- 
ily are  called  quartz  or  orthoclase  porphyry  ac- 
cording to  whether  the  phenocrysts  imbedded  in 
the  felsitic  ground-mass  are  quartz  or  ortho- 
clase. The  strictly  extrusive  forms  of  granite 
are  known  as  rhyolites  (from  the  Greek  word 
which  means  to  flow),  so  called  because  of  the 
flow-structure  which  is  commonly  developed  in 
them.  The  rhyolites  are  rarely  holocrystallinc," 
containing  nearly  always  more  or  less  glass,  and 
occasionally  consisting  wholly  of  it.  These  en- 
tirely glassy  forms  of  rhyolite  are  called  ob- 
sidian. Perlite  and  pitchstone  are  varieties  of 
obsidian.     Occasionally  the  rhyolites  are  frothy 
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in  character,  due  to  the  rapid  escape  of  steam 
resulting  from  the  relief  from  great  pressure. 
This  form  is  known  as  pumice.  Rhyolite  is  also 
called  liparite  because  extruded  abundantly 
from  the  volcanoes  of  the  Lipari  Islands. 

Syenite. —  The  hornblende  granites,  as  al- 
ready explained,  are  those  in  which  the  mica 
has  been  replaced  by  hornblende.  An  occur- 
rence of  such  a  rock  at  Syene  (now  Assuan)  on 
the  Nile,  was  called  syenite  from  its  locality. 
Of  late  the  term  has  been  restricted  to  quartz- 
less  rocks  consisting  primarily  of  orthoclase  and 
hornblende.  Rocks  of  the  syenite  family  usually 
carry  varying  amounts  of  plagioclase,  and  may 
contain  subordinate  quartz.  Apatite,  zircon, 
titanite,  and  magnetite  are  uniformly  present  as 
accessory  constituents.  In  texture  they  are 
granitoid  and,  by  an  increase  of  quartz,  grade 
over  completely  into  the  granites,  or  by  an  in- 
crease of  the  plagioclase  p»ss  over  mto  the 
diorites  (described  below).  Where  augite  re- 
places the  hornblende  the  rock  is  called  augite- 
syenite ;  where  mica  replaces  it,  minnette.  Neph- 
eline  and  orthoclase  constitute  nepheline-syenite. 

The  range  in  silica  percentage  for  the  typ- 
ical  syenites   b   between   55   and  65   per  cent. 

When  a  magma  having  the  chemical  composi- 
tion of  a  typical  syenite  erupts  it  forms  dikes, 
sheets,  and  flows,  closely  resembling  the  eruptive 
forms  of  granite,  but  without  quartz.  The  joosely 
applied  mining  term  porphyry  is  used  indiscrim- 
inately for  the  eruptive  members  of  both  the 
granite  and  syenite  families.  True  eruptive  syen- 
ite, however,  is  called  trachyte,  from  the  Greek 
word  which  .means  rough.  The  most  typical 
occurrences  are  light-colored,  ashy-gray  rocks, 
cither  aphanitic  or  porphyritic  in  texture,  with 
usually  some  glass  in  the  ground-mass.  When 
porphyritic  the  phenocrysts  are  of  the  glassy 
variety  of  orthoclase  called  sanidine.  In  fact, 
the  entire  feldspathic  constituent  is  chiefly  of 
this  variety. 

The  eruptive  form  of  nepheline-syenite  is 
called  phonolite  because  of  the  ringing  sound 
which  thin  plates  make  when  struck  with  a 
hammer,  and  certain  dike-rocks  of  the  min- 
eralogical  composition  of  nepheline-syenite  with 
pronounced  porphyritic  texture,  are  called  tin- 
guaite. 

Rock-Families:  II.  Basic  Division;  Diorites. 
^  These  diorites  are  plutonic  rocks  having  a  silica 
percentage  running  from  50  to  65  per  cent.  They 
are  of  medium  acidity,  and  the  magtnas  from 
which  they  are  formed  may  be  considered  as 
approaching  closely  the  hypothetical  parent 
magma  from  which,  by  the  process  of  cleav- 
age, the  other  rock-families,  acid,  basic, 
and  very  basic,  may  be  thought  of  as  having 
originated.  Mineralogically  they  consist  of  horn- 
blende and  plagioclase  feldspar.  Those  in  which 
mica  replaces  a  part  of  the  hornblende  are  called 
mica-diorites,  while  the  same  constituents  plus 
quartz  go  by  the  name  of  quartz-diorites,  gran- 
ite-diorites,  or  tonalites.  These  rocks  mark  the 
transition  to  the  granites.  _  Augite-diorites  are 
rocks  of  the  diorite  type,  in  which  hornblende 
is  replaced  in  part  by  augite.  They  grade  over 
into  the  gabbros. 

Certain  intrusive  Cdike)  rocks  of  the  min- 
eralogical  composition  of  the  diorites  are  called 
camptonites,  while  other  similar  intrusives  hav- 
ing both  biotite  and  augite  are  called  kersantite. 


Extrusive  rocks  having  the  chemical  and 
mineralogical  composition  of  the  diorites  are 
called  andesites.  'i'ypical  andesites  are  aphanitic, 
felsitic,  or  porphyritic  in  texture,  and  closely  re- 
semble the  trachytes,  the  main  distinction  being 
that  they  contain  plagioclase  (andcsinc  or  oligo- 
clase)  instead  of  orthoclase.  The  ferromagnesian 
constituent  is  hornblende,  but  may  be  cither  bio- 
tite or  augite.  The  rocks  are  named  because  of 
their  common  occurrence  in  the  Andes  Moun- 
tains. 

Acid  andesites  containing  free  quartz  are 
known  as  dacites,  a  narne  derived  from  the  old 
Roman  province  of  Dacia,  now  a  part  of  Hun- 
garj'. 

The  Cabbros. —  The  gabbros  are  coarse^  to 
fine-granular,  granitoid  rocks  of  plutonic  origin, 
having  a  silica  percentage  ranging  from  45  to 
55  per  cent.  As  originally  defined  they  consisted 
of  plagioclase  (labradorite)  plus  a  pyroxene, 
of  the  variety  known  as  diallage;  but  more  re- 
cently the  name  has  been  applied  to  a  great 
variety  of  rocks  consisting  of  a  plagioclase  (at 
least  as  basic  as  labradorite)  plus  any  kind  of 
pyroxene,  either  monoclinic  or  orthorhombic 
If  olivine  be  present  it  is  known  as  olivine 
gabbro. 

The  name  norite  is  applied  to  that  member 
of  the  gabbro  family  which  consists  of  plagio- 
clase and  enstatite.  If  oli>-ine  be  present  it  is 
called  olivine-norite.  The  ferromagnesian  con- 
stituent may  fail  and  the  rock  thus  consist  of 
labradorite  feldspar  alone,  in  which  case  it  is 
known  as  anorthosite  (from  the  French  word 
for  triclinic  feldspar). 

The  accessory  mineral  constituents  are  apa- 
tite, titanite,  ilmenite,  magnetite.  The  first  and 
last  mentioned  are  usually  abundant,  _  and  the 
latter  may  segregate  to  form  ore  deposits. 

Diabases. — These  may  properly  be  discussed 
in  connection  with  the  gabbros,  for  they  have 
the  same  mineralogical  composition,  and  while 
they  may  occur  as  true  plutonic  rocks  they  oc- 
cur commonly  in  the  form  of  dikes  or  sills,  and 
may  be  considered  as  the  intrusive  form  of  the 
gabbros.  Their  chief  distinguishing  feature  per- 
haps is  their  texture,  which,  under  the  micro- 
scope, if  not  in  jhe  hand-specimen,  is  seen  to  be 
ophitic.  This,  m  short,  is  the  essential  dis- 
tinction between  the  gabbros  and  the  dia- 
bases as  ordinarily  considered.  In  granu- 
larity they  range  from  coarse  to  aphanitib 
They  are  sometimes  strikingly  porphyritic,  with 
perfect  automorphic  phenocrysts  of  augite  im- 
bedded in  an  aphanitic,  ground-mass  of  augite 
and  plagioclase  (labradorite  or  anorthite).  Dol- 
erite  is  a  term  used  interchangeably  with  dia- 
base, but  refers  more  particularly  to  the  por- 
phyritic varieties.  The  basalts  or  traps  are  tiie 
dense  black  aphanitic  extrusive  forms  of  dia- 
base or  dolerite,  but  they  grade  over  into  the 
diabases  by  imperceptible  stages.  The  basalts 
constitute  great  surface  flows  of  unparajleled  ex- 
tent, covering  thousands  of  square  miles.  On 
cooling  they  frequently  break,  bv  shrinking,  into 
hexagonal  prisms,  which  have  their  long  diame- 
ters normal  to  the  cooling  surfaces.  This  is 
known  as  the  columnar  structure  of  basalt,  so 
famously  exhibited  at  the  Giant's  Causeway,  on 
the  northeast  coast  of  Ireland. 

Olivine  is  a  more  or  less  constant  mineral  in 
the  basalts,  which  have  been  divided  into  the 
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olivine-free  and  olivine-bcaring  varieties  More 
rarely  they  contain  nepheline  or  fcucite  in  con- 
siderable amounts,  and  are  then  called  tephrites. 
If  both  olivine  and  leucite  or  nephelme  are 
present  they  are  termed  basanites. 

Fery  Basic  Division:  Peridotites, PyroxeniUs, 
Homblendites,  and  Z>«ni<M.— Rocks  of  this  di- 
vision, as  already  explained,  include  those  from 
which  not  only  free  quartz  has  disappeared,  but 
also  the  feldspars,  at  least  as  notable  constitu- 
ents. They  consist  essentially  of  a  mixture  of 
ferromagnesian  constituents  plus  one  or  more  of 
the  ores.  Olivine  and  pyroxene  (usually  augite) 
together  constitute  peridotite  (from  the  French 
word  for  olivine).  If  hornblende  be  substituted 
for  augite  the  rock  is  known  as  bornblende- 
peridotite.  If  the  rock  consists  essentially  of 
pyroxene  it  is  called  pyroxenite;  or  of  horn- 
blende alone,  hornblendite,  or  of  olivine  alone, 
dunite.  _  They  have  as  accessory  constituents 
magnetite,  cbromite,  ilmenite,  and  apatite.  Chro- 
jnite  rarely  occurs  in  such  abundance  in  the 
peridotites  as  to  be  of  economic  value. 

A  certain  rare  basaltic  rock  of  the  min- 
eralogical  composition  of  peridotite,  consisting  of 
augite  and  olivine  in  a  glassy  ground-mass,  oc- 
curs at  Limburg  in  Kaiserstuhl,  Baden.  It  is 
called  limburgite.  Dense  porphyritic  rocks  con- 
sisting of  augite  and  magnetite  in  a  glassy 
ground-mass  represent  the  effusive  member  of 
the  pyroxenites,  and  are  called  augitites. 

Rocks  of  Aqueous  Origin. —  Rocks  deposited 
in  water  are  called  sedimentary,  and  are  always 
stratified.^  Inthis^espect  they  are  distinguished 
from  typical  igneous  rocks,  which  are  tmstrati- 
fied  and  massive.  Sedimentary  rocks  can  be 
classified  as  follows:  (i)  mechanical  sediments 
of  terrigenous  origin;  (2)  mechanical  sediments 
of  organic  origin;   (3)  chemical  precipitates. 

_  Mechanical  Sediments  of  Terrigenous  Ori- 
gin.—  Included  here  are  all  those  substances 
which  have  been  washed  from  land  surfaces  and 
deposited  in  the  seas  or  other_  bodies  of  water, 
as  above  explained.  The  principal  varieties  are : 
(i)  Conglomerates,  otherwise  known  as  pud- 
ding-stones. These  are  solidified  gravels,  in 
which  coherence  is  due  to  some  cementing  prin- 
ciple (lime,  iron,  or  silica)  to  pressure,  or  to 
both.  Where  the  fragments  of  rock  are  angu- 
lar, as  though  freshly  broken,  the  rock  is  called 
breccia.  Breccias  are  not  all  of  water  origin. 
They  are  occasionally  terrestrial.  In  either  case 
they  have  not  been  transported  far  from  the 
parent  ledge,  as  their  sharp  comers  indicate. 
(2)  Sandstones,  consolidated  sand-beds.  Where 
the  cement  is  calcareous  they  form  calcareous 
sandstones.  They  are  also  called  silicious  or 
ferrugenous,  according  to  the  character  of  the 
cement.  Argillaceous  sandstones  contain  an  ad- 
mixture of  clay.  Coarse  sandstones  containing 
grains  of  undecomposed  feldspar  are  called 
arkose.  (3)  Shales,  solidified  clays  or  muds. 
They  may  contain  some  sand,  and  are  then  said 
to  be  arenaceous;  or  they  may  contain  lime  in 
the  form  of  shell-fragments  or  impalpable  limy 
material,  and  are  then  called  marls.  Marls  are 
thus  in  part  of  organic  ori?:in. 

Mechanical  sediments  of  the  character  above 
described  accumulate  alike  in  seas  and  lakes. 
Those  deposits  made  in  the  sea  are  called  ma- 
rine ;  those  made  in  lakes,  lacustrine. 

Mechanical  Sediments  of  Organic  Origin. — 
These  may  be  the  result  of  the  accumulation  of 


either  animal  or  plant  remains.  The  accumula- 
tion of  hard  parts  of  animals,  such  as  the  shells 
of  moUusks  and  other  moUusk-like  forms,  the 
framework  of  coral  polyps  and  echinoderms,  and 
the  microscopic  skeletons  of  some  of  the  pro- 
tozoans, form  the  bulk  of  limestone  and  other 
chemically  similar  deposits.  Coquina,  the  Flor- 
ida limestone,  is  composed  of  a  mass  of  moUusk- 
shells;  crinoidal  limestones  of  the  fragmentary 
skeletons  of  those  marine  forms_  so  abundant 
during  Palaeozoic  time.  Coral  limestones  are 
formed  by  the  building  up  of  coral  reefs  and 
by  the  accumulation  of  fragmentary  coral  ma- 
terials and  finely  divided  coral  muds,  which  may 
be  distributed  widely  over  the  floor  of  the  ocean 
by  currents,  forming  compact  calcareous  rocks. 
Calcareous  accumulatioias  of  this  particular  sort 
are  considered  to  have  been  changed  to  dolo- 
mites by  the  action  of  the  salts  of  magnesium  in 
the  sea-water,  on  carbonate  of  lime,  replacing 
part  of  the  calcium  by  magnesium  and  forming 
(Ca,Mg)CO.  out  of  C:aCO..  This  imperfectly 
understood  process,  by  which  limestones  are 
changed  to  dolomites,  is  call  dolomitization. 
Dolomites  and  limestones  grade  into  each  other 
and  together  are  among  the  most  common  and 
important  rocks  of  the  lithosphere. 

Chalk  is  an  accumulation  of  minute  calcare- 
ous shells  secreted  by  the  lowest  forms  of  animal 
life,  the  protozoans,  certain  forms  of  which 
abound  in  the  surface  waters  of  the  oceans. 
When  they  die  their  shells  rain  down  through 
the  water  and  accumulate  on  the  floor  of  the 
high  seas,  forming  oozes.  The  chalks  are  con- 
sidered to  have  originated  in  a  similar  manner 
during  past  geologic  time. 

Chief  among  the  accumulations  of  plant  re- 
mains is  peat,  an  accumulation  of  vegetable  ma- 
terials in  swamps  or  moist  places.  It  is  a  dark 
brown  or  blackish  residuum  left  by  the  partial 
decomposition  of  mosses  and  other  vegetable 
accumulations,  not  always  made  strictly  in  the 
water,  but  always  in  moist  places,  and  usually  in 
the  waters  of  swamps.  Similar  vegetable  accu- 
mulations on  a  most  extensive  scale  have  been 
formed  during  past  geologic  time,  and  now  con- 
stitute beds  of  lignite  and  bituminous  and  an- 
thracite coal.  Diatomaceous  or  infusorial  earth 
is  _  a  silt-like  deposit  consisting  mostly  of  the 
microscopic  silicious  shells  of  that  low  order 
cf  plants  called  the  Diatomacete. 

Chemical  Precipitates. —  Briefly  enumerated, 
these  are  salt  and  gypsum,  found  in  alternat- 
ing beds,  and  considered  to  have  formed  by  the 
evaporation  of  salt  lakes,  or  by  the  isolation  and 
evaporation  of  bodies  of  sea-water.  Calcareous 
sinter  or  tufa  consists  of  carbonate  of  lime,  which 
has  been  brought  up  in  solution  in  the  waters  of 
hot  springs  and  deposited  as  porous  or  cellular 
material  about  their  vents.  It  is  also  deposited 
from  solution  in  the  waters  of  rivers  and  lakes, 
and  occasionally  forms  deposits  of  considerable 
extent.  Travertine  is  a  more  compact  form  of 
the  same  material,  as  is  also  Mexican  onyx. 

JEolian  Rocks. —  In  regions  unprotected  by 
vegetation,  as  along  sea-beaches,  the  shores  of 
lakes,  or  in  the  reirion  of  deserts.the  finer  sands 
are  picked  up  by  winds  and  drifted  like  snow 
into  oval  or  rounded  hillocks  called  dunes.  Often 
these  drifting  sands  are  a  menace  to  agriculture, 
since  they  gradually  encroach  upon  and  bury 
under  them,  the  arable  land.  Sands  thus  de- 
posited by  winds  are  only  rudely  stratified.    In 
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the  same  manner  fine  impalpable  dust  is  trans- 
ported long  distances,  and  gradually  accumu- 
lates to  form  loess.  The  loess  deposits  of  China 
are  locally  over  i.ooo  feet  thick.  Similar  accu- 
mulations occur  in  the  United  States,  Europe, 
and  in  Argentina.  The  Mississippi  Valley  loesses 
are  believed  to  have  been  laid  down  in  water 
under  unusual  conditions.  True  loesses  are  un- 
stratified,  and  have  a  characteristic  vertical 
cleavage. 

Glacial  Deposits. —  The  great  continental  gla- 
ciers that,  geologically  speaking,  existed  only 
yesterday  over  a  large  portion  of  the  continents 
of  the  northern  hemisphere,  left  behind  them  vast 
amounts  of  characteristic  material,  which  was 
in  part  deposited  by  the  glaciers  directly  and  in 
part  by  the  waters  resulting  from  the  melting  of 
the  ice.  These  latter  deposits  are  therefore 
partly  of  aqueous  origin,  and  are  called  fluvio- 
glacial.  Glacial  drift  is  the  general  term  applied 
to  all  the  materials  resulting  from  glacial  ac- 
tion direct  or  indirect.  Glacial  till  is  the  dense 
bluish  clay,  with  numerous  imbedded  boulders, 
characteristically  striated,  formed  underneath 
the  glaciers  (sub-glacial  material).  This  till- 
sheet  (or  ground-moraine)  is  found  over  a 
large  portion  of  the  area  covered  originally  by 
the  glaciers,  and  varies  in  thickness  from  zero  to 
hundreds  of  feet.  Other  siib-glacial  accumula- 
tions are  called  drumlins,  till-billows,  till-tumuli, 
crag-and-tail,  etc.  Materials  dumped  down  at 
the  margins  of  the  glaciers  in  confused  heaps  are 
termed  moraines  (terminal,  lateral,  or  medial). 
Streams  flowing  within  or  underneath  the 
glaciers  deposited  along  their  courses  material 
(sand,  gravel,  clay),  which  remained  behind 
after  the  melting  of  the  glaciers  in  elongated 
ridges  called  eskers  or  osars.  Where  these 
streams  issued  at  the  margin  of  the  ice-sheets 
they  left  irregular  mounds  called  kames.  Streams 
flowing  on  the  surface  of  the  ice  would  like- 
wise accumulate  materials  of  the  same  sort, 
-which  would  remain  after  the  melting  of  the  ice 
as  long  serpentine  ridges  known  as  super-glacial 
kames  or  eskers.  These  floods  of  water  escap- 
ing from  the  glaciers  carried  the  gravels,  sands, 
and  silts  far  beyond  the  margins  of  the  glaciers, 
and  deposited  them  as  deltas,  fans,  overwash 
aprons,  and  valley  trains. 

Metamorphic  Rocks. —  The  processes  of  met- 
amorphism  have  already  been  described  as  the 
result  of  the  action  of  heat,  pressure,  and  mois- 
ture upon  deeply  buried  sediments.  There  are 
two  kinds  of  metamorphism :  contact,  and 
regional.  Contact  metamorphism  is  produced 
by  the  heat  of  intruded  masses  of  igneous 
material  upon  the  surrounding  rocks.  The  con- 
tact zone  or  area  about  the  intrusion  affected 
hy  its  heat  is  usually  narrow,  but  it  may  extend 
for  rods  or  even  miles  from  the  intruded  mass. 
The  changes  resulting  from  contact  metamor- 
phism are  not  so  important  in  the  production  of 
altered  rock-masses  as  they  are  in  the  formation 
•of  new  minerals,  so  that  they  are  of  more  es- 
pecial importance  to  the  mineralogist. 

Regional  metamorphism,  on  the  other  hand, 
as  the  name  implies,  has  been  exerted  over  wide 
areas,  and  has  produced  the  most  profound  and 
far-reaching  effects.  By  it  the  rocks  over  many 
thousands  of  square  miles  have  been  completely 
altered  from  their  original  condition.  Sedi- 
ments consisting  originally  of  loose   materials 


have  been  reduced  to  a  fluid,  semi-fluid,  or  pasty 
condition  by  the  combined  action  of  heat,  which 
has  penetrated  into  them  from  the  interior  of 
the  earth,  moisture,  which  everywhere  saturates 
the  lithosphere  to  great  depths,  and  pressure, 
which  at  the  depth  of  only  a  few  thousand  feet  is 
well-nigh  inconceivable.  The  fluidity  of  rocks 
thus  produced  is  more  or  less  akin  to  the  fluid- 
ity of  true  igneous  magmas,  but  with  an  essen- 
tial difference.  In  the  case  of  metamorphism  the 
fluidity  is  due  to  solution  of  the  mineral  sub- 
stances in  water  (superheated  perhaps)  ;  while 
in  the  case  of  magmas  it  is  due  to  the  solution 
of  one  mineral  substance  in  another,  water  be- 
ing present  as  an  accessory  constituent.  To  this, 
heat  and  pressure  must  be  added,  also  the  pres- 
sure, with  consequent  heat,  which  comes  from 
the  lateral  or  tangential  thrusting-in  of  the  crust 
of  the  earth  upon  itself,  due  to  the  slow  shrink- 
ing of  the  earth  under  gravity.  As  a  result  of 
this  pressure  the  older  deeper-seated  rocks  (.as 
well  as  some  of  the  more  recent  ones)  have  been 
intensely  folded,  plicated,  and  sheared,  which 
folding  and  shearing  alone  would  be  sufficient 
to  alter  them  completely.  Metainorphic  rocks 
have  other  structures  developed  in  them,  such 
as  crushing;  jointing  (series  of  more  or  less 
parallel  cracks  intersecting  each  other  at  nearly 
right  angles  and  breaking  the  rock-masses  into 
blocks  with  rudely  parallel  sides)  ;  faults  (pro- 
duced by,  the  slipping  of  the  walls  of  rock  on 
either  side  of  a  fissure  over  each  other)  ;  slaty 
cleavage  (produced  by  great  pressure  exerted  at 
right  angles  to  the  cleavage  surfaces)  ;  fissility 
(the  visible  separation  of  rocks  into  thin  laminae, 
also  due  to  pressure,  and  attended  by  slight 
movement  of  the  laminae  on  each  other)  ;  schis- 
tosity  or  foliation  (the  property  of  splitting  into 
plates  with  rough  undulating  surfaces,  due  to  the 
parallel  orientation  of  the  mineral  crystals). 
This  may  be  cleavage,  fissility,  or  both. 

These  structures  are  not  confined  to  the 
metamorphic  rocks,  but  are  common  to  the 
sedimentaiy  and  igneous.  They  are  more  fre- 
quent, however,  in  the  older  rocks.  The  same 
processes  of  metamorphism,  so  potent  in  the 
transformation  of  true  sediments,  are  just  as 
efficacious  in  producing  changes  in  the  igneous 
rocks  themselves,  by  virtue  of  which  processes 
the  igneous  rocks  frequently  become  so  pro- 
foundly altered  as  to  b?  utterly  unrecogniz- 
able. 

The  metamorphic  rocks  as  a  class  are  holo- 
crystalline,  and  in  this  respect  resemble  the 
igneous  rocks  of  plutonic  oripn.  Their  chief 
varieties  will  now  be  considered. 

Gneisses. —  Disintegrated  or  residual  granite 
consists  of  disaggregated  particles  of  quartz 
and  more  or  less  thoroughly  kaolinized  feldspar, 
with  considerable  true  clayey  residue  resulting 
from  the  complete  decomposition  of  some  of  the 
feldspar,  all  somewhat  tinged  by  the  oxide  of 
iron.  It  is  easy  to  see  how  a  similar  assemblage 
of  materials  could  be  brought  together  upon  a 
sea-beach.  By  a  subsidence  of  the  area  and  a 
continued  deposition  of  other  sedimentary  ma- 
terials above  them,  that  first  assemblage  of 
sand  and  clay  might  become  so  deeply  buried  as 
to  come  within  the  sphere  of  metamorphic  actioa 
If  reduced  to  a  more  or  less  fluid  condition  by 
heat,  pressure,  and  moisture,  and  subsequently 
allowed  again  to  solidify,  it  would  crystallize  out 
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as  quartz,  feldspar,  and  mica.  In  being  so  al- 
tered it  would  not  necessarily  have  its  original 
bedding-planes  obliterated,  and  the  rock  would 
have  the  mineralogical  composition  of  granite, 
but  obviously  would  be  of  sedimentary  origin. 
A  metamorphic  rock  of  such  a  character  would 
be  called  gneiss.  In  the  same  manner  a  variety 
of  mixtures  might  be  altered  with  the  same  re- 
sult. Conglomerates  are  known  thus  to  pass  by 
imperceptible  gradations  over  into  gneisses.  An 
arkose  might  alter  to  gneiss.  If  the  material 
originally  contained  much  iron,  then  hornblende, 
or  some  other  ferromagnesian  mineral,  such  as 
biotite  or  augite,  would  result,  and  the  rock 
would  accordingly  be  called  hornblende-,  biotite- 
or  augite-gneiss.  Garnets  might  result  from  the 
metamorphism,  and  the  gneiss  would  then  be 
called  gametiferous.  Fibrolite  or  cordierite 
might  form,  and  the  rock  would  be  named  ac- 
cordingly. 

Igneous  rocks  such  as  granites,  syenites,  or 
gabbros,  by  processes  of  metamorphism,  may  be 
altered  into  gneissic  rocks.  The  chief  meta- 
morphic factor  in  the  changing  of  igneous  rocks 
to  gneisses  is,  however,  intense  pressure,  as  a  re- 
sult of  which  even  these  most  resistent  of  all 
rock-masses  are  made  to  flow  like  some  viscous 
substance.  This  flowing,  which  is  accompanied 
by  more  or  less  shearing,  results  in  producing 
schistosity  or  foliation,  which  is  accompanied 
by  a  distmct  banding  exactly  simulating  original 
bedding,  so  that  the  rocks  lose  their  original 
massive  form  and  come  to  resemble  altered  sedi- 
ments. A  granite  in  which  this  secondary  band- 
ing or  foliation  had  been  produced  would  be 
called  a  granite-gneiss;  a  gabbro  similarly  al- 
tered would  be  termed  a  gpbbro-gneiss,  etc.  In 
general  we  can  say  that  a  gneiss  is  any  holo- 
crystalline,  foliated,  metamorphic  rock,  of  either 
sedimentary  or  igneous  origin,  which  has  the 
mineralogical  composition  of  some  one  of  the 
Plutonic  Igneous  rocks.  It  is  frequently  impos- 
sible to  determine  whether  certain  rocks  are 
true  sediments  or  altered  igneous  rocks. 

Schists. —  The  term  schist  is  applied  to  any 
holocrystalline  metamorphic  rock  which,  on  ac- 
count of  the  parallel  arrangement  of  its  crystal 
particles,  tends  to  split  more  or  less  perfectly  in 
parallel  planes  (schistosity  or  foliation).  Clay 
upon  metamorphosis  yields  mica.  If  little  iron 
be  present  it  furnishes  muscovite  (or  sericite, 
its  hydrated  form),  but  if  much  iron  be  present 
it  produces  biotite.  From  this  it  follows  that 
clay-beds  on  metamorphosis  furnish  mica  of 
some  sort  or  other,  and  as  the  rocks  are  always 
distinctly  foliated,  owing  to  the  invariable  par- 
allel orientation  of  the  mica-scales,  they  are 
called  muscovite  (or  sericite)  or  biotite  schists. 
Some  quartz  and  feldspar  may  be  present,  but  if 
Subordinate  they  are  still  reckoned  among  the 
schists.  Rocks  of  this  character  mark  the  transi- 
tion of  the  schists  into  the  gneisses.  Staurolite, 
chiastolite,  kyanite,  stillimanite,  albite,  and  garnet 
are  of  frequent  occurrence  among  the  mica- 
schists  particularly,  and  in  such  cases  the 
schists  are  designated  staurolite  or  albite  mica- 
schist,  etc.  Mica-schists  range  in  granularity 
from  coarse-  to  micro-crystalline,  the  micro- 
crystalline  varieties  being  called  slates ;  the  finely 
crystalline  intermediate  forms,  phyllites. 

Quartz-schists  are  essentially  quartz-rocks, 
which  contained  originally   some   disseminated 


clay  that  altered  to  mica,  as  a  result  of  the  pres- 
ence of  which  the  rock  has  a  schistosity.  Many 
basic  igneous  rocks  of  the  diabase  order  on 
metamorphosis  change  to  hornblende- rocks. 
Where  the  are  foliated  they  are  called  horn- 
blende-schists. If  more  or  less  massive  they  are 
termed  amphibolites.  The  diabases  are  very  apt, 
however,  to  alter  to  chlorite  schists,  especially  if 
the  original  augite  was  of  the  aluminous  variety, 
and  they  may  alter  to  biotite  schists. 

Other  Metamorphic  yarieties. —  Pure  quartz- 
sand  metamorphoses  to  a  holocrystalline  rock 
called  quartzite.  Limestone  metamorphoses  to 
a  more  or  less  coarsely  crystalline  rock  con- 
sisting of  grains  of  calcite.  I  f  fine,  even-granular, 
it  is  known  as  marble.  If  coarse-granular,  it  is 
called  crystalline  limestone  or  simply  limestone. 
But  the  term  marble  is  used  to  embrace  all 
crystalline  calcite  rocks  that  are  susceptible  of  a 
polish.  Serpentine  results  from  the  metamor- 
phosis of  basic  igneous  rocks  consisting  largely 
of  the  non-aluminous  varieties  of  hornblende  or 
pyroxene  and  olivine.  The  peridotites  are  es- 
pecially susceptible  to  this  change.  Anthracite 
coal  results  from  the  metamorphosis  of  bitu- 
minous coal,  which  in  turn  is  derived  from  peat 
or  lignite.  In  certain  extreme  cases  of  metamor- 
phism anthracite  becomes  altered  to  a  graphitic 
material.  Frederick  B.  Peck,  Ph.D., 

Professor  of  Geology  and  Mineralogy  in  Lafay- 
ette College,  Easton,  Pa. 

Rockstro,  William  Smith,  English  musical 
composer:  b.  North  Cheam,  Surrey,  5  Jan.  1823; 
d.  London  2  July  1895.  His  first  composition 
was  a  song  <Soon  shall  chilling  fear  assail  thee.' 
In  1844  he  studied  under  Sterndale  Bennett  and 
by  his  advice  spent  a  year  at  the  Leipsic  Con- 
servatorium.  He  was  also  one  of  seven  specially 
selected  pupils  of  Mendelssohn,  and  laid  the 
foundation  of  his  great  theoretical  knowledge 
under  Hauptman.  He  edited  a  series  of  operas 
in  vocal  score,  as  'The  Standard  Lyric  Drama.' 
Rockstro  ultimately  concentrated  his  attention 
on  musical  archaeology,  and  his  deep  and  prac- 
tical knowledge  of  the  ancient  methods  was 
fully_  shown  in  the  'Dictionary  of  Music  and 
Musicians,'  to  which  he  contributed  many  arti- 
cles. He  also  published  a  valuable  'General 
History  of  Music' 

Rockville,  rSk'vil,  Conn,  city  in  Tolland 
County;  on  the  Hockanum  River,  and  on  the 
New  York,  N.  H.  &  H.  railroad;  about 
16  miles  east-northeast  of  Hartford,  Electric 
lines  extend  to  Hartford,  Ellington,  and  other 
nearby  places.  Nearby  is  Shenipsit  Lake,  of 
which  Hockanum  River  is  the  outlet.  The  river 
has  here  a  series  of  falls,  making  in  all  a  de- 
scent of  280  feet,  and  furnishing  Rockville 
with  extensive  water-power.  The  city  was  set- 
tled in  1716  by  a  colony  from  East  Windsor, 
and  was  a  part  of  the  town  of  Vernon  until 
1889  when  it  was  chartered  as  a  city.  There  are 
about  20  manufacturing  establishments  of  im- 
portance, chief  of  which  are  envelope  factories, 
silk  and  woolen  mills,  gingham  and  satinet  fac- 
tories. The  principal  public  buildings  are  the 
schools,  churches,  and  the  library.  The  latter 
cost  over  $100,000.  There  are  eight  churches,  a 
high  school,  public  and  parish  schools,  two  pri- 
vate schools,  and  a  public  library.  The  gov- 
ernment is  administered  by  a  board  of  alder- 
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men,  four  members,  and  a  council  of  eight 
members.    Pop.  (1910)  7.977- 

Rock'well,  Alphonso  David,  American 
physician:  b.  New  Canaan,  Conn.,  18  May  1&40. 
He  was  graduated  at  Kenyon  College,  and  the 
College  of  Physicians  and  Surgeons  in  New 
York.  He  is  a  specialist  in  electro-therapeutics 
and  neurology,  having  held  a  professorship  in 
the  former  subject  in  the  Post-Graduate  School 
of  Medicine  and  also  in  the  New  York  State 
Women's  Hospital.  He  was  one  of  the  three 
commissioners  appointed  to  give  advice  on  the 
establishment  of  the  new  method  of  execution 
by  electricity  adopted  by  the  State  of  New  York. 
He  is  the  author  of  •Relation  of  Electricity  to 
Medicine  and  Surgery*;  'Nervous  Exhaustion* 
(1901)  ;  and,  with  G.  M.  Beard,  'Treatise  on  the 
Medical  and  Surgical  Uses  of  Electricity.* 

Rock'wood,  Tenn.,  town  in  Roane  County; 
on  the  Cincinnati,  N.  O.  &  T.,  the  Rock- 
wood  &  T.  R.,  and  the  Tennessee  Central  R.R.'s ; 
about  40  miles  west- south  west  of  Knoxville,_  and 
88  miles  north  by  east  of  Chattanooga.  It  is  in 
a  coal  region  in  which  there  are  extensive  de- 
posits of  iron  ore.  The  chief  industrial  estab- 
lishments are  blast  furnaces,  foundries,  machine 
shops,  and  coal  yards.  The  trade  is  chiefly  in 
coal  and  in  iron  products.  Pop.  (1890)  2,305; 
(1900)  2,899;  (1910)  3.000- 

Rocky  Gap,  Engagement  at  On  s  Aug. 
1863  Gen.  W.  W.  Averell,  with  a  brigade  of 
cavalry  and  mounted  infantry  and  a  6-gun  bat- 
tery, left  Winchester,  Va.,  for  a  raid  into  West 
Virginia,  which  was  to  be  continued  to  Lewis- 
burg  and  the  Virginia  &  Tennessee  railroad.  He 
moved  by  way  of  Wardensville  to  Moorefield, 
and  to  the  upper  valley  of  the  south  branch  of  the 
Potomac,  and  then  to  Huntersville,  driving  back 
Col.  W.  L.  Jackson's  cavalry.  As  he  approached 
White  Sulphur  Springs,  on  the  morning  of  the 
26tli,  he  encountered  Col.  Geo.  S.  Patton,  who, 
with  four  small  organizations  of  infantry,  two 
battalions  of  cavalry,  and  a  battery,  in  all  about 
1,900  men  and  four  guns,  had  been  ordered  to 
intercept  him,  and  had  taken  position  at  Rocky 
Gap,  the  junction  of  the  Huntersville  road  with 
the  Lfewisburg  and  Kanawha  turnpike.  Patton 
was  strongly  posted,  and  Averell  opened  upon 
him  with  artillery  and  disabled  two  of  his  guns; 
but  successive  charges  by  Averell's  dismounted 
force,  with  efforts  to  flank  him,  continued  dur- 
ing the  entire  day,  failed  to  dislodge  him,  and 
at  night,  after  nine  hours'  fighting,  the  contend- 
ing forces  occupied  the  same  positions  as  in  the 
morning.  Averell  intended  to  renew  the  fight 
next  morning,  but,  learning  that_  Patton  had 
received  reinforcements  from  Lewisburg,  made 
arrangements  to  withdraw.  At  10  a.m.  Patton 
attacked  his  left  and  half  an  hour  later  Ave- 
rell ordered  a  retreat,  which  was  conducted  in 
good  order  on  the  road  to  Warm  Springs,  and 
thence  by  way  of  Huntersville  to  Beverly, 
which  was  reached  on  31  August.  The  Union 
loss  was  25  killed,  125  wounded,  and  67  miss- 
ing, a  total  of  217;  the  Confederate  loss  was 
20  killed,  129  wounded,  and  13  missing,  a  total 
of  162.  E.  A.  Cabuak. 

Rocky  Mountain  Goat,  a  goat-antelope 
XOreamnos  monlanus),  related  to  the  chamois 
and  serow,  which  inhabit  the  heights  of  the 
Rocky  Mountains  and  Cascade  Ranges  between 


the  forests  and  the  snow  .line,  from  the  44tfa 
to  the  65th  degree  of  latitude.  It  is  about  die 
size  of  a  goat,  but  is  stouter,  handsomer  and  has 
stronger  legs.  It  is  completely  covered  with 
long,  thick,  white  hair,  which  forms  an  erect 
mane  aloug  the  middle  of  the  back  from  between 
the  horns  to  the  root  of  the  tail ;  the  shoulders 
are  rather  humped,  and  the  head  is  habitually 
carried  low.  Both  sexes  have  slender,  smooth, 
black  horns,  curving  backward,  about  eight 
inches  long  and  sharp-pointed.  Its  pure  white 
coat  is  a  capital  protection  against  observatioa 
in  .the  midst  of  the  alpine  snow,  and  is  nnique, 
as  no  other  white  ruminant  is  known.  Dwell- 
ing in  such  solitudes  they  liave  little  to  fear 
from  natural  enemies,  and  fall  an  easy  prey  to 
the  human  hunter  who  has  the  hardihood  to 
purstfe  them  upon  the  rough  mountain  peaks, 
and  skill  enough  to  get  near  to  them  unobserved. 
"Th«ir  food,*  says  Wister,  "seems  to  be  chiefly 
the  short  almost  lichen-like  moss  that  grows 
on  the  faces  and  at  the  base  of  the  rocks,  and 
between  them  in  the  crevices.  .  .  .  I  am  in- 
clined to  believe  that  the  goat  keeps  consistently 
to  the  hills,  whatever  the  season  may  be,  and  in 
this  differs  from  the  mountain  sheep,  as  be 
differs  in  appearance,  temperament  and  in  all 
characteristics,  except  the  predilection  for  the 
inclined  plane;  and  in  this  habit  he  is  more 
vertical  than  the  sheep.*  A  variety  from  the 
Copper  River  region,  in  Alaska,  is  marked  by 
greater  divergence  of  horns  and  some  other 
structural  characteristics,  and  has  been  called  0. 
kennedyi.  The  flesh  of  the  mountain  goat  is 
not  very  good,  but  its  hair  was  utilized  in  weav- 
ing by  the  Indians  of  British  Columbia  and  the 
coast  northward;  and  its  tanned  hide  has  a 
value  in  market  as  a  rug.  Consult  Stone  and 
Crane,  'American  Animals'  (1902),  and  au- 
thorities on  travel  and  sport  in  the  Northwest 

Rocky  Mountain  Sheep.  See  Bighckn; 
Sheep,  Mountain. 

Rocky  Mountain  Subregion.  a  rather  m- 
definite  zoogeographical  region  embracing  the 
elevated  area  occupied  by  the  Rocky  Mountains, 
which  zoologically  presents  certain  peculiar- 
ities very  noticeable  to  a  traveler  from  either  the 
eastern  lowlands  or  the  Pacific  coast  The  re- 
semblance in  the  fauna  is,  indeed,  rather  to 
the  East  than  to  the  West,  as  the  Rockies  do 
not  form  a  zoological  "divide*  to  anything  like 
the  extent  which  the  Sierra  Nevada  does,  nor 
even  as  completely  as  does  the  line  of  deserts 
which  occupy  the  great  depression  of  Nevada 
and  Idaho  between  the  Wahsatch  range  and  the 
Sierra  Nevada. 

A  large  number  of  species  of  animals  and 
plants  extend  from  the  Mississippi  Valley  to 
and  throughout  the  Rocky  Mountains,  in  forms 
which  are  identical  from  one  side  of  their  wide 
range  to  the  other,  or  which  shade  indistinguish- 
ably  from  one  varietal  extreme  in  the  East  to 
another  in  the  W^est  On  the  other  hand  the 
plants  and  animals  common  to  both  California 
and  Colorado  are  comparatively  few.  The  dry 
and  foodless  deserts  of  the  Utah  basin  form  a 
more  potent  barrier  than  the  snows  and  altitude 
of  either  Sierras  or  Rockies.  Thus  the  buffalo 
formerly  wandered  throughout  the  whole  net- 
work of  interior  valleys,  and  there  is  a  special 
variety  which  seem  never  to  have  left  the  park- 
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pastures  and  scantily-  timtjered  defiles ;  yet  Bear 
River,  Utah,  on  the  border  of  the  alkdi  basin, 
is  the  farthest  west  they  ever  got  south  of 
northern  Idaho.  The  elk,  grizzly  and  bighorn, 
the  mountain  goat,  white  ptarmigan  and  certain 
other  examples  of  animals,  are  common  to  both 
the  Sierra  Nevada  and  the  Rocky  Mountain 
systems;  but  in  all  these  cases  they  are  species 
whose  range  extends  far  north  where  both  lines 
of  elevation  converge  in  British  Columbia.  Yet 
the  true  •blacktail,*  or  Columbian  deer,  is  never 
shot  east  of  the  Cascades,  nor  does  the  Vir- 
ginian, or  willow  deer,  common  enough  in  the 
Rockies,  wander  over  to  the  Cascades  or  Sier- 
ras of  Oregon  and  California. 

To  a  more  limited  extent  the  Great  Plains 
on  the  east  serve  as  a  barrier  between  the  com- 
mingling of  plants  and  animals  indigenous  to 
the  mountains  on  the  one  hand  and  the  Mis- 
sissippi Valley  on  the  other.  And  that  this,  as 
far  as  it  goes,  is  a  real  barrier,  is  shown  by  the 
fact  that  many  common  weeds  and  trees,  which 
flourish  well  in  Colorado  now,  had  never 
reached  there  until  carried,  either  intentionally 
or  accidentally  by  man;  that  is,  the  place  was 
suitable  enough  to  them,  but  they  had  never 
been  able  to  reach  it. 

The  Rockies,  then,  form  a  zoogeographical 
district,  which  embraces  practically  the  whole 
system  of  complicated  chains  from  New  Mexico 
to  the  borders  of  Alaska,  and  there  is  a  curious 
homogeneity  throughout,  a  long  list  of  insects, 
mollusks  and  animals  of  the  lower  classes,  as 
well  as  of  trees  and  herbs,  occurring  from  the 
Rio  Grande  to  the  headwaters  of  the  Saskatche- 
wan, disregarding  the  difference  in  latitude, 
which  in  flat  regions  is  the  most  powerful  factor 
governing  the  distribution  of  animal  and  plant 
life. 

This  is  not  exceptionally  the  case  in  the 
Rocky  Mountains  alone,  though  here  it  is  con- 
spicuous and  well-marked.  It  is  true  of  the 
Ural-Carpathian  system,  of  the  Scandinavian 
ranges,  of  the  Andes,  of  the  great  East-Afri- 
can system,  of  which  Mounts  Kilimanjaro,  Kenia, 
and  Gordon- Bennett  are  peaks ;  nor  is  it  difficult 
of  explanation.  A  great  mountain-province  is 
really  a  series  of  sub-provinces  concentrically 
arranged,  or,  to  put  it  in  another  way,  heaped  on 
top  of  one  another,  for  the  largest  bound,  em- 
bracing the  whole  extent  of  the  mountains  and 
their  foothills,  contains  several  more  or  less  re- 
stricted areas,  determined  by  altitude,  just  as  a 
vast  lowland  province,  such  as  the  whole  east- 
em  half  of  the  continent,  contains  several  well- 
defined  subdivisions  according  to  zones  of  cli- 
mate, succeeding  one  another  from  north  to 
south.  The  cause  of  thj  natural  division  of 
these  sub-provinces  is  precisely  the  same  in  both 
cases,  for,  whereas  in  the  Mississippi  Valley  the 
TOoler  or  warmer  average  temperature  required 
by  each  animal  or  plant  for  its  best  development 
IS  obtained  by  moving  to  the  north  or  to  the 
south,  so  in  a  mountainous  region  too  much  cold 
or  too  much  heat  can  be  avoided  by  moving  up- 
ward or  downward,  and  climate  varies'  with  al- 
titude instead  of  latitude. 

Hence,  naturalists  who  have  studied  the 
mountains  are  able  to  mark  out  successive  sub- 
provinces,  according  to  altitude,  within  the  up- 
pw  and  lower  borders  of  which  certain  forms  of 
Ijfe  are  restricted,  appearing  neither  below,  or 


above,  a  limited  number  of  thousand  feet,  ex- 
cept  as  occasional  wanderers.  Botanists  have 
long  recognized  this. 

Of  course  the  number  of  varieties  steadily 
decreases  as  one  ascends  just  as  on  approach- 
ing the  poles,  because  the  means  of  supporting 
life  diminish  in  proportion  as  a  moderate  cli- 
mate and  abundant  vegetation  are  left  behind. 
The  hardy  grizzly  can  stray  to  the  utmost 
heights,  as  he  is  fond  of  doing,  for  his  strength, 
power  of  locomotion  and  fasting  abilities  make 
it  possible;  but  even  he  cannot  remain  there 
long,  since  food  is  ^ery  scarce  beyond  the  tim- 
ber. The  eagle  and  greater  hawks  may  soar 
above  tlie  naked  icy  crest  of  the  loftiest  summits, 
or  perch  upon  the  pinnacles,  but  they  seek  their 
prey  and  build  their  nests  for  the  most  part  at 
far  lower  levels.  A  few  small  birds,  like  cer- 
tain semi-arctic  warblers  and  sparrows  (espe- 
cially the  gay  Leucosticte  finches)  and  one  large 
one  (the  well-known  ptarmigan),  the  little-chief 
hare  or  *cony,*  which  stores  in  its  rocky  tun- 
nels a  winter  larder  of  roots  and  stems  gath- 
ered at  the  edge  of  the  snow  during  the  brief 
summer,  and  a  small  variety  of  beetles  and 
other  insects  more  or  less  subterranean  in  hab- 
its, alone  brave  the  storms  and  famine  in- 
volved in  continuous  residence  upon  the  higher 
summits. 

Next  below  lies  the  zone  of  hardy  plants  and 
of  a  longer  list  of  animals,  such  as  the  Canada 
jay,  dusky  grouse,  several  hawks  and  owls,  the 
kinglets,  water-ouzel^  snow-birds  and  Zona- 
trichia  finches,  the  bighorn  sheep,  and  a  large 
variety  of  insects  and  snails.  Below  that,  down 
among  the  pines  and  abundant  shrubbery  of 
the  lower  slopes  and  the  foothills,  one  finds  in 
summer  the  full  measure  of  Rocky  Mountain 
life. 

An  examination  of  these  facts  discloses  that 
all  the  inhabitants  of  the  lofty  plateaus  and  the 
rocky  peaks  are  arctic  animals,  and  some  of 
them,  like  the  ptarmigan,  turn  white  in  winter 
in  true  arctic  fashion.  These  creatures,  finding 
the_  same  conditions  at  those  great  heights  to 
which  they  are  accustomed  at  lower  levels  in- 
side the  polar  circle,  can  live  and  flourish  on 
an  arctic  island,  as  it  were,  in  the  midst  of  the 
temperate  zone;  the  long  narrow  snow  peaks  of 
the  great  range  forming  a  tongue  of  polar  cli- 
mate stretching  half  way  to  the  equator.  It 
has  thus  been  possible  for  the  beautiful  white 
goat,  whose  proper  home  is  in  British  Columbia, 
to  stray  south  along  the  crest  of  the  Sierra 
Nevada  and  Rockies  as  far  as  these  high  moun- 
tains run,  but  he  must  keep  upon  the  very  crest, 
whereas  in  Alaska  he  comes  down  to  the  shore. 
The  insects  and  minute  life  of  the  peaks  of  Col- 
orado belong  to  the  same  class  with  (are  often 
identically  the  same  species  as)  those  collected 
by  polar  exploring  expeditions.  The  same  is 
true  of  plants.  "Red  snow*  and  arctic  lichens 
may  be  gathered  on  Pike's  Peak. 

It  is  natural,  then,  that  two  different  migra- 
tory movements  should  be  observable  in  .the 
Rocky  Mountains;  one  the  regular  seasonal 
movement  southward  in  the  fall  and  bade  in  the 
spring,  affecting  chiefly  those  birds  that  live  at 
the  base  of  the  range,  or  near  it;  and  another 
movement,  which  is  regulariy  made  by  many 
animals,  upward  to  the  cooler  and  fresher  pas- 
tures  in   the   summer,   and   back  to   the   less 
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snowy  and  more  sheltered  dells  near  the  base 
of  the  mountains  as  winter  approaches.  This 
vertical  migration  is  very  well  understood  in  the 
case  of  the  game,  and  the  paths  which  the  ani- 
mals follow  are  often  distinct. 

The  foregoing  facts  lead  to  an  interesting 
generalization.  While  the  southern  peaks  might 
be  colonized  by  such  stragglers  from  the  north 
as  the  goat  and  the  ptarmigan,  whose  legs  or 
wings  enable  them  to  travel  back  and  forth, 
there  is  a  much  longer  list  of  small  and  prac- 
tically stationary  animals  never  found  in  the 
intervening  valleys  and  totally  unable  to  cross 
from  one  peak  to  another.  Hence  we  must  con- 
clude that  each  lofty  mountain  top  is  a  habitat 
by  itself,  entirely  cut  off  from  neighboring  peaks 
where  duplicates  of  its  fauna  and  flora  may  be 
collected.  On  the  tops  of  Mount  Washington, 
in  the  White  Mountains,  and  Mount  Marcy,  in 
the  Adirondacks,  are  insects  and  cryptogamous 
plants  which  do  not  occur  anywhere  between 
these  isolated  fragments  of  polar  climate  and  the 
arctic  circle,  where  the  same  butterflies,  spiders' 
and  lichens  are  widespread  and  indigenous.^ 

How  shall  this  isolation  of  strictly  circum- 
scribed faunas  upon  mountain  peaks  be  ex- 
plained? Clearly  it  dates  back  to  a  time  when 
communication  between  them  existed.  The  ice- 
cap which,  during  the  last  Glacial  Epoch,  grad- 
ually overspread  a  large  part  of  the  north 
temperate  zone  and  in  the  Rocky  Mountain 
region  covered  the  whole  extent  of  their  high- 
lands with  a  thick  mantle  of  snow  and  filled 
every  cafion  with  local  glaciers,  of  course 
crowded  southward  all  the  surviving  life  which 
had  been  wont,  during  the  warm  Tertiary  time, 
preceding  this  cold  period,  to  dwell  far  toward 
the  north. 

But  when  the  epoch  was  on  the  wane,  and  the 
ice-front  began  to  retreat,  the  relieved  earth  was 
again  clothed  with  vegetation  and  re-tenanted 
by  cold-loving  animal  life,  which  advanced  north- 
ward closely  in  the  rear  of  the  retreating  glacier. 
At  a  greater  distance  followed  the  more  delicate 
animals  and  plants,  gradually  spreading  north- 
ward as  the  moderating  climate  permitted,  until 
they  had  established  themselves  in  isothermal 
zones  as  we  now  find  them.  But  as  a  subsiding 
flood  will  leave,  stranded  upon  the  top  of  the  first 
points  to  appear  above  the  surface,  the  drift- 
wood and  wreck  of  the  deluge,  so,  as  the  warmth 
of  southerly  regions  at  a  low  elevation  has  in- 
creased, certain  colonies  of  the  advance  gtiard 
of  the  army  of  animals  and  plants  have_  found 
themselves  stranded  upon  frigid  mountain  tops 
—  islands  of  arctic  climate  —  isolated  from  their 
fellows  by  warm  valleys  and  plains  in  which 
their  kindred  speedily  disappeared,  overcome 
in  the  battle  for  life  by  the  greater  increase 
of  lowland  species  to  whom  the  circumstances 
were  more  favorable;  but  here  on  the  high  cold 
peaks  they  have  been  able  to  keep  a  stronghold, 
each  in  its  own  in  a  limited  area,  though  sur- 
rounded by  utterly  fatal  conditions. 

Consult  authorities  cited  under  Zoogeog- 
raphy, especially  the  writings  of  C.  Hart  Mer- 
riam. 

Rocky  Mountain  Trout  See  Dolly  Var- 
DEN  Trout. 

Rocky  Mountains,  or  Cordilleran  System, 
the  system  of  mountains  which  constitute  the 
major  axis  of  elevated  lands  of  North  America, 


in  the  western  part,  extending  from  the  Arctic 
Ocean  on  the  north  to  South  America  on  the 
south,  and  parallel  with  the  Pacific  coast.  This 
great  system  of  mountains  is  continued  along 
the  Pacific  coast  in  South  America  under  the 
name  Andes  Mountains  tq.v.).  Between  the 
Rocky  Mountains  and  the  Andes  is  a  pass  in 
Panama  not  many  feet  above  sea-level.  The 
width  of  the  system  varies ;  the  greatest  breadth 
is  in  the  United  States,  between  lat.  38°  and 
42°  N.,  where  it  is  about  1,000  miles.  The 
width  diminishes  north  and  south,  increasing 
again  in-  Mexico  and  diminishing  only  with  the 
width  of  the  continent  The  highest  point  of  the 
system  is  in  Alaska,  but  the  highest  land  mass 
is  in  the  United  States  between  35°  and  42° 
and  on  the  eastern  side  of  the  system. 

Ranges. —  The  ranges  on  the  western  bound- 
ary, and  near  the  Pacific  coast  are  the  Cascade 
and  Sierra  Nevada  in  the  United  States,  the 
Sierra  Madre  in  Mexico  and  Central  America. 
West  of  the  Sierra  Nevada,  in  California,  is 
the  Coast  Range.  The  eastern  chains  in  the 
United  States,  called  the  Rocky  Mountain 
Range,  extend  north  and  northwest  in  the 
United  States,  approach  nearer  the  Pacific  in 
Canada,  continuing  into  Alaska  to  the  Arctic 
Ocean.  _  On  the  east  of  the  Rocky  Mountain 
Range  is  the  great  central  plain  of  the  United 
States  and  Canada.  Rising  abruptly  from  this 
plain  are  many  isolated  cone-shaped  peaks 
which  gradually  merge  into  ranges,  forming  an 
almost  continuous  eastern  barrier,  composed  of 
short  ranges,  chief  of  which  are  Sangre  de 
Cristo,  Colorado  or  Front  Range,  Medicine  Bow, 
Big  Horn,  and  Laramie.  Farther  east,  in  South 
Dakota  and  Wyoming,  are  the  Black  Hills,  a 
mountain  mass  detached  from  the  main  ranges. 
In  Wyoming  the  ranges  divide,  some  extending 
southeast,  others  southwest,  and  several  short 
ranges  having  an  almost  east  and  west  trend. 
Some  of  the  well  known  interior  ranges  are 
Wahsatch,  extending  through  Utah,  and  forming 
the  eastern  wall  of  the  Great  Basin,  Wind  River, 
Salmon  River,  San  Miguel,  and  Beaver  River. 
Bitter  Root  Mountains  form  the  divide  between 
the  headwaters  of  the  Colorado  and  the  Mis- 
souri Rivers.  In  Nevada  the  short  ranges  are 
generally  north  and  south,  in  the  central  and 
eastern  part  there  are  a  large  number  of  short, 
almost  parallel  chains.  Other  noted  ranges  are 
the  Coeur  d'Alene,  the  Lapwai,  and  the  Blue. 
The  ranges  south  of  the  divide  in  Wyoming 
have  a  greater  altitude  than  those  north ;  but 
some  of  the  southern  ranges  after  leaving  Colo- 
rado on  the  south  and  east,  end  abruptly,  and 
others  slope  gradually  to  the  low  desert  plains. 
The  greatest  development  is  in  Colorado. 

Peaks. —  In  Colorado  there  are  about  forty 
peaks  which  are  over  14.000  feet  in  height 
Among  them  are  Grays  Peak,  14,341  feet  in 
height;  Longs  Peak,  14,271  feet;  Pikes  Peak, 
14,134  feet.  In  the  Sawatch  Range,  in  Colorado, 
are  Mount  Harvard,  14,375  feet  and  Mount  or 
the  Holy  Cross,  14.176  feet.  In  the  mesa  re- 
gion in  western  Colorado  is  Uncompahgre 
Peak,  14408  feet;  and  in  Sangre  de  Cristo 
Range  is  Blanca  Peak,  14463  feet.  Other  fam- 
ous peaks,  outside  of  Colorado,  are.  in  Wyoming, 
Fremont's  Peak,  13,700  feet,  in  the  Wind  River 
Mountains;  Mount  Hayden,  13,691  feet,  in  the 
Sawatch  Range.  In  the  Colorado,  or  Front 
Range,  there  are  four  peaks  over  14,000  feet; 
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in  Sawatch  Range,  lo  peaks;  in  the  Sangre  de 
Cristo,  three;  in  the  San  Juan,  four;  in  the 
Sierra  Nevada,  four.  In  Park  Range  (not 
group)  and  in  the  Pikes  Peak  Group,  there  is 
one  in  each.  The  highest  pea)cs  belong  to  the 
Cascade  Range.  Mount  McKinley  in  Alaska, 
is  over  20,000  feet  above  sea  level;  Mount 
Logan  is  19,500  feet;  Mount  Saint  Elias,  18,101 ; 
Mount  Rainier,  14444.  Many  of  the  peaks  of 
this  vast  system,  especially  in  the  Cascade 
Range,  are  extinct  volcanoes.  In  Mexico  and 
Central  America  there  are  a  number  of  active 
volcanoes.  Orizaba,  18,300  feet  in  height;  Popo- 
catepetl, 17,887;  and  Ixtaccihuatl,  17,343,  are 
among  the  highest  active  volcanoes. 

Plateaus. —  The  great  plateau  region  included 
in  the  Rocky  Mountain  system  is  in  southern 
Wyoming,  eastern  Utah,  eastern  Arizona, 
western  New  Mexico,  and  ■  western  Colorado. 
The  lands  in  Colorado  and  New  Mexico  east  of 
the  mountain  ranges  belong  to  the  Great  Plain. 
The  Plateau  region  is  bounded  on  tlie  north 
by  Sweetwater  and  Wind  River  Mountains. 
The  general  elevation  of  the  whole  plateau  is 
about  7,000  feet  above  sea-level,  but  in  Colorado 
it  has  an  elevation  of  10,000  feet.  The  Con- 
tinental divide  crosses  this  plateau;  and  with- 
in its  limits  are  the  waters  of  the  three  great 
river  systems  of  the  United  States,  the  Missis- 
sippi, the  Colorado,  and  the  Columbia.  The 
southern  part  of  the  plateau  has  in  places  an 
abrupt  ending,  a  steep,  almost  perpendicular 
escarpment.  The  ranges  crossing,  divide  the 
plateau  region  into  sections  to  which  have  been 
given  the  names  Kaibab,  Kaiparowits,  Aqua- 
rius, Colorado,  Markagunt,  Paunsagunt,  Paria, 
Shiwits,  Tavaputs,  Uinkaret,  and  others  not  so 
well  defined  as  those  named.  On  these  broad 
plateaus  are  groups  of  mountains,  buttes,  and 
isolated  ranges  and  peaks.  There  are  seven 
peaks  over  13,000  feet  above  sea-level ;  five  over 
12,000  feet  and  less  than  13,000  feet;  and  20 
over  10,000  feet  and  less  than  12,000  feet. 

Parks. —  The  Parks  of  Colorado  are  high 
mountain  valleys,  known  as  North,  Middle, 
South,  and  San  Luis,  with  an  elevation  of 
from  6,000  to  10,000  feet,  surrounded  by  ranges 
of  mountains  from  3,000  to  4,000  feet  higher. 
The  west  border  of  the  San  Luis_  Park  is 
formed  by  San  Juan  Range,  with  its  high  peaks, 
more  than  100  of  them  over  13,000  feet,  border- 
ing it  like  giant  watch  towers.  The  Uintah 
Range  is  west  of  North  Park.  The  Parks, 
or  enclosed  mountain  valleys  in  Idaho  and 
Wyoming,  are  not  so  high  as  the  Parks  of 
Colorado.  The  most  famous  park  in  the  whole 
Rocky  Mountain  System  is  Yellowstone  Park 
(q.v.)  in  Wyoming,  now  a  Government  Reser- 
vation. The  ranges  on  the  boundaries  of  the 
Parks  and  rising  from  the  Park  Valleys,  are 
grouped  together  as  the  Park  Ranges  or  Park 
System.  The  mountains  so  designated  are 
bounded  on  the  north  by  the  Laramie  Plains, 
and  on  the  east  by  the  Great  Plains.  The 
southern  and  western  boundaries  are  indefinite. 
Other  noted  parks  are  Monumental  Park  and 
the  Garden  of  the  Gods,  near  Colorado  Springs. 
The  500  acres  are  covered  with  an  extraordinary 
rock  formation,  like  giant  spires  and  pillars,  and 
some  like  vast  cathedrals.  The  Yosemite  Valley 
(q.v.)  is  often  classed  with  the  Parks. 

Desert  Region. —  Within  the  area  called  by 
this   name  are   vast  arid   regions,   bare   bleak 


mountains,  and  localities  of  almost  barren  lands, 
some  of  which  might  be  made  fertile  by  irriga- 
tion, and  some  fertile  valleys.  It  includes  the 
soutiiern  parts  of  Idaho  and  Oregon,  the  west- 
em  parts  of  Utah  and  Nevada,  the  southeastern 
part  of  California,  the  southwestern  part  of 
New  Mexico,  the  southern  part  of  Arizona,  and 
the  north  central  part  of  Mexico.  The  Sierra 
Nevada  and  Cascade  ranges  are  on  the  western 
boundary;  and  the  plateau  drained  by  the  Colo- 
rado River  is  on  the  eastern  boundary.  The 
greater  part  of  this  region  is  known  as  the 
Great  Basin  (q.v.)  which  has  no  apparent  out- 
lets to  the  ocean.  The  ranges,  as  m  Nevada, 
are  simple  and  narrow  and  separated  by  broad, 
level  desert  valleys. 

Passes. —  Several  depressions  in  the  ranges 
are  called  Passes,  and  some  have  been  used 
for  routes  for  railroads.  A  famous  pass  is  the 
Lewis  and  Clark's,  in  latitude  47°.  Through, 
this  pass  the  Northern  Pacific  railroad  has  been 
built,  and  at  Mullan's  Pass  it.  goes  through  a 
tunnel  3,850  feet  long.  The  Truckee  Pass, 
6,000  feet  above  sea-level;  the  Soutli  Pass  of 
the  Wind  River  Range,  Evan's  Pass  in  the 
Front  Range,  which  is  crossed  by  the  Union 
Pacific  railroad,  are  all  well  known.  In  Canada 
the  pass  between  Mount  Hooker  and  Mount 
Brown,  Athabasca  Portage,  is  7,300  feet  above 
the  sea.  In  the  California  mountains  there  are 
a  number  of  passes.  Where  the  rivers  have  cut 
their  channels  through  the  mountains,  passes 
have  been  formed. 

Lakes,  Rivers,  and  Glaciers. —  The  greatest 
rainfall  is  on  the  western  slope,  where  the  mois- 
ture brought  by  the  winds  from  the  Pacific 
Ocean  falls.  In  the  valleys  and  on  the  plateaus, 
especially  where  the  waters  fall  down  the 
escarpments,  the  rivers  run  through  deep 
canons,  the  almost  perpendicular  sides  of  which 
are  thousands  of  feet  above  theriver  beds._  The 
rivers  of  the  plateaus  have  their  sources  in  the 
Park  and  Wind  River  Mountains,  and  in  the 
Wahsatch  Range.  They  have  carved  out  deep 
gorges,  which  divide  the  region  into  a  series 
of  distinct  plateaus.  Some  of  the  famous  canons 
of  this  region  are  the  Grand  of  the  Colorado, 
the  Kanab,  and  the  Marble.  The  principal  riv- 
ers within  this  region  are  the  Green,  Colorado, 
Sevier,  Paria,  Uintah,  and  White.  The  rivers 
whose  head-waters  are  in  the  Sierra  Nevada 
Range,  flow  to  the  Pacific,  except  a  few,  which 
flow  east  and  are  lost  in  the  sands.  The 
Sacramento  and  the  San  Joaquin  are  in  the 
valley  between  the  Sierra  Nevada  and  the  Coast 
Range.  The  one  river  comes  from  the  north, 
the  other  from  the  south,  almost  parallel  with 
the  ranges  until  they  unite,  when  they  burst 
through  the  mountains  and  discharge  their 
united  waters  into  the  Pacific  Ocean.  The 
Columbia  is  one  of  the  great  rivers  of  this  re- 
gion. Rising  on  the  east  side  of  the  Cascade 
^lountains  it  flows  south  for  some  distance  un- 
til finally  it  plunges  through  the  mountains  in 
a  series  of  magnificent  cascades,  whence  the 
name  of  the  range.  The  Front  Range  in  north- 
ern Montana  bears  upon  its  crest  for  many 
miles  the  continental  dividewhich  separates  the 
headwaters  of  the  Missouri  and  the  Columbia 
rivers.  The  Bitter  Root  Range  separates  the 
Missouri  from  the  Salmon.  The  greatest  water 
systems  of  North  America  have  head-waters 
in  the  Rocky  Mountains.    The  Colorado  toward 
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(he  south,  the  Yukon  on  the  north,  and  the  Co- 
lumbia are  the  largest  streams  that  flow  toward 
the  Pacific ;  the  Mississippi,  the  Great  Lakes  and 
the  Saint  Lawrence,  and  the  streams  that  flow 
into  the  Hudson  Bay  all  reach  the  Atlantic 
Ocean;  and  the  Mackenzie  and  its  tributaries 
flow  into  the  Arctic.  The  Rocky  Mountains 
have  many  small  lakes,  formed  by  springs,  and 
depressions  which  serve  as  basins.  In  the 
Great  Basin  are  several  bodies  of  salt  water, 
the  largest  of  which  is  Salt  Lake  (q.v.).  The 
only  crater  lake  in  the  United  States  is  Crater 
Lake  in  the  National  Park.  The  glaciers  of  the 
Rocky  Mountains  are  numerous.  In  Alaska 
are  the  largest  and  greatest  numbers  among 
which  are  Muir,  and  Malaspina.  Mount  Rainier 
(q.v.)  has  over  30  glaciers,  extending  over  a 
space  of  100  square  miles,  and  some  of  the  ice 
walls  reach  a  depth  of  1,000  feet.  The  Puyallup 
and  Mowich  rivers  drain  five  of  the  largest 
glacier  rivers  of  Mount  Rainier.  A  notable  fea- 
ture of  these  rivers  is  what  is  known  as  glacial 
tides,  which  are  quite  marked  in  summer  time. 
Between  midday  and  a  few  hours  before  sunset, 
there  is  an  increase  in  the  flow  of  water  at  the 
head  of  each  river;  about  two  feet  in  the  nar- 
rowest part  of  the  rivers.  The  plan  is  already 
under  way  to  construct  a  dam  in  Puyallup 
River  at  a  point  i,goo  feet  above  tide- water,  and 
35  miles  from  Tacoma,  from  which  the  water 
will  be  carried  by  a  power  canal  to  a  point 
ioj4  miles  below,  to  be  precipitated  into  a  large 
power  house  in  the  cafion.  The  power  gener- 
ated will  be  transmitted  to  Tacoma,  Seattle,  and 
other  places.  The  vastness  of  Mount  Rainier 
may  be  conceived  when  it  is  known  that  the 
surface,  including  the  hill  country  at  its  base, 
has  an  area  of  3,000  square  miles,  and  scientists 
who  have  examined  the  mountain  say  it  has 
the  greatest  ice  covering  of  any  elevation  on 
the  Western  Hemisphere.  In  other  parts  of  the 
Rocky  Mountains  are  found  vast  glaciers,  and 
many  of  the  peaks  are  ever  whitecapped  with 
snow. 

Geology. —  The  name  'Rocky*  Mountains  is 
most  appropriate  to  this  vast  elevation,  for  in 
the  mountain  range,  on  the  plateaus  and  in  the 
high  valley  are  numberless  naked  rocks,  such 
as  are  found  nowhere  else  in  America.  The 
aridity  of  a  large  portion  of  the  region  pre- 
vents the  growth  of  vegetation.  Across  the 
plateaus  are  long  lines  of  cliffs,  the  sides  seamed 
and  carved,  the  debris  accumulating  at  the 
base.  The  greater  part  of  this  region  has  been 
the  scene  of  great  volcanic  action.  The  lava, 
ashes,  and  scoria  are  plainly  visible.  All  the 
mountains  of  the  Desert  Ranges  are  somewhat 
similar, —  a  monodinal  ridge  of  displacement  — 
a  fault  (q.v.)  on  one  side  and  a  flexure  on  the 
other.  The  strata,  generally,  dips  one  way, 
the  escarped  edges  of  the  strata  form  the  front 
or  surface  of  the  ridge.  Secondary  faults  and 
flexures  appear  in  many  places.  Granites,  sand- 
stones, limestones,  and  schists  are  found  in 
many  of  the  ranges  of  this  region.  The  pres- 
ent arrangement  of  the  mountains  is  not  of 
ancient  date,  although  this  region,  since  Jurassic 
time,  has  been  above  the  sea.  The  eastern  ranges 
are  composed  of  Mesozoic,  Pateozoic,  and  Ter- 
tiary sediments,  schists,  and  granites.  The 
present  formation  is  of  the  Tertiary  period ;  but 
the  irregularities  and  unconformities  show  that 
this  section  had  alternate  periods  of  sea  sub- 


mergence and  of  dry  lands.  The  plateaus  are 
separated,  by  faults  and  flexures,  into  blocks. 
The  buttes  have  horizontal  strata  and  escarped 
sides.  Some  of  the  plateau  mountains  had  their 
origin  in  upheaval,  and  others  are  of  simple 
anticlinal  structure.  The  Uintah  Range,  on 
the  north,  has  an  east  and  west  axis,  and  is  the 
result  of  upheaval.  The  Znni  Range,  on  the 
south,  is  of  the  same  type.  _  Like  other  adjacent 
regions  this  shows  alternating  sea  submergence 
and  dry  periods,  but  the  plateaus,  since  the 
Cretaceous  period,  have  been  above  water.  Dur- 
ing the  early  Tertiary  and  the  late  Mesozoic 
time  the  basin  region  was  dry,  but  the  plateaus 
had  large  lakes  and  seas.  The  present  *'block 
arrangement"  of  the  plateaus  began  in  the  early 
Tertiary  period.  The  plateaus  are  composed  of 
the  Mesozoic  Palaeozoic,  and  Tertiary  sediments. 
In  some  of  the  deep  canons  are  found  granites 
and  crystalline  schists.  The  Sierra  Nevada 
Range  bears  the  marks  of  recent  volcanic  action. 
In  the  vicinity  of  Mount  Shasta  and  Lassen 
Peak  are  volcanic  masses,  and  on  the  west  slope 
are  v^st  sheets  of  lava.  The  Coast  Range  has 
the  Appalachian  type.  The  upheaval  of  this  re- 
gion began  in  the  later  Tertiary  period;  the 
ranges  are  made  up  of  oppressed  folds  of  strata, 
worn  down  by  rains  and  rivers;  the  summits 
ere  tipped  westward.  ^  The  Cascade  Range  con- 
tains a  number  of  extinct  volcanoes.  In  Canada 
there  are  in  the  region  of  this  range  a  number 
of  volcanic  plateaus.  The  whole  Rocky  Moun- 
tain area  bears  the  marks  of  volcank:  action. 
MiKh  is  known  of  the  gigantic  formations  in 
this  region,  and  the  general  geological  features; 
but  the  scientific  study  of  this  vast  section 
is  in  its  infancy. 

Minerals  and  Mining. — The  Rocky  Moun- 
tain section  is  the  great  treasure  region  of 
North  America.  Almost  all  the  precious  and 
useful  minerals  are  found  her?  in  abundance. 
Gold  had  been  discovered  and  used  by  the  abo- 
rigines, and  deserted  mines  have  been  foand 
where  mining  had  been  carried  on  in  a  crude 
way  as  early  as  i68a  (k>ld  exists  in  nearly  all 
the  ranges  of  the  system.  Gravel  containing 
coarse  gold  is  found  from  20  to  60  and  even 
100  feet  below  the  surface.  Abandoned  gold 
fields  were  worked  over  with  g^reat  profit  during 
the  last  decade  of  the  19th  century,  by  using 
improved  methods.  There  are  rich  deposits  of 
silver,  copper,  iron,  salt,  coal,  lead,  and  in 
the  southwestern  part  of  the  United  States, 
petroleum  and  gas.  The  placer  gold  regions  in 
Alaska,  and  the  gold  fields  of  the  same  territory, 
have  been  found  thus  far  ( 1904)  of  great  extent 
and  value.  The  value  of  tke  fine  building  stone, 
the  fire-clay,  gypsum,  all  kinds  of  cement  ma- 
terial, are  rarely  taken  into  consideration  be- 
cause overshadowed  by  the  value  of  the  gold, 
silver  and  copper.  The  gypsum  beds  in  the 
northwestern  part  of  Texas  and  along  the 
foot-hills  of  the  ranges  in  southern  Colorado 
are  of  great  extent  and  value.  (See  separate 
States  and  Territories  of  the  United  States  in 
the  Rocky  Mountain  region,  Canada,  and  Mex- 
ico for  more  details  on  Mining  and  Minerals.) 

Climate. — The  west  slope  of  the  Rocky 
Mountains,  or  all  that  portion  which  faces  the 
Pacific  Ocean,  hai  a  milder  climate  than  the 
central  or  eastern  part  of  North  America  in 
the  same  latitude.  The  warm  winds  from  the 
Pacific  Ocean  bring  heat  and  moisture.     The 
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rainfall  is  copious  on  the  western  side  of  the 
mountains.  Like  the  mountain  regions  on  all 
parts  of  the  globe,  the  temperature  lowers  with 
increase  of  altitude,  and  the  winds  which  hire 
blow  over  the  cold  mountain  tops  and  across 
the  plateau  region  to  the  eastern  slope  carry 
with  them  neither  heat  nor  moisture.  In  the 
southeastern  part  of  this  vast  region  where 
the  mountains  become  low  ranges  or  foot-hills, 
in  the  United  States,  west  of  the  ranges  that 
parallel  the  coast,  the  climate  is  hot  in  summer 
and  mild  in  winter;  in  the  Great  Basin  region 
and  on  the  eastern  slope  of  the  mountains, 
extendinjy  out  on  the  Great  Plains,  the  climate 
is  marked  by  aridity.    (See  United  States.) 

Flora. —  The  great  aridity  of  the  region  east 
«f  the  western  or  coast  barrier  prevents  the 
growth  of  vegetation.  The  surface  is  exposed  to 
erosive  action  which  is  specially  rapid  at  such 
£reat  elevations,  and  the  denudation  becomes 
more  complete  as  the  sand  and  small  dis- 
integrated fragments  are  swept  away  by  the 
-winds,  thus  giving  no  opportunity  for  the  accu- 
mulation of  soil.  A  large  portion  of  the  cen- 
tral and  eastern  mountain  region,  and  the  west- 
•em  part  of  the  Great  Plains  require  irrigation  in 
order  to  have  vegetation;  this  is  so  even  in  the 
-parts  where  there  is  abundant  fertile  soil.  The 
arid  portion  of  the  United  States,  exclusive  of 
Alaska,  is  about  two  fifths  of  the  whole  area. 
The  redemption  of  the  arid  lands  is  one  of 
the  Nation's  problems.  Less  than  lo  per  cent 
of  the  mountain  region  is  forest-dad;  but  a 
larger  proportion  is  covered  with  verdure,  in- 
cluding the  portions  covered  with  dwarfed  herb- 
age, sage  brush,  and  stunted  cedars  and  pines, 
most  of  which  is  useful  for  fuel  but  not  for 
building  purposes.  Crops  that  mature  in  a  short 
season  and  pasturage  grasses  are  found  on  the 
-foot-hills  and  valleys,  especially  along  the 
Mreams.  In  some  places  where  a  little  moisture 
fa  carried  over  the  passes,  below  the  snow  line, 
(Ik  mountains  are  covered  with  the  dark  ever- 
ZntA  nowth  of  hemlock,  spruce,  balsam  fir, 
and  talTlttnes;  and  still  further  down  are  inter- 
spersed among  them  the  birch,  beech,  cherry, 
and  various  other  trees,  while  along  the  streams 
are  found  groves  of  cottonwood  and  willow. 
Over  large  districts,  however,  the  forest  growth 
is  often  exceedingly  sparse,  and  even  the  grass 
«hat  covers  the  plains,  and  upon  which  travelers 
•depend  for  the  sustenance  for  their  animals,  is 
parched  and  disappears  in  the  long  droughts 
to  which  these  regions  so  remote  from  the  sea 
are  subject.  In  the  sandy  regions  along  the 
North  Fork  of  the  Platte  River  above  Laramie 
"River  an  extraordinary  growth  of  artemisias 
and  other  odoriferous  plants  is  found.  They 
abound  in  the  river  bottoms  and  on  the  hills, 
growing  to  the  height  of  two  and  three  feet, 
in  tough,  twisted,  wiry  clumps.  A  multitude 
of  flowering  plants  abound  in  this  regjion,  among 
which  prevail  several  of  helianthus  (sunflower), 
and  in  the  month  of  September,  when  they  are 
mostly  in  bloom,  the  wnole  country  resembles 
a  vast  garden.  On  the  western  slope  may  be 
found  some  of  the  largest  trees  in  the  world, 
many  of  them  over  2,000  years  old.  The  vast 
forests  of  the  Northwest  yield  enormous  quan- 
tities of  timber.  Not  only  is  there  a  great 
variety  and  amount  of  plant  life,  but  the  vege- 
tation attains  a  remarkable  size.  The  shrub  of 
ithe  Atlantic  region  becomes  a  tall  tree  on  the 
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Pacific  Slope.  Like  the  mountains  tliemselves, 
the  vegetation  which  covers  the  western  slope 
is  large,  massive,  dense,  and  in  every  way,  seems 

Patterned  on  a  gigantic  scale.    (See  California, 
•lora.) 

Fauna. —  See  United  State? 

History. —  The  natural  history  of  a  region 
is  told  by  the  geology  and  physical  geography. 
This  region  is  not  as  old  as  the  Appalachian. 
The  form  of  the  peaks  and  the  irregular  surface 
of  the  slopes  differ.  The  missonary  explorers 
visited  the  mountainous  sections  of  Mexico 
and  the  southwestern  part  of  the  United  States 
in  the  17th  century,  but  the  'Relations  of  the 
Franciscans'  have  as  yet  (1904)  been  only 
partially  translated.  A  large  part  of  our 
knowledge  of  this  section  came  first  from  the 
reports  of  the  Government  explorations  made  by 
Lewis  and  Clark,  in  1804.  Other  explorations 
were  made  by  Harmann,  Long,  Schoolcraft, 
Bonneville,  Nicollet,  and  Fremont  (q.v.). 
Since  1844  more  tlian  20  expeditions  have  been 
engaged  in  exploring  these  wild  regions,  nearly 
all  of  them  for  the  United  States  Government. 
Since  the  bill  and  appropriations  of  March 
1853,  the  object  of  most  of  them  has  been  the 
determination  of  the  most  practicable  route  for 
a  railroad  from  the  valley  of  the  Mississippi  to 
the  Pacific.  The  history  of  the  railroa<is  across 
these  mountains  is  largely  a  history  of  this 
region.  The  story  of  the  strange,  weird  people 
called  Cliff  Dwellers  (q.v.)  is  a  most  interest- 
ing chapter  in  the  history  of  thr-  efforts  of 
man  to  use  this  region  for  a  home.  At  present 
the  population  of  this  whole  section  is  small. 
A  large  portion  has  less  than  two  inhabitants  to 
the  square  mile.  About  one  tenth  of  the  whole 
Rocky  Mountain  area  in  the  United  States  has 
from  two  to  six  inhabitants  to  the  square  mile ; 
in  some  places  in  California,  Ore^n,  and  Wash- 
ington there  are  from  six  to  eight;  near  the 
cities  from  18  to  45,  and  in  th*"  San  Francisco 
section,  from  45  to  90. 

Bibliography. —  Reports  by  the  U.  S.  Geologi- 
cal Survey;  Bulletin  No.  213  by  the  U.  S.  Geo- 
logrical  Survey  on  <  Placer  Gold  Mining  in  Alaska 
in  1902' ;  'Mineral  Deposits  of  Bitter  Root 
Range  and  Clearwater  Mountains  of  Montana' ; 
'Ore  Deposits  of  Butte,  Montana' ;  'Won. 
derland,'  an  annual  issued  by  the  Northern 
Pacific  Railroad;  De  Nadailla,  'Prehistoric 
Americans,'  for  Cliff  Dwellers;  Lumholtz,  'Un- 
known Mexico'  (1903);  Day,  'Mineral  Re- 
sources of  the  United  States' ;  Dana,  'Geology' ; 
Thwaites,  'A  Brief  History  of  Rocky  Moun- 
tain Exploration'    (1904)- 

Rococo,  ro-ko'ko,  or  Rocaille,  r6-kai-e', 
in  architecture  a  name  given  to  the  very  debased 
style  and  decoration  which  succeeded  the  first  re- 
vival of  Italian  architecture.  It  is  ornamental 
design  run  mad,  without  principle  or  taste.  The 
ornament  consists  of  panels  with  their  moldings 
broken  or  curved  at  the  angles,  and  filled  with 
leafage^  shell-work,  musical  instruments,  marks, 
etc.  This  style  prevailed  in  Germany  and  Bel- 
gium during  the  i8th  century  and  in  France 
from  the  time  of  Henry  IV.  to  the  Revolution. 

Rod,  rod,  Edouard,  Swiss  author:  S. 
Nyon,  Canton  Vaud.  31  March  1857.  He  studied 
at  Lausanne  and  Berlin,  became  editor  of  the 
'Revue  Contemporaine'  at  Paris,  succeeded 
Monnier  in  the  chair  of  comparative  literature  at 
Geneva,  but  subsequently  returned  to  Paris,  and 
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Ajcame  a  collaborator  on  the  'Correspondant,'  the 
"  Revue  des  Deux  Mondcs,'  and  other  periodicals. 
Among  his  works  of  fiction  and  criticism  are: 
<.La  Course  i  la  Mortc>  (1886);  <Les  Trois 
Cceurs>  (1890);  <Le  Silence*  (1894);  'Scenes 
d*  la  Vie  Suisse*  (1896) ;  <Au  Milieu  du  Che- 
min>  (1900);  'Dante'  (1891) ;  'StendhaP 
(1892);  and  <Essais  sur  Goethc>  (1898).  Rod 
has  visited  the  United  States  as  lecturer  before 
the  Cercle  Frangais  de  I'Harvard. 

Rod,  called  also  a  pole,  or  perch,  a  meas- 
ure of  length,  equivalent  to  5'4  yards,  or  l6J^ 
feet.    See  Perch;  Weights  a.nd  Me.vsures. 

Rodakowski,  ro-da-kov'ske,  Henryk,  Polish 
artist:  b.  Lemberg  1823.  He  studied  art  in 
Paris  under  Cogniet  and  finally  settled  there. 
His  works  consist  of  historical  pieces,  genre,  and 
portraits,  the  latest  being  the  best.  He  received 
medals  in  1852  and  1855  and  was  made  chevalier 
of  the  Legion  of  Honor  in  1861.  He  painted  the 
portraits  of  Gen.  Dembinski  (1852) ;  .Artist's 
Mother  (1853);  Prince  Saieha;  Count  Raczyn- 
ski  (1859).  Among  his  historical  pieces  are 
'Sigismund  Sanctioning  Privileges  of  Nobility* 
(1872);  <War  Without  Fight';  'Galician  Peas- 
ants at  Church*  (1857);  'Battle  near  Choczym 
in  1673';  'King  Sobieski  Receiving  Envoy  from 
Vienna*  (1861). 

Rodbertus,  Johann  Karl,  yd'han  karl  rod- 
ber'toos,  German  political  economist:  b. 
Griefswald  12  Aug.  1805;  d.  Jagetzow  6  Dec. 
1875.  In  1829-32  he  was  in  the  Prussian  civil 
service.  In  1848  he  entered  his  brief  political 
career,  as  a  member  of  the  Prussian  national  as- 
sembly. Then  he  was  for  a  fortnight  minister 
of  education,  and  in  January,  1849,  entered  the 
second  chamber  from  Berlin.  Rodbertus  was  the. 
real  founder  of  scientific  socialism  in  Germany. 
In  contradistinction  to  Marx  (q.v.),  above 
whom  he  is  placed  by  many  modern  economists, 
he  was  not  international  nor  material  in  his 
views,  but  a  nationalist  and  idealist,  and  ex- 
pected social  questions  to  be  solved  by  legal 
methods.  Prof.  Wagner  has  called  him  "the 
most  distinguished  theorist  of  the  purely  eco- 
nomic side  of  scientific  socialism."  He  wrote 
several  works  in  connection  with  his  propa- 
ganda. Consult  the  lives  by  Dietzel  (1886-7) 
and  Jentsch  (1899). 

Rodd,  Sir  James  Rennell,  English  diplo- 
mat and  poet :  b.  9  Nov.  1855.  He  was  educated 
at  Haileybury  College  and  Oxford  University, 
and  entered  the  diplomatic  service  as  attache  in 
1883.  He  was  attache  at  Berlin  in  1884,  and  at 
Athens  in  1888,  2d  secretary  to  Rome  in  1891  and 
to  Paris  in  1892,  secretary  of  legation  at  Cairo 
1894-1901,  and  secretary  of  the  English  Em- 
bassy at  Rome  from  1901.  In  prose  he  has  pub- 
lished 'Frederick:  Emperor  and  Crown  Prince'; 
'Customs  and  Lore  of  Modem  Greece' ;  and  in 
verse  'Poems  in  Many  Lands' ;  'Feda  and 
Other  Poems' ;  'The  Unknown  Madonna' ;  'The 
Violet  Crown* ;  'Ballads  of  the  Fleet.* 

Rodenberg,  ro'den-berg,  Julius,  German 
poet :  b.  Rodenberg,  Hesse- Nassau,  26  June  1831. 
He  came  of  a  Jewish  family  of  the  name  of 
Levy,  but  adopted  the  name  of  his  birthplace  for 
bis  own.  He  was  educated  at  the  universities 
of  Heidelberg,  Gottingen,  and  Berlin,  afterward 
devoting  himself  to  literature  and  traveling,  and 
since  1874  has  been  editor  of  the  'Deutsche 
Rundschau.*     His  publications  include:   'Jotu-- 


nalistic  Life  in  London*  (1859)  ;  'Pictures  of 
Berlin  Life*  (1885-8);  fiction,  'The  New 
Deluge*  (1865)  ;  'TheGrandidier*  (1878)  ;  etc. 

Rodenbough,  ro'den-bow,  Theophilus 
Francis,  American  army  officer:  b.  Easton, 
Pa.,  s  Nov.  1838.  He  was  educated  at  Lafayette 
College,  and  in  1861  was  appointed  second  lieu- 
tenant in  the  United  States  army.  In  the  penin- 
sular campaign  of  1862  he  was  captured  at 
Manassas,  but  was  soon  exchanged,  and  at  the 
battle  of  Gettysburg  was  in  command  of  a  regi- 
ment He  was  engaged  at  Winchester,  losing 
an  arm  in  that  battle,  and  was  brevetted  major 
for  his  bravery.  In  1865  he  was  brevetted  brig- 
adier-general of  volunteers,  mustered  out  of  the 
volunteer  service,  and  was  appointed  major  in 
the  regular  army.  In  1870  he  was  retired  with 
full  rank  as  colonel.  He  was  secretary  of  the 
Military  Service  Institution  in  1879,  its  vice- 
president  in  1890-1,  assistant  inspector-general  of 
New  York  in  1880-3,  and  in  1890-1901  chief  of 
the  bureau  of  elections  in  New  York.  He  has 
written:  'From  Everglade  to  Caiion  with  the 
Second  Dragoons*  (1875);  'Afghanistan  and 
the  Anglo-Russian  Dispute*  (1886);  'Uncle 
Sam's  Medal  of  Honor*  (1887) ;  'Sabre  and 
Bayonet*   (1897);  etc. 

Roden'tia,  or  Glires,  an-  extensive  order  of 
Mammalia,  represented  by  such  forms  as  mice, 
beavers,  porcupines,  squirrels,  rabbits,  lemmings, 
etc.  Of  the  characteristics  tooth  structures  are 
the  most  important  The  canines  are  always 
absent  and  the  incisors  large  and  chisel-like,  and, 
with  the  exception  of  the  Leporida,  which  have 
four  in  the  upper  jaw,  never  more  than  a  single 
pair  in  each  jaw.  These  teeth  consist  each  of 
a  front  layer  of  hard  enamel  and  a  posterior 
part  of  softer  dentine,  which  ensures  a  persistent 
sharp  edge,  since  the  more  rapid  wearing  of  the 
softer  dentine  leaves  the  harder  enamel  of  the 
front  surface  as  a  chisel-like  edge.  These  teeth 
continue  to  grow  from  persistent  pulps  through- 
out life.  The  incisors  are  long  and  curved,  and 
each  forms  a  segment  of  a  circle.  Between  the 
incisors  and  the  molar  teeth  a  wide  interval  ex- 
ists. The  molars  are  few,  and  their  crowns  may 
exhibit  a  variously  laminated  or  tuberculate  pat- 
tern. This  structure  of  the  molars  has  relation 
to  the  motion  of  the  jaws  in  gnawing,  the  jaws 
being  so  articulated  by  narrow  condyles  fitting 
in  longitudinal  grooves  that  they  slide  backward 
and  forward  instead  of  moving  vertically,  as  in 
most  other  animals.  The  transverse  ridges  of 
the  molar  teeth  act  therefore  in  opposition  to  this 
sliding  motion  of  the  jaws.  The  molars  in  some 
cases  (as  in  the  beavers)  also  grow  from  per- 
sistent pulps  and  possess  undivided  fangs.  There 
is  always  a  succession  of  milk  and  permanent 
dentitions.  The  chief  chewing  muscle  is  the 
masseter,  which  is  greatly  developed,  while  the 
temporal  muscle  is  small. 

The  usual  number  of  toes  is  five  on  both  feet, 
but  the  pollcx  may  be  rudimentary  or  absent, 
and  in  the  hind  feet  the  number  may  be  reduced 
to  four,  as  in  the  hares,  or  to  three,  as  in  the 
agouti,  jerboa,  etc.  Generally  they  are  all 
clawed,  but  sometimes,  as  in  the  capybara,  have 
hoof-like  terminations.  The  scapula  is  narrow 
and  remarkable  for  the  long  acromion  process, 
and  the  clavicles  are  generally  well  developed, 
but  may  be  imperfect  or  absent  as  in  the  hares- 
and  guinea-pig.    The  femur  generally  possesses 
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a  third  trochanter,  and  the  tibia  and  fibula  are 
distinct  or,  as  in  the  rats  and  hares,  united.  The 
beaver  has  the  hind  feet  webbed,  to  adapt  it  for 
its  semi-aquatic  life.  Some  rodents  have  the 
hind  legs  of  extreme  length,  as  the  jerboas. 
Usually  a  more  or  less  complete  hairy  screen 
extends  across  the  mouth  at  the  narrow  region 
of  the  palate  behind  the  incisor  teeth,  thus  pre- 
▼enting  the  entrance  into  the  hinder  portion  of 
the  mouth  of  the  chips  or  dust  that  result  from 
gnawing  operations.  Many  rodents  are  provided 
with  cheek-pouches  for  carrying  food;  usually 
these  open  within  the  mouth,  but  in  the  Ge- 
omyida  they  open  externally. 

The  stomach,  generally  a  simple  structure, 
may  in  some  forms,  as  the  lemmings,  become 
quite  complex,  and  its  anterior  portion  as  in 
beavers,  may  be  provided  with  glandular  ap- 
pendages. This  same  portion  in  the  dormouse 
is  glandular  and  dilated  so  as  to  resemble  the 
proventriculus  or  digestive  stomach  of  birds.  A 
large  sacculated  caecum  generally  exists,  and  the 
intestine  is  usually  very  long.  A  gall-bladder  is 
sometimes  wanting.  The  surfaces  of  the  cerebral 
hemispheres  are  smooth  or  destitute  of  convolu- 
tions, and,  when  viewed  from  above,  the  cerebel- 
lum is  seen  to  be  in  great  part  uncovered  by 
the  cerebrum.  The  corpus  callosum  is  well  de- 
veloped. The  penis  is  usually  retractile  and 
contains  a  bone,  and  the  testes  normally  remain 
in  the  abdomen,  but  descend  periodically  into 
the  groin  at  the -breeding  seasons.  The  uterus 
is  frequently  completely  divided  into  two  cor- 
nua  or  horns,  each  of  which  opens  separately 
into  the  vagina.  In  others  the  two  cornua  unite 
to  form  a  single  uterus  or  womb.  The  placenta 
is  of  the  deciduate  type,  and  of  discoid  form. 
Rodents  are  extremely  prolific.  Most  species  of 
rodents  have  characteristic  and  penetrating  odors 
which  arise  from  scent  glands  variously  located 
in  the  vicinity  of  the  anus.  The  skin,  gen- 
erally covered  with  hair,  is  spiny  in  the  porcu- 
pines (q.v.),  some  genera  of  which  group 
possess  prehensile  tails.  Many  of  these  animals 
furnish  furs  of  value  in  commerce. 

Extent  and  Classification. —  This  is  by  far  the 
largest  order  of  mammals,  comprising  more  than 
2,000  species.  Rodents  are  found  in  all  parts  of 
the  world,  but  are  poorly  represented  in  the 
Australian  region  and  on  Madagascar,  and 
are  altogether  absent  from  certain  oceanic  is- 
lands. In  South  America  they  reach  their  max- 
imum development.  With  a  very  few  exceptions, 
such  as  the  house-rats  and  the  muskrat,  they  are 
exclusively  herbivorous,  and  different  species 
subsist  upon  grains,  nuts,  bark,  roots,  herbage, 
etc.  Notwithstanding  their  great  structural  sim- 
ilarity the  rodents  have  fitted  themselves  to  the 
most  varied  environmental  conditions,  and  pre- 
sent many  remarkable  adaptations  and  interesting 
habits.  Most  of  them  are  terrestrial ;  many,  like 
the  mole-rats,  rabbits,  and  prairie  marmots,  are 
burrowers ;  some,  as  the  beaver  and  muskrat,  are 
aquatic ;  many  squirrels  and  others  are  arboreal. 
They  run,  leap,  climb,  or,  like  the  flying  squir- 
rels and  Anomalurus,  sail  through  the  air  on 
skinny  parachutes.  Some,  as  the  woodchuck,  are 
solitary;  many  are  gregarious,  like  the  rats  and 
mice,  colonial  like  the  rabbit  and  prairie  marmot, 
or  even,  like  the  beaver,  form  co-operative  so- 
cieties and  exhibit  wonderful  building  instincts. 
Migratory  movements  of  large  parties  of  rodents 
are  not  infrequent,  the  most  remarkable  of  which 


are  the  well-known  migrations  of  the  lemmings. 
Although  generally  of  small  size,  the  rodents 
have  gained  a  dominance  both  of  species  and 
individuals  through  their  great  fecundity  and 
their  ability  to  gnaw  out  a  living  beyond  the 
reach  of  most  animals.  Their  wariness  and 
secretiveness  have  aided  no  little  toward  their 
preservation,  though  they  form  the  chief  sub- 
sistence of  a  host  of  snakes,  birds  of  prey,  and 
small  carnivorous  mammals.  Human  interests 
are  affected  by  these  animals  in  a  variety  of 
ways.  Some  of  them  furnish  food,  furs,  or  sport, 
others  are  interesting  pets,  but  the  great  major-.  * 
ity  are  injurious  to  agricultural  interests.  No 
less  than  400  species  and  many  additional  sub- 
species have  been  described  as  occurring  within 
the  limits  of  North  America,  the  great  majority 
being*  mice. 

The  following  is  a  modem  classification  of 
the  order,  though  some  mammalogists  recognize 
a  larger  number  of  families: 

Group  Simplicidentata. —  There  is  a  single 
pair  of  tipper  incisors  with  the  enamel  layer  con- 
fined to  the  anterior  surface ;  the  fibula  does  not 
articulate  with  the  calcaneum.  Three  sub- 
orders : 

I.  Hystricomorpha,  or  porcupine-like  rodents : 
tibia  and  fibula  distinct,  alveolus  of  lower  incisor 
ending  on  the  medial  side  of  the  ramus  of  the 
lower  _  jaw,  only  one  premolar  in  each  jaw. 
Families:  Octodontids,  containing  the  coypu 
and  many  others  chiefly  of  South  America,  but 
a  few  in  Africa;  Hystricidce,  the  porcupines; 
ChinchilUda,  chinchillas  of  South  America; 
Dasyproctida,  agoutis,  etc.,  of  South  America; 
Dinomyida,  containing  a  single  generalized  ro- 
dent of  Peru ;  Caviida,  the  cavies  or  guinea-pigs 
and  capybara  of  South  America. 

II.  Sciuromorpha,  or  squirrel-like  rodents: 
tibia  and  fibula  distinct  from  each  other,  the  al- 
veolus of  the  lower  incisor  penetrating  the  ramus 
of  the  lower  jaw  and  the  premolars  one  or  two  on 
each  side  above  and  one  on  each  side  below. 
Families:  Sciuridce,  the  squirrels  and  marmots, 
found  throughout  the  world  except  Australia; 
Anotnalurid<e,  peculiar  squirrel-like  animals  with 
extensive  parachutes  along  the  sides,  found  in 
tropical  Africa ;  Haplodontida,  Haplodon,  of  the 
Rocky  Mountains ;  Castorida,  the  beavers,  of  the 
northern   hemisphere. 

III.  Myomorpha,ot  rat-like  rodents :  tibia  and 
fibula  coalesced,  lower  incisors  as  in  the  squirrels, 
premolars  %  to  \.  Families:  Dipodid<e,  jumping 
mice,  jerboas,  etc..  North  America,  Europe,  Asia, 
and  Africa;  Murid<e,  the  rats  and  mice,  a  very 
extensive  and  cosmopolitan  group  which  is  va- 
riously subdivided ;  Afyoxidee,  dormouse  of 
Europe  and  other  Old  World  forms ;  Geomyida, 
pouched  gophers  and  pouched  mice  of  America ; 
Lophiomyidcc,  a  remarkable  arboreal  African 
form ;  Spalacidar,  the  mole  rats  and  their  allies 
of  the  Old  World. 

Group  Duplicidentata. —  Besides  the  large 
incisors,  the  enamel  covering  of  which  extends 
all  around,  there  is  a  second  pair  in  the  upper 
jaw;  the  fibula  articulates,  with  the  calcaneum 
and  the  ankle  and  elbow  joints  are  tongued  and 
grooved ;  tibia  and  fibula  co-ossified.  One  sub- 
order: Lagomorpha,  hare-like  rodents,  with  two 
families:  Leporidx,  hares  and  rabbits,  cosmo- 
politan ;  Lagomyida,  picas  or  whistling  hares. 
North  America  and  Europe. 
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Fottil  Rodentia. —  Rodent  remains  first  occur 
in  a  fossil  state  in  the  Eocene  Period,  in  which 
remains  of  forms  allied  to  the  dormice,  porcu- 
pines, and  squirrels  exist.  In  Pliocene  and 
post-Pliocene  formations  they  become  tolerably 
plentiful.  Of  the  post-Tertiary  forms,  Trogon- 
therium,  or  the  great  beaver,  found  in  European 
deposits,  is  a  familiar  species,  and  the  cave 
beaver  {Castor  spelaus)  is  also  a  notable  form. 
Trogontherium  may  possibly  have  survived  the 
human  period.  The  hares  and  rabbits  first  occur 
as  fossils  in  Lower  Miocene  of  North  America 
and  Pliocene  of  Europe,  and  the  rats  and  mice 
are  found  in  Eocene,  Miocene,  and  Pliocene 
formations.  The  guinea-pigs  are  chiefly  Pleisto- 
cene, their  remains  occurring  in  the  Brazilian 
bone  caves  of  that  age.  Some  of  the  extinct 
rodents  were  as  large  as  an  ox.  Very  little 
light  has  been  thrown  on  the  origin  of  the  order 
by  a  study  of  the  fossil  forms,  though  Professor 
Cope  believed  the  Tillodonta  to  be  their  ances- 
tors. 

Bibliography. — ^Consult  the  articles  in  this 
work  on  the  various  animals  included  in  the 
order,  and  the  following:  Coues  and  Allen, 
'Monographs  of  North  American  Rodentia,* 
United  States  Geological  Survey  of  Territories 
(Washington  1877)  I  Elliot,  < Synopsis  of  the 
Mammals  of  North  America,'  Field  Columbian 
Museum  (Chicago  1901);  Beddard,  'Mammals' 
(London  1902)  ;  Alton,  *0n  the  Classification  of 
the  Order  Glires,'  Proc.  Zoological  Society 
(London  1876)  :  Woodward,  'Vertebrate  Paleon- 
tology* (Cambridge  1898)  ;  and  numerous  papers 
by  Merriam,  Miller,  Palmer,  and  others  in  the 
'Bulletins*  of  the  Biological  Survey  of  the 
United  States  Department  of  Agriculture. 

Roderick,  rod'er-ik  (Spanish,  _  Rodrigo), 
last  king  of  the  West  (joths  in  Spain.  In  ^10 
he  was  chosen  king.  Shortly  after  the  Moors, 
under  Muza,  invaded  Spain.  Roderick  met  the 
invaders  on  the  banks  of  the  Guadelete  in  711, 
but  was  defeated,  and  perished  in  the  battle. 
Some  accounts  declare  that  he  maintained  resist- 
ance for  two  years  longer.  He  is  the  hero  of 
Scott's  'Vision  of  Don  Roderick'  (1811)  and 
Southey's 'Roderick  the  Goth'  (1814).  Consult: 
Toilhan,  'Chronique  Rimee  des  Derniers  Rois  de 
Tolede'  (1885);  Dozy,  'Geschichte  der  Mauren 
in  Spanien'  (1874);  Saavedra,  'Estudio  sobre 
la  invasion  de  los  Arabes*  (1895). 

Rodgers,  r&j'erz,  Christopher  Raymond 
Perry,  American  naval  officer:  b.  Brooklyn, 
N.  Y.,  14  Nov.  1819;  d.  Washington,  D.  C,  8 
Jan.  1892.  He  entered  the  United  States  navy 
as  a  midshipman  in  1833,  commanded  the 
schooner  Phoenix  in  the  Seminole  war  in  1840-1, 
was  engaged  in  blockading  service  in  the  Mexi- 
can War,  and  served  in  the.  trenches  at  Vera 
Cruz  and  at  the  capture  of  Tobasco  and  Tuspan. 
He  was  commissioned  commander  in  1861,  was 
fleet-captain  at  the  Battle  of  Port  Royal,  and  also 
in  the  attack  on  the  defenses  of  Charleston  in 
1863.  He  was  then  appointed  to  command  the 
steam  sloop  Iroquois  and  was  engaged  in  special 
service  until  the  close  of  the  War.  He  became 
commodore  in  1870,  and  in  1874  received  rank 
as  rear-admiral.  He  was  superintendent  of  the 
Naval  Academy  in  1874-7,  in  command  of  the 
naval  forces  in  the  Pacific  in  1878-80,  and  from 
then  until  his  retirement  in  1881  was  a^ain 
superintendent   at   the   academy.     He  presided 


over  the  convention  held  in  Washington  in  1885 
for  fixing  a  prime  meridian  and  universal  day. 

Rodgers,  John,  American  naval  officer: 
b.  Harford  Cxjunty,  Md.,  11  July  1771;  d.  Phila- 
delphia I  Aug.  1838.  He  entered  the  naval 
service  in  1789,  and  in  1798,  as  lieutenant  and 
executive  officer  of  the  frigate  Constellation, 
captured  a  French  vessel,  for  which  service  he 
was  promoted  captain  in  1799.  In  1802  he  was 
appointed  to  the  Mediterranean  squadron  then 
engaged  in  the  war  with  Tripoli,  in  the  saccess 
of  which  he  was  largely  instrumental.  He  suc- 
ceeded Commodore  Barron  in  the  command  of 
the  squadron  in  1805,  and  in  this  office  rendered 
a  valuable  diplomatic  service  in  securing  treaties 
from  Tripoli  and  Tunis  which  established  the 
friendly  relations  since  existing  between  those 
countries  and  the  United  States.  In  1812  Com- 
modore Rodgers,  in  command  of  the  Atlantic 
Squadron,  was  the  first  to  fire  upon  the  British, 
and  during  the  campaign  captured  some  23  Eng- 
lish vessels.  He  was  president  of  the  Board  of 
Naval  Commissioners  1815-37,  except  during  the 
three  years  1824-7,  when  he  was  again  in 
command  of  the  Mediterranean  Squadron. 

Rodgers,  John,  American  naval  officer, 
son  of  the  preceding:  b.  Harford  County,  Md., 
8  Aug.  1812 ;  d.  Washington,  D.  C,  5  May  1882. 
He  was  commissioned  lieutenant  in  1840,  and 
was  engaged  in  the  hostilities  with  the  Semi- 
noles  from  1840  to  1843.  Subsequently  he  per- 
formed a  valuable  service  in  surveying  the  Flor- 
ida coast.  His  explorations  from  1852  to  1861  in 
the  North  Pacific  and  China  seas,  and  in  the 
Arctic  Ocean  were  also  of  much  scientific  and 
commercial  importance.  As  commander  of  the 
monitors  Weehawken,  Dictator,  and  Monadnock 
he  took  a  prominent  part  in  the  Civil  War.  He 
was  made  commodore  in  1863,  and  in  1869  com- 
missioned rear-admiral  in  command  of  the  Asi- 
atic fleet.  In  this  oflSce  he  rendered  valuable 
service  as  a  diplomat  by  establishing  the  safety 
of  American  commerce  in  Korea.  At  his  death 
he  was  superintendent  of  the  naval  observa- 
tory at  Washington. 

Rodin,  ro-din,  Auguste,  French  sculptor: 
b.  Paris  November  1840.  After  working  in  a 
subordinate  position  in  several  studios  he  ex- 
hibited for  the  first  time  in  the  Salon  in  187S, 
and  since  then  became  well  known  as  a  sculptor 
utterly  beyond  the  control  of  classical  convention, 
and  reveling  in  the  first  expression  of  emotion 
and  action,  yet  showing  a  power  of  execution 
worthy  of  the  best  Renaissance  art  His  statue 
of  Balzac,  ordered  by  the  government,  was  so 
palpably  an  attempt  to  suggest  by  a  plastic 
achievement  something  beyond  the  ran^e  of 
sculpturesque  expression,  that  it  was  rejected 
when  exhibited  as  a  cast.  Yet  he  has  done  some 
remarkable  work,  as  for  instance  'The  Brazen 
Age,'  exhibited  as  a  cast,  and  after  much  dis- 
cussion executed  in  bronze  for  the  Luxembourg 
Gardens.  Among  other  rugged  and  fantastic 
creations  are  'Burghers  of  Calais' ;  'The  Kiss.' 
He  has  made  busts  of  Bastien-Lepage,  Victor 
Hugo,  Henri  Rochefort,  and  Jules  Daloux,  the 
sculptor. 

Rodman,  rod'man,  Isaac  Peace,  American 
soldier:  b.  South  Kingston,  R.  I.,  18  Aug.  1822; 
d.  Sharpsburg,  Md.,  30  Sept.  1862.  He  engaged 
in  business  as  a  woolen  manufacturer,  served 
several  terms  in  the  Rhode  Island  legislature  and 
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in  1861  resigned  his  seat  in  the  state  senate,  or- 
ganized a  company,  of  which  he  was  commis- 
sioned captain,  and  went  to  the  front.  He  was 
promoted  lieutenant-colonel  for  ^llantry  at  the 
first  battle  of  Bull  Run,  fought  at  Roanoke  Island 
and  at  New  Berne,  N.  C,  and  in  1862  was  com- 
missioned brigadier-general  of  volunteers.  He 
commanded  a  division  at  Antietam  in  1862  and 
while  leading  a  charge  was  mortally  wounded. 

Rodman,  Thomas  Jefferson,  American 
military  officer:  b.  Salem,  Ind.,  30  July  1815; 
d.  7  June  1871.  He  was  graduated  from  the 
ordnance  department  of  West  Point  in  1841,  and 
was  appointed  to  service  at  various  arsenals, 
where  his  experiments  in  the  manufacture  of 
guns  soon  brought  him  into  prominence.  His 
method  of  casting  guns  on  a  hollow  core,  the 
metal  being  cooled  by  a  stream  of  water  running 
through  the  inside,  was  adopted  in  1847.  This 
method  he  later  applied  to  shells  and  cannon. 
In  i860  he  completed  his  experiments  upon  a 
15-inch  gun  for  the  uses  of  mammoth  powder, 
the  cannon  which  bears  his  name.  The  Rodman 
gun  and  mammoth  powder  were  adopted  by  the 
United  States  government  in  the  following 
year,  and  soon  after  by  Russia,  England  and 
Prussia.  In  1865  he  was  brevetted  brigadier- 
general,  and  four  years  before  his  death  pro- 
moted to  the  rank  of  lieutenant-colonel. 

Rodman  Gun.    See  Ordnance. 

Rodney,  rod'n!,  Caesar,  American  patriot: 
b.  Dover,  Del.,  7  Oct.  1728;  d.  there  29  June  1784. 
He  was  the  grandson  of  William  Rodney,  a  large 
landholder  under  the  Duke  of  York,  in  the  grant 
to  William  Penn,  and  member  of  Penn's  coun- 
cil. As  high  sheriff  of  Kent  County  and  judge 
of  all  the  lower  courts  of  the  Province  of  Dela- 
ware, Csesar  Rodney  came  into  prominence  as 
a  statesman.  He  was  a  delegate  to  the  Stamp 
Act  Congress  held  in  New  York  in  1765,  and 
as  speaker  of  that  body  was  largely  instrumental 
in  bringing  about  the  first  Continental  Congress, 
of  which  he  was  also  a  member.  In  this  ca- 
pacity he  was  one  of  the  signers  of  the  Declara- 
tion of  Independence.  In  1775,  after  the  second 
session  of  the  Congress  at  Philadelphia,  he  jour- 
neyed through  his  native  province  sowing  the 
seed  of  independence,  and  was  appointed  briga- 
dier-general in  the  army  under  Washington  at 
the  beginning  of  the  Revolution.  As  commander 
of  the  Delaware  militia  he  rendered  valuable 
service,  for  which  he  was  made  a  major-general 
in  1777.  In  this  year  also  he  was  made  president 
of  the  State  of  Delaware,  from  which  office  he 
retired  in  1782. 

Rodney,  Caesar  Augustus,  American  states- 
man, son  of  Caesar  Rodney  (q.v.)  :  b.  Dover, 
Del.,  4  Jan.  1772;  d.  Buenos  Ay  res,  Argentina, 
10  June  1824.  He  was  graduated  from  the  Uni- 
versity of  Pennsylvania  in  1789,  and  after  his 
admission  to  the  bar  in  1793  practised  law  in 
Wilmington,  Del.  On  account  of  his  election 
to  Congress  as  an  anti-Federalist  in  1805  he  has 
been  called  the  first  Democrat  in  that  body.  In 
i8c7  he  was  appointed  attorney-general  of  the 
United  States  b)[  President  Jefferson,  but  re- 
signed this  office  in  181 1,  and  in  the  War  of  1812 
took  active  part  on  the  Canadian  frontier  as  cap- 
tain of  artillery.  In  1821  he  again  represented 
Delaware  in  Congress,  and  in  the  following  year 
took  his  seat  in  the  United  States  Senate.  In 
1823  he  was  appointed  minister  plenipotentiary 
to  the  Argentine  orovinces. 


Rodney,  George  Brydges,  ist  Baron 
Rodney,  English  naval  commander:  b.  Walton- 
upon-rThames,  and  baptized  13  Feb.  1718;  d.  Lon- 
don 23  May  1792.  He  became  a  lieutenant  in 
1739,  first  obtained  a  ship  in  1742  and  in  1748 
went  to  Newfoundland  as  governor.  On  his  re- 
turn in  1751  he  was  elected  member  of  Parlia- 
ment. In  1759  he  was  promoted  rear-admiral, 
and  in  1761  sailed  to  the  West  Indies,  reduced 
Martinique  and  took  possession  of  St.  Lucia, 
Grenada  and  St.  Vincent.  In  1762  he  became 
vice-admiral  and  in  1764  was  made  a  baronet 
The  next  year  he  became  governor  of  Greenwich 
Hospital.  In  1779,  having  already  been  pro- 
moted to  the  rank  of  admiral,  he  was  put  in 
command  of  a  fleet  bound  for  the  West  Indies 
with  instructions  to  relieve  Gibraltar  on  his  way. 
This  latter  was  accomplished  on  16  Jan.  1780  by 
capturing  or  destroying  seven  ships  of  the  fleet 
of  the  Spanish  admiral,  Don  Juan  de  Langara. 
Continuing  on  to  the  West  Indies  he  encoun- 
tered the  French  fleet  onder  Guichen,  near  Mar- 
tinique, with  indecisive  results,  though  with  con- 
siderable loss  on  both  sides.  In  April  1782,  he 
again  met  a  French  fleet  in  the  West  Indies,  this 
time  commanded  by  Count  de  Grasse ;  and  after 
a  three  days'  fight  overcame  the  French,  capfured 
de  Grasse  and  his  flagship,  the  Ville  de  Paris,  but 
forewent  the  larger  part  of  his  spoil  by  not 
giving  chase.  Before  the  news  of  the  victory 
reached  England,  Admiral  Hugh  Pigot  had  been 
sent  to  supersede  Rodney,  and  though  he  retired 
from  active  service,  he  was  rewarded  with  a 
pension  and  a  barony.  Consult:  Mundy,  'Life 
and  Correspondence  of  Lord  Rodney'  (1830) ; 
Hannay,  'Rodney'   ('English  Men  of  Action'), 

Rodriguez,  rod-re'ges,  a  volcanic  island  in 
the  Indian  Ocean ;  about  375  miles  east  by  north 
of  Mauritius  (q.v.),  of  which  it  is  a  dependency. 
It  is  18  miles  long  by  7  miles  wide,  and  the 
altitude  is  about  1,750  feet.  It  is  surrounded 
by  a  coral  reef.  Its  isolation  has  prevented 
change  in  its  flora  and  fauna,  and  for  this  rea- 
son the  island  has  been  of  interest  to  the  botanist 
and  the  zoologist.  Until  near  the  end  of  the 
17th  century  the  solitarie,  now  an  extinct  bird, 
was  found  on  this  island.  The  island  was  dis- 
covered by  the  Portuguese  in  1645,  and  since 
1814  it  has  been  a  British  colony. 

Roe,  Charles  Francis,  American  soldier: 
b.  New  York  i  May  1848.  He  was  gradu- 
ated at  West  Point  in  1868  and  entered  the 
1st  cavalry,  being  assigned  to  frontier  duty.  In 
1870  he  was  transferred  to  the  2d  cavalry;  be- 
came 2d  lieutenant  in  1871  and  ist  lieutenant  in 
1880.  In  his  early  days  in  the  West  he  rode 
22^  hours  from  Camp  Harney,  Ore.,  to  Fort 
Bidwell,  Cal.,  to  carry  orders  to  prevent  an  In- 
dian outbreak.  In  1888  he  resigned  from  the 
army  and  engaged  in  real  estate  business  in 
New  York.  He  became  major  of  Troop  A,  New 
York  Volunteer  Cavalry,  in  1895,  and  later  was 
appointed  major-general.  President  McKinley 
appointed  him  brigadier-general  of  United  States 
volunteers  in  June  1898,  but  he  resigned  in  the 
following  September. 

Roe,  Edward  Payson,  American  Presby- 
terian clergyman  and  novelist:  b.  Moodna,  New 
Windsor,  Orange  County,  N.  Y.,  7  March  1838 ; 
d.  Cornwall,  N.  Y.,  19  July  1888.  He  studied 
at  Williams  College,  and  at  Auburn  and  Union 
theological  seminaries;  was  ordained  to  the 
Presbyterian  ministry;  in  1862-s  was  a  chaplain 
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in  the  volunteer  service;  and  from  1865  until 
his  resignation  in  1874  held  a  Presbyterian  pas- 
torate at  Highland  Falls,  N.  Y.  There  his  ad- 
dresses on  topics  of  the  Civil  War  gained  for 
him  some  notice  as  a  speaker.  In  1874  he  re- 
moved to  Cornwall-on-Hudson,  N.  Y.,  where  he 
cultivated  small  fruits  and  turned  out  a  series 
of  novels  which  sold  largely  (759,000  copies,  it 
was  estimated,  at  his  death)  and  met  with  wide- 
spread interest,  but  quite  lacked  distinction  or 
literary  quality.  Among  the  titles  are:  'Bar- 
riers Burned  Away*  (1872) ;  'Opening  a  Cliest- 
nut  Burr'  (1874) ;  <A  Knight  of  the  19th  Cen- 
tury' (1877);  <A  Face  Illumined'  (1878); 
'Driven  Back  to  Eden>  (1885)  ;  and  'The  Earth 
Trembled'  (1887).  He  published  also  three 
books  on  horticulture.  Consult  'E.  P.  Roe: 
Reminiscences  of  his  Life,'  by  his  sister.  May 
Roe  (1899). 

Roe,  Francis  Asbury,  American  naval  offi- 
cer: b.  Elmira,  N.  Y.,  4  Qct.  1823;  d.  Washing- 
ton, D.  C,  28  Dec.  1901.  He  entered  the  naval 
service  in  1841  as  acting  midshipman  on  the 
John  Adams,  and  received  his  later  training  at 
the  Naval  Academy  at  Annapolis,  and  in  service 
in  various  parts  of  the  world.  He  was  execu- 
tive officer  of  the  flagship  Vincennes  during 
the  Arctic  exploring  expedition  of  1855,  and 
was  made  a  lieutenani  in  that  year.  At  the 
outbreak  of  the  Civil  War  he  was  appointed 
executive  officer  of  the  Pensacola,  which  was  in 
the  van  of  Farragut's  fleet,  and  was  especially 
commended  for  bravery  during  the  famous 
passage  of  Fort  Jackson  and  Fort  St.  Philip. 
In  1862  he  was  ordered  to  the  gunboat  Katah- 
din  and  upon  the  first  day  of  his  command 
fought  the  battle  of  Baton  Rouge.  For  this 
service  he  was  promoted  to  the  rank  of  lieu- 
tenant-commander. On  S  May  1864,  in  com- 
mand of  the  Sassacus,  he  defeated  the  Confed- 
erate ram  Albemarle  and  the  gunboat  Bombshell 
near  Plymouth,  N.  C.  As  commander  of  the 
Gulf  Division  of  Rear-Admiral  Palmer's 
squadron  at  Vera  Cruz  he  rendered  noteworthy 
service  as  negotiator  between  the  forces  of  Gen. 
Juarez  and  the  governor  of  Vera  Cruz,  and 
received  the  surrender  of  that  city  in  1867. 
From  1869  to  1871  he  was  with  the  Astatic  fleet 
and  was  commissioned  captain  in  1872.  In  1884 
he  was  promoted  rear-admiral  and  was  retired 
the  following  year. 

Roe,  Richard.      See  Doe,  John. 

Roe-deer,  a  small  European  deer  (Cafireolus 
capraa),  the  adult  measuring  about  two  feet 
at  the  shoulders  and  about  2j^  feet  at  the  hind 
quarters.  The  buck's  antlers  are  small,  and  pro- 
vided with  three  short  branches  only.  The 
general  body-color  is  a  brown.  The  tail  has  a 
white  patch  at  its  root  and  the  chin,  belly  and 
inner  aspects  of  the  limbs  are  grayish-white. 
These  animals  inhabit  mountainous  districts, 
and  are  monogamous,  each  male  remaining 
faithful  throughout  life  to  one  female.  The 
habits  of  the  roe  are  somewhat  like  those  of 
the  goat,  or  even  of  the  chamois.  It  keeps  its 
footing  on  rocks  with  great  security,  bounds 
very  actively,  and  takes  great  leaps.  Its  usual 
pace,  when  not  very  hard  pressed,  is,  however, 
a  kind  of  canter.  It  is  not  gregarious,  not  more 
than  a  buck  and  doe  with  one  or  two  fawns 
being  usually  seen  together.    The  voice  of  the 


roe-deer,  resembling  that  of  a  sheep,  but  shorter 
and  more  barking,  is  often  heard  through  the 
night.  The  roe  browses  on  the  tender  shoots  of 
trees  and  bushes  as  well  as  on  herbage,  and  is 
thus  very  injurious  to  young  woods.  It  is  never 
very  thoroughly  tamed,  and  when  kept  in  parks 
is  apt  to  become  mischievous,  and  the  male  dan- 
gerous. The  venison  is  superior  to  that  of  the 
stag,  but  not  equal  to  that  of  the  fallow  deer. 
The  horns  are  used  for  handles  of  carving 
knives  and  similar  articles. 

Roebling,  reb'ling,  John  Augustus,  Ameri- 
can civil  engineer:  b.  Mtihlhausen,  Prussia,  12 
June  1806;  d.  Brooklyn  22  July  1869.  He  was 
graduated  at  the  Ro>'al  Polytechnic  School  in 
Berlin  in  1826,  his  thesis  being  on  suspension 
bridges.  He  came  to  America  in  1831  and  set- 
tled in  Pittsburg,  Pa.  Later  he  was  engaged  in 
surveying  the  lines  of  the  Pennsylvania  railroad 
across  the  Allegheny  Mountains  from  Harris- 
burg  to  Pittsburg.  Having  spent  some  years 
thereafter  in  the  manufacture  of  iron  and  steel 
wire  he  utilized  his  new  product  in  1844-5  i" 
building  an  aqueduct  across  the  Allegheny  River 
at  Pittsburg,  consisting  of  a  wooden  trunk  sup- 
ported by  wire  cables.  The  bridge  comprised 
seven  spans  each  162  feet  long.  In  1846  he 
built  a  suspension  bridge  over  the  Monongahela 
River  at  Pittsburg,  and  after  building  several 
other  bridges  removed  his  business  to  Trenton, 
N.  J.,  and  in  1851  began  the  construction  of 
the  suspension  bridge  across  Niagara  River, 
connecting  the  New  York  Central  and  the  Ca- 
nadian Railway  systems.  He  next  built  the 
bridge  over  the  Allegheny  River  at  Pittsburg 
and  during  1856-67  the  bridge  connecting  Cin- 
cinnati and  Covington.  In  1868  he  was  chosen 
chief  engineer  for  the  construction  of  the  Brook- 
lyn Bridge ;  but  he  died  the  following  year  from 
the  effects  of  an  injury  to  one  of  his  feet.  The 
completion  of  the  structure  was  carried  out  by 
his  son.  He  was  the  author  of  'Long  and 
Short  Span  Railway  Bridges'  (1869). 

Roebling,  Washington  Augustus,  Ameri- 
can civil  engineer:  b.  Saxonburg,  Pa.,  26  May 
1837.  He  was  graduated  at  the  Rensselaer 
Polytechnic  Institute,  Troy,  N.  Y.,  in  1857,  and 
joined  his  father,  John  A.  Roebling  (q.v.),  in 
the  construction  of  the  suspension  bridge  across 
the  Allegheny  River  at  Pittsburg.  He  served 
in  the  Union  army,  1861-5;  was  brevetted  lieu- 
tenant-colonel in  December  1864  for  gallant 
service  before  Richmond  and  colonel  of  volun- 
teers in  March  1865  for  meritorious  service  dur- 
ing the  war.  He  joined  his  father  in  building 
the  Cincinnati-Covington  suspension  bridge  and 
became  assistant  engineer  in  constructing  the 
Brooklyn  bridge.  After  his  father's  death  in 
1869  the  entire  direction. of  the  work  was  left 
in  his  hands  and  the  bridge  was  completed  in 
1883.  Since  that  date  he  has  been  engaged  as 
vice-president  of  the  iron  and  steel  wire  and 
wire  rope  manufacturing  concern  of  John  A. 
Roebling  &  Sons  Co.  of  Trenton,  N.  J. 

Roeblingite,  a  white,  massive  mineral,  re- 
cently found  at  Franklin  Furnace,  N.  J.,  having 
the  remarkable  composition  HioCa*PbiSi»SiOa, 
which  is  interpreted  by  Penfield  as  being  a 
combination  of  five  molecules  of  the  silicate 
HiCaSiO<  with  two  molecules  of  the  basic  sul- 
phite, CaPbSO..    This  is  the  only  known  occur- 
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fence  of  a  sulphite  in  nature.  Named  after 
W.  A.  Roebling. 

Roebuck,  ro'bflk,  John  Arthur,  English 
politician:  b.  Madras,  India,  29  Dec.  1802;  d. 
London,  England,  30  Nov.  1879.  He  was  called 
to  the  bar  in  1831.  In  1832-7  and  in  1841-7  sat 
in  Parliament  for  Bath,  and  for  Sheffield  in 
1849-68  and  again  from  1874  until  his  death. 
He  defended  the  Crimean  war,  favored  the  Con- 
federacy in  the  United  States,  and  supported 
Beaconsfield  in  his  Eastern  policy  in  1877-8. 
In  1879  he  became  a  member  of  the  privy 
council.  He  wrote:  'Colonies  of  England* 
(1849);  'History  of  the  Whig  Ministry  of 
1830'   (1852);  etc. 

Roediger,  re'dig-er,  Emit,  German  Orien- 
talist: b.  Sangerhausen,  Thuringia,  13  Oct.  1801; 
d.  Berlin  15  June  1874.  He  studied  at  Halle, 
where  in  1830  he  became  extraordinary  and  in 
1835  ordinary  professor  of  Oriental  languages. 
He  removed  to  a  similar  post  in  Berlin  in  i860 
and  remained  there  until  his  death.  He  con- 
tinued the  work  of  Gesenius'  <Novus  Thesaurus 
Philologieus  Criticus  Linguae  Hebrseae  et  Chal'« 
dxx  Veteris  Testamenti,  Editio  ii.'  with  indexes, 
additions,  and  corrections  (1858).  He  edited 
Gesenius'  'Hebrew  Grammar,'  and  wrote  *De 
Origine  et  Indole  Arabicae  Librorum  V.  T.  His- 
toricorum  Interpretationis  Libri  Duo'  (1829). 

Roelofs,  re'lofs,  Willem,  Dutch  painter 
and  naturalist:  b.  Amsterdam  10  March  1822. 
He  early  made  his  home  in  Utrecht,  where  he 
learned  to  appreciate  the  beauty  of  the. Nether- 
lands landscape.  In  1845  he  began  his  art  career 
in  The  Hague  and  three  years  later  went  to 
Brussels,  thus  completing  his  studies  of  the 
Dutch  masters.  From  Belgium  he  passed  to 
France  and  received  the  great  artistic  impulse 
of  his  life  from  the  French  landscape  painters 
who  represent  the  aspects  of  nature  as  inter- 
pretative of  spiritual  moods.  Thus  he  learnt 
to  depict  what  we  may  style  the  transitions  of 
color  and  light  in  scenery  with  a  certain  dra- 
matic intensity,  and  preferred  the  portrayal  of 
dazzling  light  effects,  and  violent  contrasts  in 
color ;  as  when  the  sunlight  pours  like  a  torrent 
through  gaps  of  leafage  into  the  dark  forest 
depths.  He  has  traveled  through  the  whole  of 
Holland  and  gathered  subjects  and  motifs  ioT 
his  pictures  from  many  obscure  and  unfamiliar 
spots,  painting  with  equal  facility  in  oil  and 
water  color.  He  is  also  a  skilful  etcher.  As  a 
naturalist  he  is  well  known  among  students  of 
entomology. 

Roentgen,     rent'gen,     Wilhclm     Konrad, 

German  physicist :  b.  Lennep,  Prussia,  27  March 
1845.  He  was  educated  at  Ztirich;  became 
Kundt's  assistant  at  Wiirzburg  in  1870,  and  at 
Strasburg  in  1872;  was  made  lecturer  at  the 
latter  in  1874;  and  professor  extraordinary  in 
1876.  In  1879  he  was  appointed  professor  or- 
dinary at  Giessen,  in  1888  at  Wiirzburg,  in  1899 
at  Munich.  He  published  in  the  'Annalen  der 
Pliysik  und  Chemie*  the  results  of  numerous 
experimental  labors;  but  he  is  best  known  for 
his  discovery  in  1896  of  the  Roentgen  rays 
(see  X-Ravs)  which  proved  capable  of  such  wide 
application  in  surgery  and  other  fields,  and  for 
which  he  received  in  1901  the  Xobel  prize  for 
physics. 


Roga'tion  Days,  the  Monday,  Tuesday  and 
Wednesday  next  before  Ascension  Day :  so  called 
because  they  are  observed  as  days  of  solemn 
supplication,  with  processions  and  chanting  of 
the  Litanies  (Greek,  litaneia,  supplication;  equiv- 
alent to  Latin  rogatio).  The  custom  of  pro- 
cessions on  these  days  had  its  rise  in  the  city 
of  Vienne  in  Gaul  about  the  middle  of  the  5th 
century,  when,  the  city  having  been  visited 
with  earthquakes,  fires,  and  other  grave  calami- 
ties, the  bishop,  Saint  Mamertus,  ordered  a  i 
solemn  fast  and  public  supplication  of  three  days 
to  appease  the  divine  indignation:  and  there- 
after the  three  days'  supplication  was  practised  . 
annually,  the  custom  spreading  throughout  (jaul  r 
and  beyond  the  Alps.  Everywhere  these  pro- 
cessions  were  suppressed  in  England  after  the 
triumph  of  the  Reformation,  yet  in  some  locali- 
ties the  perambulation  of  the  boundaries  of 
parishes  on  the  "gang-days*  is  said  still  to  be^ 
kept  up.    See  also  Litany. 

Roger  I.,  count  of  Sicily:  b.  Normandy 
about  1031 ;  d.  Mileto,  Calabria,  iioi.  Roger's 
brothers,  Drago,  Humphrey,  William,  and  Robert 
Guiscard,  had  acquired  fame  in  Italy,  and  ob- 
tained possession  of  the  county  of  Aversa,  when 
he  was  summoned  thither  by  his  brother,  Robert, 
and  landed  in  Apulia  in  1057.  The  two  broth- 
ers, Robert,  the  eldest,  and  Roger,  the  youngest, 
founded  the  kingdom  of  the  Two  Sicilies.  Roger 
in  1063  defeated  the  Saracens  at  Ceramium,  and 
was  thereupon  confirmed  by  the  pope  in  all  his 
conquests  in  Sicily.  He  took  the  title  of  Count 
of  Sicily,  and  in  spite  of  certain  disputes  be- 
tween the  brothers,  the  complete  subjugation  of 
Sicily  was  the  result  of  their  joint  efforts. 
After  the  death  of  Robert  Guiscard  in  1085  the 
Norman  power  in  Italy  came  into  Roger's 
hands.  The  general  support  given  to  him  by  the 
pope  freed  him  from  many  dangers.  In  1098 
he  gave  him  a  free  brief  (the  genuineness  of 
which  has,  however,  been  questioned),  that  he 
would  send  no  legate  to  Sicily  without  Roger's 
consent,  and  left  it  to  him  to  decide  what 
bishops  should  attend  the  general  assemblies  of 
the  Church  and  whom  he  should  detain  for  the 
service  of  the  kingdom.  With  this  extension  of 
his  spiritual  rights  Roger  introduced  many  im- 
portant improvements.  Consult  Schack,  <Ge- 
schichte  der  Normanen  in  Sicilien>  (1889). 

Roger  II„  king  of  Sicily:  b.  about  1095; 
d.  February  1154,  second  son  of  Roger  I.  His 
elder  brother,  Simon,  died  in  1102,  and  during 
his  minority  the  government  was  administered 
first  by  his  mother,  Adelheid,  a  daughter  of  the 
Margrave  Boniface  of  Montserrat,  and  then  by 
Prince  Robert  of  Burgundy.  The  free  barons 
of  the  land,  however,  leagued  with  Pope  Hono- 
rius  II.  to  break  the  Norman  ascendency.  They 
had  no  success,  and  the  pope  voluntarily  con- 
firmed Roger  in  the  possession  of  Apulia  and 
Calabria.  Pope  Anacletus  extended  the  con- 
firmation to  Capua  and  Naples;  and  in  1130 
Roger  received  the  title  of  king.  He  now 
pressed  so  hard  upon  the  barons  that  Rainulf  of 
Avellino,  Robert  of  Capua,  Servius  of  Naples, 
and  others  revolted,  receiving  support  from  the 
(jerman  and  Greek  emperors,  Lothar  and  Em- 
manuel, and  the  influence  of  tne  anti-pope.  Inno- 
cent II.,  who  excommunicated  the  Sicilian  mon- 
arch.   Roper  in  1132  was  defeated  by  them  in 
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«n  engagement;  but  having  promptly  assembled 
a  new  army  suddenly  recovered  all  he  had  lost, 
and  although  the  revolt  lasted  till  1 136  it  ter- 
minated to  Roger's  advantage.  He  took  Malta 
and  the  adjacent  islands,  and  afterward  made 
himself  master  of  Tripoli.  With  a  second  fleet 
he  sailed  to  Madia,  and  took  it  in  1148.  At  the 
same  time  he  led  an  expedition  against  the  king- 
dom of  Greece,  in  which  he  took  Corfu  and 
Thebes,  and  plundered  Corinth,  Athens,  Cepha- 
lonia,  and  Negropont.  In  1152  he  extended  his 
dominion  from  Tripoli  to  Tunis,  and  from  the 
desert  of  Mohrab  to  Kairwan.  The  peace  which 
followed  he  turned  to  good  account,  reforming 
the  law,  introducing  order  into  the  administra- 
tion, and  patronizing  science.  Consult  Schack, 
*Geschichte  der  Normanen  in  Sicilien'  (1889). 

Roger  de  Hoveden,  English  historian: 
lived  in  the  last  half  of  the  12th  century;  d. 
Hoveden,  now  Howden,  East  Riding  of  York- 
shire. He  was  a  lawyer,  in  holy  orders,  and 
lived  at  the  court  of  Henry  H.,  whom  he  served 
in  many  diplomatic  and  professional  capacities. 
His  latter  days  were  spent  as  a  prebend  of  the 
collegiate  church  at  Howden,  to  which  he  had 
retired  on  the  death  of  his  royal  master.  The 
history  or  chronicle  which  he  wrote  during  his 
half  monastic  retirement  was  based  upon  'His- 
toria  Saxonum  vel  Anglorum  post  Obitum 
Bedse>  (iioi).  The  main  additions  made  by 
Roger  de  Hoveden  to  this  work  include:  the 
miracles  of  Edward  the  Confessor;  an  abstract 
of  the  charter  by  which  Hominburgh  and 
Brackenholm  were  ceded  by  William  the  Con- 
queror to  Durham;  a  list  of  French  knights  at 
the  siege  of  Nice.  Naturally  the  most  valuable 
part  of  the  Chronicle  is  that  which  relates  to 
the  time  in  which  Roger  lived  (1169-92).  Ed- 
ward I.  in  1291  caused  diligent  efforts  to  be 
made  to  secure  a  copy  of  it,  that  he  might  col- 
lect therefrom  evidence  bearing  on  the  vexed 
question  as  to  the  homage  due  the  king  of 
England  from  the  Scottish  Crown.  The  Chron- 
icle was  first  printed  in  1696.  Consult  Morley, 
^English  Writers>   (Vol.  HI.). 

Roger  of  Wendover,  English  chronicler: 
d.  1237.  He  was  a  monk  in  Saint  Alban's 
Abbey,  and  lived  to  be  prior  of  Belvoir.  His 
chronicle  extends  from  1189  to  1235,  and  bears 
the  title  'Flores  Historiarum*  in  the  <Historia 
Major.*  His  collaborator  was  John  de  Cellis, 
and  the  work  was  continued  by  Matthew  of 
Paris.    Consult  Morley,  'English  Writers.* 

Roger  Williams  University,  an  institution 
for  the  education  of  the  colored  race  at  Nash- 
ville, Tenn.  It  was  established  in  1863  by  the 
Baptist  Home  Mission  Society.  Its  work  is  in 
three  grades,  elementary,  secondary,  and  col- 
legiate; a  classical,  a  scientific,  an  English,  and 
a  normal  course  are  offered;  there  is  also  pro- 
vision for  professional  instruction  and  for  in- 
dustrial training  in  printing,  sewing,  etc.  The 
institution  is  supported  by  the  Baptist  Home 
Mission  Society  and  by  tuition  fees;  there  is 
no  endowment;  the  income  in  1903  amounted  to 
$9400;  the  grounds  and  buildings  were  valued 
at  $150,000;  and  the  library  contained  6,000 
volumes.  The  students  number  about  250,  and 
;he  professors  and  instructors  14. 

Rogerenes,  roj'er-enz,  The,  the  name 
liven  a  former  evangelical  sect  at  New  London, 


Conn.  They  were  of  non-resistant  princtples^ 
and  were  resolutely  opposed  to  any  dictation 
regarding  religious  observances,  aside  from  the 
teachings  of  the  New  Testament 

Rogers,  rdj'erz,  Fairman,  American  civil 
engineer:  b.  Philadelphia  15  Nov.  1833;  d. 
Vienna,  Austria,  23  Aug.  1900.  He  was  grad- 
uated from  the  University  of  Pennsylvania  in 
1853,  was  lecturer  on  mechanics  at  Franklin 
Institute,  Philadelphia,  in  1853-65,  and  profes- 
sor of  civil  engineering  at  the  University  of 
Pennsylvania  1855-70.  He  was  a  volunteer  in 
the  Union  army  in  1861  and  completed  the  sur- 
vey of  the  Potomac  River  northward  front 
Blakiston  Island  in  1862.  He  was  a  trustee  of 
the  University  of  Pennsylvania  in  1871-86,  pre- 
sented to  the  university  a  valuable  library  o£ 
works  on  engineering  in  1878,  and  finally  re- 
signed his  trusteeship  because  of  continued  resi- 
dence abroad.  Besides  various  valuable  scientific 
papers  he  wrote:  'Terrestrial  Magnetism  and 
the  Magnetism  of  Iron  Ships'  (1883);  and 
'Manual  of  Coaching*  (1900). 

Rogers,  Henry,  English  Congregational 
clergyman  and  essayist:  b.  St.  Albans  18  Oct. 
i8o6;  d.  Pennal  Tower,  Machynlleth,  Wales,  20- 
Aug.  1877.  He  studied  at  Highbury  College 
and  became  a  Congregationalist  minister  at 
Poole,  Dorsetshire,  in  1829.  Three  years  later 
he  was  appointed  lecturer  on  rhetoric  and  logic 
in  Highbury  College,  and  in  1836  became  pro- 
fessor of  English  language  and  literature  in 
University  College,  London.  He  was  made  pro- 
fessor of  English  language  and  literature  and 
mental  philosophy  in  Spring  Hill  College,  Bir- 
mingham, in  ^839,  and  held  that  post  till  185S 
when  appointed  principal  and  professor  of  the- 
ology in  the  Lancashire  Independent  College. 
From  1839  he  contributed  regularly  to  the 
'Edinburgh  Review,*  some  of  his  contributions 
to  that  periodical  being  collected  in  'Essays- 
Critical  and  Biographical*  (1874),  and. 'Essays 
on  Some  Theological  Controversies*  (1874). 
His  chief  work,  'The  Eclipse  of  Faith,*  a  piece 
of  skilful  dialectics,  was  published  anonymously 
in  1852,  being  followed  by  a  'Defence  of  the 
Eclipse  of  Faith*  (1854),  in  which  he  replied  tO' 
F.  W.  Newman's  reply  to  his  earlier  work. 

Rogers,  Henry  Darwin,  American  geolo- 
gist: b.  Philadelphia  1  Aug.  1808;  d.  near  Glas- 
gow, Scotland,  29  May  1866.  He  was  appointed 
professor  of  physical  sciences  at  Dickinson  Col- 
lege, Carlisle,  Pa.,  in  1830,  studied  in  London 
in  1831,  was  lecturer  on  geology  at  Franklin 
Institute  in  1833-4,  and  in  1835-46  was  pro- 
fessor of  geology  and  mineralogy  at  the  Uni- 
versity of  Pennsylvania.  In  1835  he  made  a 
geological  survey  of  the  State  of  New  Jcr^'-y, 
and '  was  appointed  geologist  in  charge  of  ihe 
survey  of  Pennsylvania  in  1836.  The  survey 
was  interrupted  in  1841-51  by  lack  of  appro- 
priations, and  Rogers  was  engaged  as  an  expert 
for  various  coal  companies,  until  he  resumed  the 
survey  which  was  then  concluded  in  1854.  The 
final  report  of  the  survey  was  entrusted  to  him, 
and  he  completed  the  work  in  Edinburgh.  From 
1857  until  his  death  he  was  professor  of  ge- 
ology and  natural  history  at  the  University  of 
Glasgow.  He  published:  'Description  of  the 
Geology  of  the  Sute  of  New  Jersey*  (1840); 
'The  Geology  of  Pennsylvania,  a  Government 
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Survey'  (1858);   numerous   geological   reports, 
etc. 

Rogers^  Heary  H.,  American  capitalist:  b. 
Fairhaven,  Mass.  He  was  educated  in  the 
schools  of  his  native  town,  and  afterward  became 
connected  with  the  Standard  Oil  Company,  of 
which  he  is  at  present  a  large  stock-holder  and 
a  vice-president.  Of  the  great  wealth  acquired 
through  his  numerous  business  enterprises  he 
has  devoted  large  sums  to  public  and  benevoleni. 
uses,  especially  for  the  benefit  of  Fairhaven. 
Among  his  gifts  to  the  town  are  two  schools, 
a  town  hall,  the  Millicent  Library  (a  memorial 
to  his  deceased  daughter),  a  Masonic  building, 
and  memorial  church  buildings,  comprising  a 
group  said  to  be  excellent  examples  of  Tudor 
architecture,  the  church  itself  being  perhaps  the 
finest  of  its  size  ever  built  in  America.  These 
buildings  were  erected  in  memory  of  the  giver's 
mother.  He  has  also  built  at  Fairhaven,  and 
presented  to  the  Millicent  Library,  a  system  of 
waterworks  from  which  it  derives  an  income; 
and  as  superintendent  of  streets  he  has  made, 
presumably  in  great  part  at  his  own  expense, 
vast  improvements  in  the  public  highways. 

Rogers,  Henry  J.,  American  inventor:  b. 
Baltimore,  Md.,  181 1;  d.  there  20  Aug.  1879. 
He  is  known  as  the  inventor  of  a  code  of  flag 
signals,  adopted  by  the  United  States  in  1846, 
and  was  also  the  originator  of  a  code  of  sig- 
nals in  which  colored  lights  are  used.  As  an 
associate  of  Samuel  F.  B.  Morse  (q.v.)  he  was 
instrumental  in  constructing  the  first  telegraph 
line,  and  was  the  inventor  of  several  important 
telegraphic  instruments,  and  was  one  of  the 
organizers  of  the  first  telegraph  companies  in 
the  United  States,  the  Magnetic  Telegraph  Com- 
pany, established  in  1845.  He  served  in  the 
Civil  War  as  acting  master  of  the  volunteer 
navy.  Subsequently  he  was  prominently  iden- 
tified with  the  American,  the  Bankers'  and 
Brokers',  the  Southern  and  Atlantic,  and  the 
Western  Union  Telegraph  companies.  His 
writings  include:  *The  Telegraphic  Dictionary 
and  Seaman's  Signal  Book'  (1845);  <The  Amer- 
ican Code  of  Marine  Signals'  (1854);  and,  in 
collaboration  with  W.  F.  Larkins,  'Rogers' 
Commercial  Code  of  Signals  for  All  Nations' 
(1859). 

Rogers,  Heniy  Wade,  American  lawyer:  b. 
Holland  Patent,  N.  Y.,  10  Oct.  1853.  He  was 
graduated  at  the  University  of  Michigan  in 
1874  and  was  admitted  to  the  bar  in  1877.  In 
1883  he  became  professor  in  the  law  school  of 
the  University  of  Michigan  and  was  its  dean 
from  1885  to  1890.    From  1890  to  1901  he  was 

f (resident  of  Northwestern  University,  and  in  the 
atter  year  became  connected  with  the  Yale  Law 
School,  where  he  is  at  present  dean.  He  has 
written:  <Illinois  Citations'  (1881),  and  < Expert 
Testimony'  (1883). 

Rogers,  Howard  J.,  American  educator:  b. 
Stephentown,  N.  Y.,  16  Nov.  1861.  His  early 
education  was  obtained  in  public  schools  and  at 
the  Pittsfield,  Mass.,  High  School;  after  gradu- 
ating in  18SS0  he  entered  Williams  College,  from 
which  he  was  graduated  A.B.  in  1884.  He 
was  admitted  to  the  New  York  State  Bar  in 
1887.  From  1884-92  he  was  teacher  of  history 
and  literature  in  the  Albany  Boys'  Academy; 
superintendent  of  the  New  York  State  Educa- 
tional Exhibit  at  the  World's  Columbian  Expo- 
sition, Chicago,  1892-4;  acting-secretary  of  the 


New  York  Commission  there,  and  editor  of  the 
official  report  of  the  commission,  1894-s;  Deputy- 
Superintendent  of  Public  Instruction,  New  York 
State,  1895-1901;  Director  of  Education  and  So- 
cial Economy  for  the  United  States  Commis- 
sion at  the  Paris  Exposition  of  1900.  At  the  St. 
Louis  Exposition,  1904,  he  was  Chief  of  the  De- 
partments of  Education  and  of  Social  Economy, 
and  also  Director  of  Congresses  and  editor  of  the 
Proceeding  of  the  International  Congress  of  Arts 
and  Sciences.  In  April,  1904,  he  became  First 
Assistant  Commissioner  of  Education  of  the  State 
of  New  York,  having  charge  of  Higher  Educa- 
tion. He  was  decorated,  in  1901,  by  the  French 
Republic  with  the  Order  of  the  Legion  of  Honoi 
of  France,  and  promoted  to  the  rank  of  officiet 
in  1904;  in  1904,  by  King  Victor  Emanuel  III. 
of  Italy,  with  the  Order  of  Chevalier  of  Saint 
Maurice  and  Lazare;  by  King  Oscar  II.  ot 
Sweden,  with  the  Order  of  the  North  Star;  and 
in  190S,  by  Emperor  William  II.  of  Germany, 
with  the  Order  of  the  Red  Eagle,  rank  of  officer, 
and  by  King  Leopold  II.  of  Belgium  with  thfe 
Royal  Order  of  Leopold. 

Rogers,  Jacob  S.,  American  manufacturer: 
b.  Paterson,  N.  J.,  1823;  d.  New  York  2  July 
1901.  In  1856  he  became  head  of  the  Rogers 
Locomotive  and  Machine  Works  of  Paterson. 
He  retired  from  active  business  in  1897,  and  upon 
the  completion  of  outstanding  contracts  closed 
the  works  i  Dec.  1900.  He  bequeathed  the  bulk 
of  his  estate  to  the  Metropolitan  Museum  of 
Art,  New  York.  Litigation  was  begun  by  other 
legatees,  but  a  settlement  was  effected  by  the 
payment  to  these  of  $250,000.  The  residuary 
estate,  about  $5,000,000,  went  to  the  museum. 

Rogers,  James  Edwin  Thorold,  English 
economist:  b.  West  Meon,  Hampshire,  1823;  d. 
Oxford  12  Oct.  1890.  He  was  educated  at 
King's  College,  London,  and  at  Oxford,  took 
orders  in  the  Established  Church,  and  appointed 
curate  of  St.  Paul's,  Oxford.  After  i860  he 
lost  sympathy  with  the  Tractarian  movement 
and  in  1870  was  the  first  to  take  advantage  of 
the  new  Clerical  Disabilities  Relief  Act  to  re- 
sign his  orders.  He  received  the  Tooke  profes- 
sorship of  statistics  and  economic  science  at 
King's  College,  London,  in  1859.  In  1862  he 
was  elected  for  five  years  Drummond  professor 
of  political  economy  at  Oxford,  but  failed  of  re- 
election at  the  end  of  that  term  on  account  of 
his  advanced  religious  views.  He  was  again 
elected  to  the  chair  in  1888,  however,  after  the 
death  of  Bonamy  Price,  who  had  held  the  post 
in  the  interval.  In  1880  he  entered  Parliament 
for  Southwark  and  in  1885  was  elected  for  Ber- 
mondsey;  but  his  adoption  of  Gladstone's  home 
rule  policy  in  1886  lost  him  his  seat  in  the  general 
election  of  that  year.  His  great  work  is  his 
< History  of  Agriculture  and  Prices  in  England' 

41866-93),  covering  the  period  from  1259  to  1793. 
tased  upon  this  was  his  <  Six  Centuries  of  Work 
and  Wages'  (1884). 

Rogers.  James  Guinness,  English  Congre- 
gational clergyman:  b.  Enniskillen,  Ireland,  29 
Dec.  1822.  He  was  educated  at  Trinity  College, 
Dublin,  and  at  Lancashire  Independent  Col- 
lege. He  held  his  first  charge  at  Newcastle-on- 
Tyne  in  1846-51,  was  pastor  at  Ashton-under- 
Lyne  1851-65,  and  from  the  last-named  date  until 
1902  was  minister  of  the  Clapham  Congrega- 
tional Church  in  London.  He  has  published: 
< Priests  and  Sacraments'  (1870);  'Present  Day 
Religion  and  Theology'  (1887);  <Christ  for  the 
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World>  (189s);  <The  Christian  IdeaP  (1898); 
etc. 

Rogers,  John,  English  Reformed  clergy- 
man, first  martyr  in  the  Marian  persecution:  b. 
Deritend,  Aston  parish,  near  Birmingham,  about 
1500;  d.  London  4  Feb.  1555.  He  obtained  his 
education  at  Cambridge,  in  1532-4  was  rector  of 
Trinity  the  Less,  London,  and  then  went  to 
Antwerp  as  chaplain  to  the  English  merchants 
there.  There,  it  is  said,  he  was  led  by  William 
Tindal,  then  busy  on  the  translation  of  the  Old 
Testament  into  English,  to  change  his  religious 
views.  He  then  took  charge  of  a  Protestant 
congregation  at  Wittenberg,  and  prepared  for 
the  press  an  English  rendering  of  the  Bible,  in- 
cluding Tindal's  New  Testament,  and  Old  Tes- 
tament as  far  as  the  end  of  2  Chronicles. 
His  part  in  the  translation  was  slight,  but  his 
marginal  notes  formed  the  earliest  English  com- 
mentary on  the  Scriptures.  The  whole  consti- 
tuted the  second  complete  version  in  English, 
Coverdale's  having  appeared  in  1535,  while  this 
appeared,  with  the  pseudonym  "Thomas  Mat- 
thew" on  the  title-page,  in  1537.  In  1548  Rogers 
returned  to  England,  in  1550  was  simultaneously 
made  rector  of  St.  Margaret  Moyses,  London, 
and  vicar  of  St.  Sepulchre  there.  In  1551  he 
received  the  prebend  of  St  Pancras  in  St  Paul's 
cathedral.  In  1553  he  preached  twice  at  Paul's 
Cross,  the  second  time  against  Catholicism  (6 
August),  three  days  after  Queen  Mary's  arrival 
in  London.  He  was  shortly  deprived  of  the 
emoluments  of  his  benefices,  on  27  Jan.  1554  'ni- 
prisoned  at  Newgate  at  the  instance  of  Bonner, 
new  bishop  of  London,  and  after  two  examina- 
tions (22,  29  January),  was  burned  at  the  stake 
at  Smithfield;  showing,  says  Fox,  "most  con- 
stant patience,  .  .  .  exhorting  the  people 
constantly  to  remain  in  that  faith  and  true  doc- 
trine which  he  before  had  taught"  Consult 
Fox,  <Book  of  Martyrs- ,  and  the  biography  by 
Chester  (1861). 

Rogers,  John,  American  sculptor:  b.  Salem, 
M:'.ij..  30  Oct.  1829;  d.  New  Canaan,  Conn., 
July  1904.  In  early  life  he  developed  a  talent  in 
clay  modeling;  and  in  1858  went  to  Europe  where 
he  studied  under  the  best  masters  in  Paris  and 
Rome.  He  returned  to  the  United  States  in  1859, 
and  modeled  a  large  number  of  statuettes,  of 
which  his  first  group.  'The  Checker  Players,* 
attracted  popular  attention.  Many  of  these 
«  Rogers  Groups  »  pertained  to  the  Civil  War  and 
elicited  general  popular  approval  rather  than  the 
unstinted  admiration  of  the  art  critic.  He  also 
executed  the  equestrian  statue  of  Gen.  Reynolds, 
now  at  the  city  hall  in  Philadelphia. 

Rogers,  Randolph,  American  sculptor:  b. 
Waterloo,  N.  Y.,  6  July  1825;  d.  15  Jan.  1892. 
He  studied  art  in  Europe  from  1848  to  1850 
when  he  returned  to  the  United  States,  where 
he  executed  a  statue  of  Bulwer's  blind  heroine 
'Nydia*  and  a  figure  of  President  'John  Adams. 
He  for  five  years  had  a  studio  in  New  York,  but 
established  himself  in  Rome  in  1855.  In  1858 
he  began  the  bronze  doors  for  the  Capitol  at 
Washington  and  subsequently  executed  several 
portrait  statues  and  memorial  monuments  in 
Providence,  Richmond,  Detroit,  and  other  cities. 
His  colossal  figures  of  Gens.  Lewis  and  Nelson, 
for  the  Washington  monument,  which  Crawford 
h;id  begun  to  raise  near  Richmond,  are  good 
specimens  of  his  work.    Among  his  other  statues 


is  that  of  Seward  in  Madison  Square  Park,  New 
York.  Perhaps  one  of  his  best  works  is  the 
figure  of  the  'Resurrection  Angel*  for  the  tomb 
of  Col.  Colt  in  Hartford,  Conn. 

Rogers,  Robert,  American  author  and  sol- 
dier: b.  Dunbarton,  N.  H.,  1727;  d.  England 
about  1800.  He  raised  a  company  of  soldiers 
known  as  "Rogers'  Rangers*  and  commanded 
them  efficiently  during  the  French  and  Indian 
War  of  1755-63.  He  visited  England  in  1765 
and  was  appointed  governor  of  Mackinaw, 
Mich.,  but  while  holding  this  office  was  charged 
with  designs  for  delivering  his  own  fort  to  the 
French  and  was  sent  to  Montreal  in  irons.  At 
the  outbreak  of  the  American  Revolution  he 
declined  a  commission  in  the  Colonial  army, 
though  professing  a  sincere  interest  in  the  cause 
of  the  colonies,  and  later  aroused  the  suspicions 
of  Washington.  He  was  secured  but  was  re- 
leased on  parole,  which  he  broke,  accepted  a 
commission  in  the  British  army  and  organized 
the  "Queen's  Rangers,"  recruits  to  which  he 
promised  their  "proportion  of  rebel  lands." 
Shortly  after  1776  he  went  to  England.  He  was 
proscribed  and  banished  by  the  provincial  gov- 
ernment of  New  Hampshire  in  1778.  Furtlier 
traces  of  his  life  are  lacking.  He  wrote:  *A 
Concise  Account  of  North  America*  (1765); 
'Ponteach,  or  the  Savages  of  America,*  a  trag- 
edy in  verse,  now  very  rare  (1766);  and  'A 
Diary  of  the  Siege  of  Detroit  in  the  War  with 
Pontiac,*  first  published  in  i860. 

Rogers,  Robert  Cameron,  American  poet: 
b.  Buffalo,  N.  Y.,  7  Jan.  1862.  He  was  grad- 
uated from  Yale  in  1883,  and  has  since  published 
'Wind  in  the  Clearing  and  Other  Poems*; 
'  For  the  King  and  Other  Poems ' ;  and  in  prose, 
'Will  o'  the  Wisp,*  a  sea  tale;  and  'Old  Dorset: 
Chronicles  of  a  New  York  Country  Side.' 

Rogers,  Samuel,  English  poet:  b.  Stoke- 
Newington,  London,  30  July  1763;  d.  London 
18  Dec.  1855.  After  completing  his  attendance 
at  private  school  he  entered  the  Rogers  banking 
establishment  as  a  clerk,  but  his  favorite  pur- 
suits were  poetry  and  general  literature.  He 
went,  on  one  occasion,  to  pay  in  person  his  re- 
spects to  Dr.  Johnson ;  but  hurried  away  in 
dread  of  raising  tlie  knocker.  In  1786  he  printed 
anonymously  'An  Ode  to  Superstition,  with 
Some  Other  Poems.*  His  'Pleasures  of 
Memory,*  with  which  his  name  is  principally 
identified,  appeared  in  1792.  It  is  a  carefully 
finished  and  graceful  production,  but  somewhat 
deficient  in  force  and  vigor,  and  though  every 
one  is  familiar  with  the  name,  the  'Pleasures  of 
Memory*  is  a  poem  that  at  the  present  day  is 
comparatively  little  read.  It  was  received  with 
unbounded  applause,  and  the  reputation  of  the 
author  was  still  further  confirmed  by  the  publi- 
cation in  1798  of  'An  Epistle  to  a  Friend  and 
Other  Poems.*  He  now  built  the  celebrated 
house  in  St.  James'  Street,  Westminster,  which 
he  had  in  part  decorated  by  Stothard  and  Flax- 
man  ;  filled  with  antiques,  books,  and  art-works, 
all  selected  in  admirable  taste;  and  long  made 
the  centre  of  intellectual  society.  It  ought  also 
to  be  recorded  that,  though  possessed  of  much 
surface  brusqueness,  and  bitter  of  tongue,  no 
man  was  more  generous  in  relieving  distress  or 
assisting  struggling  genius :  and  Sheridan, 
Moore,  Campbell,  and  others,  were  all  indebted 
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at  different  times  to  his  generous  liberality. 
He  published  in  1810  his  poem  of  'Columbus,' 
which  was  severely  handled  by  the  'Quarterly 
Review,'  and  met  with  little  success.  'Jacque- 
line, a  Tale,'  appeared  in  1814,  in  the  same 
volume  with  Lord  Byron's  'Lara.'  The  same 
year  he  visited  Paris,  extending  his  tour  to 
Italy,  and  remained  abroad  for  several  years. 
On  his  return  in  1819  he  published  the  poem  of 
•Human  Life,'  and  in  .1822  appeared  the  first 
part  of  his  'Italy,'  a  series  of  poems  descriptive 
of  the  scenery  and  antiquities  of  that  country, 
and  perhaps  the  finest  of  all  his  works.  Con- 
tinuations of  it  followed  at  successive  periods, 
and  a  complete  edition  in  1830,  beautifully  illus- 
trated by  Prout,  Stothard,  and  Turner,  which, 
with  an  illustrated  edition  of  his  other  poems, 
composes  two  8vo  volumes,  and  was  issued  at 
a  large  outlay  to  the  author.  It  proved,  how- 
ever, a  remunerative  speculation.  In  1850 
Rogers  was  offered  the  laureateship,  vacated  by 
the  death  of  Wordsworth,  but  declined  the  ap- 
pointment, which  was  bestowed  on  Tennyson. 
His  unique  collection  of  works  of  art  was  dis- 
posed of  by  auction  after  his  death.  Rogers' 
long  life  saw  many  literary  changes,  from  the 
times  of  Goldsmith  and  Johnson  to  those  of 
Thackeray  and  Dickens.  He  was  a  kind  of 
English  "autocrat  of  the  breakfast  table" ;  fa- 
mous for  his  anecdotes  and  bon-mots,  and  his 
discussions  of  politics  and  art.  He  was  cer- 
tainly a  representative,  though  among  the  less 
prominent,  of  a  brilliant  period  of  English 
poetry;  with  him  care  and  taste  served  for 
genius.  A  volume  of  his  'Table  Talk'  was 
published  by  Alexander  Dyce  (i860).  Consult 
Clayden,  'Early  Life  of  Samuel  Rogers'  (1887), 
and  'Rogers  and  His  Contemporaries'  (1889). 
The  correspondence,  journals,  and  memoirs  of 
the  earlier  19th  century  abound  in  references 
to  him. 

Rogers,  William  Augustus,  American  as- 
tronomer: b.  Waterford,  Conn.,  13  Nov.  1832; 
d.  Waterville,  Maine,  1  March  1898.  He  was 
graduated  from  Brown  University  in  1857,  en- 
gaged in  teaching  at  Alfred  University  and  in 
1858  accepted  its  chair  of  mathematics  and 
astronomy.  In  1864-5  he  served  in  the  United 
States  navy  and  in  1866-7  studied  at  Yale,  but 
resumed  his  duties  at  Alfred  after  each  interrup- 
tion, and  under  his  direction  the  observatory 
there  was  built  and  equipped.  He  was  ap- 
pointed assistant  at  the  Harvard  Observatory  in 
1870  and  became  assistant  professor  of  astron- 
omy in  1877.  He  accepted  the  chair  of  as- 
tronomy and  physics  at  Colby  University  in 
1886  and  remained  there  until  his  death.  His 
work  at  Harvard  Observatory  consisted  of  ob- 
serving and  mapping  all  the  stars  down  to  the 
9th  magnitude,  in  a  narrow  belt  a  trifle  north 
of  our  zenith,  a  task  which  consumed  11  years 
in  observations  and  15  years  for  their  reduc- 
tions. He  overcame  the  difficulty  of  finding 
micrometer  spiderwebs  suitable  for  his  work  by 
etching  glass  plates  with  hydrofluoric  acid,  an 
expedient  which  proved  so  successful  that  he 
furnished  the  government  with  the  plates  used 
by  the  expedition  to  observe  the  transit  of 
Venus.  He  was  an  acknowledged  authority  on 
micrometrical  work  and  established  standards 
of  measurement  for  practical  mechanical  work. 


He  was  an  active  member  of  various  scientific 
societies  and  published  nearly  70  papers  con- 
cerning his  specialties.  He  also  published,  in 
the  'Annals  of  Harvard  Observatory' :  'Ob- 
servations made  with  Meridian  Circle,  1871-2' ; 
'Catalogue  of  8,627  Stars  Between  49°  50'  and 
so"  10'  of  North  Declination,  1875' ;  'Journal 
of  Zone  Observations  During  the  Years  1875- 
1883';  etc. 

Rogers,  William  Barton,  American  geolo- 
gist and  physicist:  b.  Philadelphia  7  Dec.  1804; 
d.  Boston  30  May  1882.  He  was  educated  at 
William  and  Mary  College,  gave  scientific  lec- 
tures before  the  Maryland  Institute  in  1827,  and 
in  1828  became  professor  of  natural  philosophy 
and  chemistry  in  William  and  Mary  College. 
From  1835  until  his  resignation  in  1853  he  was 
professor  of  natural  philosophy  in  the  Univer- 
sity of  Virginia.  He  added  to  the  course  min- 
eralogy and  geology;  and  organized  and  di- 
rected the  Virginia  geological  survey  until  its 
discontinuance  in  1842.  During  his  occupancy 
of  this  chair  he  devoted  much  of  his  time  to 
original  researches  in  geology,  chemistry,  and 
physics.  He  was  also  a  leading  member  of  the 
Association  of  American  Geologists  and  Nat- 
uralists (organized  1840),  and  to  its  'Transac- 
tionS'  contributed  important  memoirs,  including 
observations  on  the  temperature  of  coal  mines 
in  eastern  Virginia.  In  1853  he  removed  to 
Boston,  where  he  continued  his  researches  and 
voluminous  contributions  to  scientific  journals 
of  the  United  States  and  Europe,  and  in  1862 
lectured  before  the  Lowell  Institute  on  "The 
Application  of  Science  to  the  Arts."  At  the  re- 
quest of  several  citizens  of  Boston,  he  drew  up 
in  1859  a  scheme  entitled  "Object  and  Plan  of 
an  Institute  of  Technology,"  to  include  a  so- 
ciety of  arts,  a  museum  of  arts,  and  a  school 
of  industrial  science.  He  then  memorialized  the 
State  legislature,  and  at  length  obtained  from 
the  State  a  charter  (1862),  and  the  grant  of  a 
tract  in  the  Back  Bay  district  upon  which  to 
place  the  buildings  of  the  institution.  Chosen 
the  first  president  of  the  Massachusetts  Institute 
of  Technology,  he  was  made  also  professor  of 
physics  and  geolog^y,  and  in  1864  visited  Europe 
for  the  purchase  of  scientific  instruments  and 
appliances.  He  organized  the  system  of  teach- 
ing which  still  in  general  obtains  in  the  Insti- 
tute, and  whose  leading  feature  was  laboratory 
instruction  not  only  in  chemistry,  but  in  physics, 
mechanics,  and  mining.  He  resigned  his  post 
as  president  in  1870,  but  resumed  his  duties 
from  1878  to  1 881,  when  ne  was  succeeded  by 
Francis  A.  Walker  (q.v.).  In  1847  he  presided 
at  the  meeting  by  which  the  Association  of 
American  Geologists  arid  Naturalists  was  en- 
larged into  the  American  Association  for  the 
Advancement  of  Science ;  was  made  president  of 
the  latter  in  1875;  was  a  corporate  member  of 
the  National  Academy  of  Sciences;  became  its 
president  in  1878;  and  was-  a  founder  and  the 
first  president  of  the  American  Social  Science 
Association.  He  has  been  characterized  as  one 
who  had  in  a  high  degree  "the  faculty  of  pre- 
senting the  claims  of  science  on  popular  interest 
and  respect  with  force  and  lucidity."  His  gifts 
of  expression  as  speaker  and  writer  were  excel- 
lent. Many  of  his  researches  added  materially 
to  scientific  knowledge.    Among  his  books  were 
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'The  Strength  of  Materials'  (1838)  ;  <The  Ele- 
ments of  Mechanical  Philosophy*  (1852);  and 
•Papers  on  the  Geology  of  Virginia*  (1884), 
comprising  his  yearly  reports  in  1836-40.  Con- 
sult the  'Life  and  Letters,'  published  in  1897. 

Rogersville,  r6j'6rz-vil,  Tenn.,  village, 
county-seat  of  Hawkins  County;  on  the  South- 
ern railroad;  about  45  miles  east-northeast  of 
Knoxville.  It  is  in  a  fertile  valley,  bordered  by 
mountainous  regions  rich  in  variegated  marble, 
and  building  stone,  and  having  considerable  coal. 
The  chief  manufacturing  establishments  are 
flour  mills,  furniture  factories,  and  machine 
shops.  A  number  of  the  villagers  have  employ- 
ment in  the  marble  quarries.  The  educational 
institutions  are  the  McMinn  Military  Academy, 
and  the  Swift  Memorial  Institute.  The  latter 
was  founded  in  1848  by  the  Presbyterian  Church. 
There  are  good  public  schools  and  two  school 
libraries.  The  national  bank  has  a  capital  of 
$75,000.    Pop.  (1910)  1,582. 

Rogersville,  Engagements  at.  On  5 
Nov.  1863  Col.  Israel  Garrard,  with  the  7th 
Ohio  cavairy,  2d  Tennessee  mounted  infantry, 
and  a  battery  of  four  guns,  occupied  Rogers- 
ville, Tenn.,  camping  near  the  town.  During 
the  day  Gen.  W.  E.  Jones,  with  about  2,500 
Confederate  cavalry,  crossed  the  Holston  River 
near  Kingsport,  made  a  night  march  by  roads 
badly  guarded,  and  at  daybreak  of  the  6th  sur- 
prised and  captured  Garrard's  outposts,  and  ad- 
vanced towards  his  camp,  attacking  and  routing 
the  7th  Ohio,  Garrard  and  a  few  of  his  men 
escaping  to  Morristown.  Jones  then  attacked 
the  Tennessee  regiment,  which  made  a  good 
resistance,  but  was  soon  surrounded  and  obliged 
to  surrender.  The  Union  loss  was  about  20 
killed  and  wounded,  and  650  men,  four  guns, 
two  colors,  1,000  horses  and  mules,  and  40 
wagons  and  ambulances  captured.  The  Confed- 
erate loss,  as  reported,  was  10  killed  and 
wounded.  New^  of  the  disaster  caused  a  hasty 
retreat  of  the  Union  forces  from  Jonesboro  and 
Greeneville  to  Bull's  Gap,  where  it  was  learned 
that  Jones  had  not  advanced  beyond  Rogers- 
ville, and  the  retreat  ended.  At  the  same 
time  Jones  retreated  in  an  opposite  direction 
to  the  Virginia  line. 

On  21  Aug.  1864  Rogersville  was  held  by 
a  small  force  of  Confederate  cavalry,  under 
Col.  Watkins,  which  was  attacked  at  day- 
break by  a  detachment  of  the  13th  Tennessee 
cavalry,  under  Lieut.-Col.  Ingerton.  Several 
Confederates  were  killed  and  wounded,  and 
Watkins,  with  25  of  his  men,  captured,  the  re- 
mainder escaping  to  Kingsport.  On  8  Oct  1864 
Gen.  John  C.  Vaughn,  having  driven  a  Union 
force  from  Kingsport,  followed  it  to  Rogers- 
ville, and  attacked  with  his  brigade,  killing  10 
and  wounding  several  Union  troops,  and  driving 
the  remainder  to  Bull's  Gap.  On  10  December 
Gen.  A.  C.  Gillem,  with  a  Union  brigade,  marched 
from  Knoxville,  on  the  12th  drove  in  the  pickets 
of  Gen.  Duke's  brigade,  and  followed  to 
Big  Creek,  four  miles  from  Rogersville,  where 
the  Confederates  had  taken  a  strong  position. 
With  a  part  of  his  command  Gillem  made  a 
flank  movement,  charged  with  the  other  part, 
and  drove  the  Confederates  from  position  and 
through  Rogersville,  in  the  direction  of  Kings- 
port,  where  they  were  overtaken  next  day  and 


routed,  with  some  loss.    Consult:  'Official  Rec- 
ords' Vols.  XXXL,  XXXIX.,  and  XLV. 

E.  A.  Caruan. 

Roget,  ro-zha',  Peter  Mark,  English  phy- 
sician: b.  London  18  Jan.  1779;  <!•  Malvern, 
Worcestershire,  12  Sept.  1869.  He  was  edu- 
cated at  the  University  of  Edinburgh  and  was 
appointed  physician  to  the  Manchester  Infirmary 
in  1804.  In  1808  he  removed  to  London,  where 
he  became  physician  to  the  Northern  Dispen- 
sary. He  was  elected  a  fellow  of  the  Royal 
Society  in  1815  and  for  20  years  served  as  its 
secretary.  He  was  professor  of  physiology  at 
the  Royal  Institute  in  1833-6,  and  in  1837  was 
active  in  the  establishment  of  the  University  of 
London,  in  the  senate  of  which  he  continued  a 
member  until  his  death.  He  retired  from  prac- 
tice in  1840  and  devoted  himself  to  literature 
and  to  mechanics,  for  which  he  had  decided 
talent.  He  wrote:  'Animal  and  Vegetable 
Physiology  Considered  with  Reference  to  Nat- 
ural Theology'  (1834);  'Physiology  and  Phre- 
nology' (1838);  and  the  famous  'Thesaurus  of 
English  Words  and  Phrases'   (1852). 

Roggeveld  (rog'ge-veld)  Mountains,  in 
Africa,  in  the  southwestern  division  of  Cape 
Colony,  running  northwest  to  southeast  with  an 
average  height  of  5,000  feet  They  form  a  west- 
ern continuation  of  the  Nieuwveld  Mountains. 

Rogier,  ro-zhe-a,  Charles  Latour,  Belgian 
statesman:  b.  St  Quentin  17  Aug.  1800;  d. 
Brussels  27  May  1885.  He  was  educated  at  the 
L'niversity  of  Liege  and  at  the  outbreak  of  the 
Belgian  revolution  in  September  1830  became 
a  revolutionary  leader  in  Brussels.  On  24  Sep- 
tember he  was  made  president  of  the  adminis- 
trative commission  and  later  went  as  a  delegate 
of  the  provisional  government  to  Antwerp. 
After  an  armistice  had  been  arranged  with  Hol- 
land, he  exercised  absolute  power  in  the  reor- 
ganization of  the  administration  of  the  city. 
He  represented  Liege  in  the  National  Congress, 
votevl  to  establish  a  hereditary  monarchy,  and 
proposed  the  adoption  of  the  elective  second 
chamber.  He  became  governor  of  the  province 
of  Antwerp  in  1831  and  the  next  year  minister 
of  the  interior.  He  retired  in  1834  after  having 
carried  a  law  providing  for  the  establishment  in 
Belgium  of  the  first  railway  in  Europe.  From 
1834  to  1840  he  was  again  governor  of  Antwerp ; 
and  leader  of  the  Liberal  party  in  oppositioa 
1841-7.  He  became  prime  minister  and  minister 
of  the  interior  in  1847  and  by  his  energy  and 
foresight  Belgium  escaped  tiie  revolutionary 
crisis  that  involved  Europe  in  1848.  In  1850  he 
organized  secondary  education  under  control  of 
the  state ;  but  retired  from  office  in  1852.  Again 
becoming  prime  minister  in  1857  one  of  the 
first  acts  of  his  ministry  was  the  fortification  of 
Antwerp.  In  1861  he  became  minister  of  for- 
eign affairs  and  succeeded  in  freeing  the  navi- 
gation of  the  Scheldt,  which  fact  contributed  to 
make  Antwerp  one  of  the  important  ports  of 
Europe.  He  retired  from  ministerial  office  in 
1868,  though  he  sat  for  Tournai  until  his  death. 

Rogue  Money,  the  popular  name  for  an 
assessment  formerly  levied  on  every  county  in 
Scotland  "for  defraying  the  charges  of  appre- 
hending criminals,  or  subsisting  them  when 
apprehended,  and  of  carrying  on  prosecutions 
against  them."    This  tax  was  first  imposed  by 
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a  statute  of  George  I.,  on  the  assertion  that 
criminals  were  in  the  habit  of  escaping  punish- 
ment for  lack  of  the  funds  necessary  to  bring 
them  to  justice.  The  freeholders  in  each  shire 
were  directed  to  fix  the  assessment  at  any  of  the 
head  courts  yearly,  and  to  appoint  collectors. 
By  an  act  of  Victoria  rogue  money  in  the  shires 
was  abolished,  and  in  lieu  thereof  power  was 
conferred  on  the  Commissioners  of  Supply  to 
levy  by  rate  a  "Ojunty  General  Assessment* 

Rogue  (rog)  River  Indians,  the  name  ap- 
plied to  a  number,  of  Indian  tribes  on  Rogue 
River,  southwestern  Oregon,  most  of  which  be- 
longed to  the  Athapascan  stock,  but  the  mem- 
bers of  the  Takilman  stock  were  also  included. 
They  were  not  friendly  to  the  early  settlers, 
and  in  1853,  with  neighboring  tribes,  finally  re- 
sented the  continued  encroachments  on  their 
lands  by  conducting  a  succession  of  massacres 
and  outrages  which  continued  until  1856,  when 
they  were  compelled  to  submit  to  American 
troops  and  sent  to  Grande  Ronde  Reservation, 
whore  they  remained  until  the  spring  of  1857 
when  they  were  finally  established  on  Siletz 
Reservation.  Here,  with  five  other  tribes,  they 
now  number  453. 

Rohan,  Henri  de,  6n-re  de  ro-ah,  Duke  of, 
French  general :  b.  Castle  of  Blain,  Brittany,  21 
Aug.  1579;  d.  Konigsfeld  13  April  1638.  In 
his.i6th  year  he  joined  the  court  of  Henry  IV., 
whose  childless  marriage  led  him  to  entertain 
the  hope  that,  as  a  very  near  relative,  he  might 
one  day  succeed  him  in  Navarre,  but  in  1610  the 
assassination  of  the  king  dashed  all  his  hopes. 
The  opposing  parties  again  flew  to  arms  and 
Rohan  placed  himself  at  the  head  of  the  Cal- 
vinists.  But  Louis  XIII.  and  Richelieu,  the  all- 
powerful  minister,  annihilated  the  political 
existence  of  the  Huguenots.  Rohan  then  with- 
drew from  his  native  land,  and  in  exile  wrote 
'Memoires  sur  les  Choses  advenues  en  France 
depuis  la  Mort  de  Henri  IV.>  (1630).  In  the 
wars  of  Venice  against  Austria  he  commanded 
the  troops  of  the  republic  till  the  Peace  of 
Cherasco  in  1631.  Later  he  went  to  Geneva, 
where  he  composed  his  'Memoires  et  Lettres  sur 
la  Guerre  de  la  Valteline'  (1638).  In  Germany 
the  Roman  Catholic  league  had  made  war 
against  the  Protestants,  and  Rohan  in  1638 
joined  Bernard  of  Weimar,  then  commanding 
the  Protestant  army  on  the  Rhine.  He  was 
wounded  at  the  battle  of  Rheinfelden,  28  Feb. 
1638,  and  his  death  followed  shortly  afterward. 
Besides  the  works  mentioned  above  he  wrote 
<De  rinteret  des  Princes  et  Etats  de  la  Chre- 
tiente'    (1638). 

Rohan,  Lotiis  Ren£  Edouard,  Prince  de. 
See  Diamond  Necklace. 

Rohilkhand,  ro-hll-kflnd'  or  -kind',  or 
Rohilcund,  India,  a  division  of  the  United 
Provinces  of  Agra  and  Oudh,  bounded  north  by 
the  Himalayas,  separating  it  from  Kumaon,  west 
and  southwest  by  the  Ganges,  and  east  and  south- 
east by  Oudh;  area,  io,ffis  square  miles.  The 
surface  is  a  plain,  with  a  gradual  slope  south, 
in  which  direction  its  principal  streams,  Ram- 
ganga,  Deoha,  and  others,  flow.  Its  north  fron- 
tier is  occupied  by  an  extensive  forest;  else- 
where palms,  the  sugarcane,  cotton,  and  the 
■  finer  fruits  of  the  temperate  zone  flourish.    It 


takes  its  name  from  the  Rohillas,  an  Afghan 
tribe,  who  gained  possession  early  in  the  i8th 
century.  The  division  is  subdivided  into  the 
districts  Bijnur,  Muradabad,  Budaon,  Bareli, 
Terai,  and  Shahjahanpur.  It  encloses  the  na- 
tive principality  of  Rampur.  Pop.  of  division, 
5,343.674. 

Rohlfs,  rolfs,  Anna  Katharine  Green, 
American  novelist:  b.  Brooklyn,  N.  Y.,  11  Nov. 
1846.  She  was  graduated  from  Ripley  College 
(Poultney,  Vt),  in  1867,  and  in  1884  was  mar- 
ried to  Charles  Rohlfs.  In  1878  she  won  a 
great  success  with  <The  Leavenworth  Case,'  a 
detective  story  with  an  ingenious  and  well- 
elaborated  plot  With  the  exception  of  a  dra- 
matic poem,  'The  Defence  of  the  Bride*  (1882), 
and  a  drama,  <Riiisi's  Daughter*  (1887),  her 
other  works  follow  similar  lines.  Artiong  the 
titles  are:  < A  Strange  Disappearance*  (1879); 
<The  Mill  Mystery'  (1886);  '7  to  i2>  (1887); 
<A  Matter  of  Millions'  (1890)  ;  < Marked  Per- 
sonal' (1893);  <Dr.  Izard'  (1895);  'That  Af- 
fair Next  Door>  (1897)  ;  'The  Circular  Study' ; 
•The  Filigree  Ball'  (1903);  <The  MilHonaire 
Baby,'  and  <The  House  in  the  Mist'  (1904). 

Rohlfs,  Friedrich  Gerhard,  German  Afri- 
can traveler:  b.  Vegesack,  Germany,  14  April 
183 1 ;  d.  Goderburg,  Prussia,  3  June  1896.  He 
was  educated  at  Heidelberg  and  Gottingen  and 
in  1855-60  served  as  a  surgeon  in  the  French 
army  at  Algiers.  He  traveled  through  Mo- 
rocco in  i860  and  in  1862  explored  the  Tafilet 
Oasis.  He  traveled  in  North  Africa  in  1863 
and  in  1865,  joined  the  English  expedition  to 
Abyssinia  in  1867,  and  in  1868  traveled  in  Cyre- 
naica.  He  conducted  an  expedition  through 
the  Libyan  Desert  in  1873-4,  faveled  in  North 
America  in  1875-6,  and  in  1878  again  visited 
Africa,  penetrating  to  the  Kufra  Oasis.  He 
traveled  in  Abyssinia  in  1880  and  in  1884-5 
acted  as  German  consul  at  Zanzibar.  He  wrote : 
*Joumey  through  Morocco'  (1869) ;  'Across 
Africa'  (1874-5);  'My  Mission  to  Abyssinia' 
(1883);  'What  News  from  Africa'  (1887); 
etc. 

Rojas  y  ZorriUa,  ro'has  e  thor-rel'ya. 
Francisco  de,  Spanish  dramatist:  b.  Toledo, 
Spain,  4  Oct.  1607;  d.  about  1680.  Information 
concerning  his  life  is  of  a  fragmentary  charac- 
ter and  he  is  frequently  confused  with  several 
other  persons  of  the  same  name.  He  seems  to 
have  studied  at  the  universities  of  Toledo  and 
Salamanca  and  his  work  had  become  famous  by 
1632,  as  Montalvan  mentions  him  in  high  terms 
in  his  'Para  Todos'  of  that  year.  There  was 
a  rumor  that  he  had  been  assassinated  in  1638 
but  it  was  clearly  unfounded,  as  in  1644  he 
was  honored  with  the  mantle  of  the  Order  of 
Santiago,  an  evidence  of  favor  at  court.  He 
was  author  of  numerous  plays  and  sacred  pieces, 
but  took  no  pains  to  preserve  his  works  and 
many  of  them  have  been  lost,  though  he  did 
publish  two  'Parts'  of  his  dramas  (1640-5) 
and  announced  a  third  which  never  appeared. 
Among  the  best  of  his  remaining  works  are: 
'Del  Reyabajo  ninguno' ;  'Entre  bobos  anda  el 
juego' ;  'Lo  que  son  mujeres';  'Casarse  por 
yengarse.'  No  complete  edition  of  his  remain- 
ing works  has  been  published,  but  an  excellent 
selection  is  given  in  Rivadeneyra's  'Biblioteca 
de  Autores  Espaftoles'   (Vol.  LIV..  1866). 
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Rokitansky,  ro-ke-tan'ske,  Karl,  Bason 
VON,  Bohemian  anatomist :  b.  Koniggratz  19 
Feb.  1804;  d.  Vienna  23  July  1878.  He  studied 
at  Prague  and  Vienna;  became  professor  of 
pathological  anatomy  at  the  University  of  Vi- 
enna in  1834,  and  continued  there  until  1875. 
His  great  work,  <Handbuch  der  pathologischen 
Anatomie'  (1842-6),  stands  as  the  foundation 
of  the  science  of  pathological  anatomy.  It  was 
translated  by  order  of  the  Sydenham  Society  in 
1849-52.  In  1869  Rokitansky  became  president 
of  the  Austrian  Academy  of  Sciences. 

Roland,  Jean  Marie  de  la  Platiire,  zhdh 
ma-re  de  la  pla-te-ar  ro-lan,  French  patriot: 
b.  Thizy  (Beaujolais)  18  Feb.  1734;  d.  Rouen 
15  Nov.  1793.  From  a  humble  position  in  the 
mercantile  world,  he  rose  to  eminence  in  the 
city  of  Amiens,  in  which  he  held  the  office  of 
inspector  of  manufactures.  His  interests,  how- 
ever, were  not  in  trade,  and  his  views  upon 
political  economy  and  the  great  problems  of 
government  brought  him  into  the  ranks  of  the 
philosophers  of  his  day.  In  1780  he  married 
Manon  Jeanne  Phlipon,  whose  share  in 
the  Revolution  was  even  greater  than  his  own. 
At  the  outbreak  of  the  Revolution  he  joined  the 
Moderate  Republican  party,  during  whose  brief 
rule  he  was  made  minister  of  the  interior.  This 
position  he  held  from  March  until  June  1792, 
when  the  Girondists  were  forced  to  retire.  After 
the  conflict  in  Paris  10  August,  Roland  was 
recalled,  but  the  Jacobin  spirit  was  too  strong, 
and  he  was  forced  to  flee.  Upon  hearing  of 
the  death  of  his  wife  he  took  his  own  life. 
Consult  Lamartine,  'Histoire  des  Girondins' 
(1847:  English  translation  by  Ryde). 

Roland,  Manon  Jeanne  Phlipon,  wife  of 
Jean  Marie  Roland  (q.v.)  :  b.  Paris  17  March 
1754;  d.  there  9  Nov.  1793.  With  a  mind  bent 
upon  interests  far  beyond  her  years  from  ear- 
liest childhood.  Mademoiselle  Phlipon,  the 
daughter  of  a  Paris  engraver,  developed  at  19 
remarkable  talents,  and  at  24  into  a  woman  of 
great  brilliancy  of  intellect,  a  disciple  of  Rous- 
seau, the  emancipation  of  the  common  people 
her  creed,  and  their  deliverers,  the  philosophers 
and  patriots  of  France,  her  friends  and  coun- 
sellors. In  1779  she  was  married  to  M.  Roland, 
with  whose  political  fortunes  her  life  was 
thenceforth  bound.  Her  faith  in  the  outcome 
of  the  Revolution  was  that  of  a  devotee,  her 
enthusiasm  the  inspiration  of  a  great  party.  At 
first  the  friends  and  confidants  of  Robespierre 
and  those  who  were  afterward  leaders  of  the 
Jacobin  element,  the  Rolands  became  the  de- 
fenders of  the  more  moderate  republican  idea, 
and  were  among  the  greatest  martyrs  to  this 
cause.  On  the  fall  of  the  Girondists  in  the 
summer  of  1793,  Madame  Roland  was  arrested, 
and  on  the  9th  of  November  was  guillotined. 
During  her  imprisonment  she  wrote  her  famous 
'Memoires,'  which  were  afterward  published,  to- 
gether with  her  correspondence  with  the  other 
leaders  of  the  French  Revolution.  Consult: 
Lamartine,  <Histoire  des  Girondins,'  English 
translation  by  Ryde  (1849);  'Correspondence 
de  Madame  Roland,'  edited  by  C.  Perroud 
(1901);  Tarbell,  'Lite  of  Madame  Roland' 
(1896). 

Roland,  roland   (Italian,   Ori-ando),  hero' 
of  romance  and  one  of  the  paladins  of  (Charle- 


magne, of  whom  he  is  represented  as  the 
nephew.  His  character  is  that  of  a  brave,  un- 
suspicious, and  loyal  warrior,  but  somewhat  sim- 
ple in  his  disposition.  According  to  the  <Song 
of  Roland*  (nth  century)  which  forms  part 
of  the  'Chansons  de  Geste,'  Charlemagne,  after 
a  six  years'  stay  in  Spain,  resolved  to  return 
home.  By  the  advice  of  Roland  tlie  emperor 
sent  Ganelon  to  Saragossa  to  receive  tlie  homage 
of  the  Saracen  king  Marsilius.  This  mission 
had  been  fatal  to  all  who  had  been  formerly 
sent  on  it,  and  Ganelon,  to  revenge  himself  on 
Roland,  betrayed  to  Marsilius  the  line  of  march 
of  the  Christian  army.  Marsilius  collects  an 
immense  host,  allows  Charlemagne  to  cross  the 
Pyrenees  with  the  main  body  of  his  force,  and 
falls  upon  the  rear-guard  commanded  by  Ro- 
land (778).  A  desperate  struggle  ensued; 
100,000  infidels  fell,  and  Roland  had  only  50 
remaining  of  the  20,000  warriors  whom  he  had 
led  into  the  narrow  pass  of  Roncesvalles  (Ronce- 
vaux).  Another  pagan  army  hastens  up.  See- 
ing himself  now  fairly  overpowered  Roland  at 
last  sounds  his  enchanted  horn,  which  is  heard 
beyond  the  mountains  by  the  emperor.  The 
traitor  Ganelon,  however,  deceives  Charlemagne 
with  the  assurance  that  Roland  is  only  engaged 
on  a  deer  hunt.  Thrice  the  sound  of  the  ivory 
horn  is  heard  and  unanswered,  but  another  blast, 
the  violence  of  which  cracked  Roland's  temples, 
alarmed  the  emperor  for  the  safety  of  his  favor- 
ite warrior.  He  hurries  up  to  his  assistance, 
but  it  is  too  late;  Roland,  wounded  in  many 
places,  has  dragged  himself  to  die  at  the  foot 
of  a  tree,  has  sung  his  death  song  and  thrown 
down  his  enchanted  sword,  Durandal,  and  the 
ivory  horn,  and  covered  them  with  his  body. 
Nothing  remains  but  to  avenge  the  death  of  the 
hero,  and  this  (Charlemagne  does  in  a  series  of 
bloody  victories,  with  the  narration  of  which 
the  poem  closes.  The  poems  of  Pulci,  'Mor- 
gante  Maggiore' ;  of  Boiardo,  'Orlando  Inna- 
morato' ;  and  Ariosto,  'Orlando  Furioso,' 
relate  to  Roland  and  his  exploits.  Consult :  Ein- 
hard,  *Vita  Caroli  Magni' ;  Turpin,  <De  Vita 
Caroli  Magni  et  Rolandi' ;  Schmidt,  'Ueber  die 
italienischen  Heldengeschichten  aus  dem  Sagen- 
kreis  Karls  des  Grossen*   (1820). 

Rolfe,  rolf,  William  James,  American 
Shakespearian  scholar:  b.  Ncwburyport,  Mass., 
10  Dec.  1827.  He  was  educated  at  Amherst 
College,  and  after  teaching  in  Wrentham,  Mass., 
became  master  of  the  high  school,  Dorchester, 
Mass.,  in  1852.  In  1857  he  was  master  of  the 
high  school  at  Lawrence,  Mass.,  in  1861  of  the 
high  school  at  Salem,  Mass.,  and  from  1866  to 
i868  of  the  high  school  at  Cambridge,  Mass., 
resig^ning  in  the  year  last  named  to  devote  him- 
self to  literary  pursuits.  His  Shakespearian  la- 
bors began  in  1867  with  his  editorship  (with 
J.  H.  Hanson)  of  Craik's  'English  of  Sliake- 
speare.'  In  1870  he  issued  an  annotated  edition 
of  'The  Merchant  of  Venice'  and  followed 
this  with  other  annotated  plays  till  in  1883  a 
complete  edition  of  Shakespeare  had  appeared 
in  40  volumes.  This  is  sometimes  styled  'The 
Friendly  Edition,'  a  name  first  suggested  by 
Mary  Cowden-CTlarke  (q.v.).  He  has  also 
edited  'Select  Poems  of  Goldsmith'  (1875) ; 
Gray  (1876);  Browning  (1887);  and  Words- 
worth   (i8£^) ;    a   complete   edition    of   Scott 
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(1887);  and  of  Tennyson  (1895-8),  and  other 
■works,  and  is  the  author  of  <  Satchel  Guide  to 
Europe,'  revised  yearly  (1872-1903)  ;  <  Shake- 
speare the  Boy'  (i8g6)  ;  *Life  of  Shakespeare' 
(1902).  He  has  lectured  much  upon  Shake- 
speare and  literature  in  general  and  in  his 
editions  of  Shakespeare  and  other  poets  has 
admirably  preserved  the  balance  between  textual 
and  literary  criticism. 

Roll,  rol,  Alfred  Philippe,  French  painter: 
b.  Paris  10  March  1847.  From  being  a  designer 
of  patterns  and  decorations  of  various  sorts  he 
passed  to  the  Ecole  des  Beaux  Arts  at  Paris, 
where  he  was  much  attracted  to  the  work  of 
Jerome  and  Bonnat.  The  influence  of  both 
these  teachers  is  traceable  in  his  pictures,  es- 
pecially that  of  Bonnat  in  the  duskiness  of  color- 
mg  which  prevails  in  his  'Scenes  from  the 
Flood  at  Toulouse  in  June  1877,'  a  picture  which 
^ined  a  medal  of  the  first  class,  and  is  now 
m  the  Havre  Museum.  In  succeeding  pic- 
tures he  developed  a  passion  for  naturalism  of 
the  most  uncompromising  character,  and  in  his 
<Feast  of  Silenus'  (1878)  (in  the  Museum  of 
Ghent),  and  still  more  in  the  *  Strike  of  the 
Colliers*  (1880),  now  in  the  gallery  of  Valen- 
ciennes, and  'Labor'  (a  representation  of  ma- 
sons, bricklayers,  and  carpenters  at  work  on 
a  building),  this  tendency  is  conspicuous.  These 
are  all  blazing  sunlight  pictures,  as  if  executed 
en  plein  air,  and  in  like  style  are  his  subsequent 
works  whether  portraits,  genre-groups,  land- 
scapes, or  marines.  They  are  solidly  painted 
with  a  matter-of-fact  air  of  reality  which  is 
very  striking.  Among  his  later  works  is  a 
canvas  crowded  with  figures,  'The  Centennial 
Jubilee  of  the  Revolution  of  1789'  (1893). 

Rolla,  Alessandro,  Italian  violinist  and 
composer:  b.  Pavia  22  April  1757;  d.  Milan 
IS  Sept.  1841.  He  was  active  for  many  years 
as  musical  director  at  La  Scala  theatre  and 
teacher  in  the  Conservatory  in  Milan,  and  pub- 
lished several  quartet  and  solo  pieces  as  well  for 
the  violin  as  for  the  bass  viol,  which  for 
essential  purity  of  composition  and  perfection 
of  form  stand  preeminently  superior  to  similar 
works  of  his  day. 

Rolla,  rol'a,  Mo.,  city,  county-seat  of 
Phelps  County;  on  the  Saint  Louis  and  S.  F. 
railroad ;  about  48  miles  south-southeast  of 
Jefferson  City_,  and  no  miles  southwest  of  Saint 
Louis.  It  is  in  an  agricultural  and  iron  mining 
region.  Its  chief  industrial  establishments  are 
smelting  furnaces,  foundries,  machine  shops, 
flour  and  grist  mills.  It  is  the  seat  of  the 
Missouri  School  of  Mines  and  Metallurgy,  a 
department  of  the  Missouri  State  University 
(q.v.),  organized  in  1871.  Pop.  (1890)  1,592; 
(1900)    1,600;   (1910)    1,791. 

Roller,  a  tropical  bird  of  the  genus 
Coracias,  forming  the  type  of  the  family  Cora- 
ciida:^  These  birds  are  generally  of  small  size, 
and  frequently  exhibit  brilliant  colors  in  their 
plumage,  and  are  confined  in  their  distribution  to 
the  eastern  hemisphere.  The  food  consists  partly 
of  insects  and  partly  of  nuts  and  fruits.  The 
common  roller  (Coracias  garrula)  is  found  in 
Africa,  whence  it  migrates  in  summer  northward 
into  Europe.  In  size  the  roller  equals  the  com- 
mon jay.  The  back  is  of  a  light  brown  color. 
The  head  is  bluish-green,  as  also  are  the  neck 
and  lower  surfaces.    The  lesser  coverts  of  the 


wings  are  bright  blue ;  the  tail-feathers  blue,  with 
a  greenish  lustre.  The  voice  is  noisy  and  harsh. 
In  habits  these  birds  are  shy,  and  frequent  forest 
depths  and  secluded  spots.  The  four  pure  white 
eggs  are  frequently  deposited  in  the  holes  of 
trees  or  in  holes  in  river  banks.  The  genus 
Eurystomus  is  nearly  similar  to  Coracias,  but 
occupies  tropical  Africa.  Both  genera  include 
several  distinct  species.  Consult  Evans,  'Birds' 
(1900). 

Roller  Skate,  a  skate  patented  in  France 
as  early  as  1819.  Since  that  time  scarcely  a 
year  has  passed  without  the  recording  of  some 
improvement  in  wheel  skates.  Plimpton's  im- 
provement consisted  in  so  gearing  two  pairs  of 
wheels  that  they  would  "cramp*  when  the  foot- 
plate was  canted  to  either  side,  and  thus  cause 
the  skate  to  move  on  a  curved  line.  Several  years 
elapsed  before  the  value  of  the  invention  was 
generally  recognized;  but  in  the  meantime  the 
inventor  was  busy  making  improvements  and  tak- 
ing out  other  patents  and  in  1874  had  brought 
the  skate  practically  to  its  present  condition. 
This  device  of  "cramping"  the  wheels  secured 
the  initial  success  of  roller  skating.  The  earlier 
inventions  were  crude  affairs  compared  with  the 
modern  appliances ;  the  present  roller  skate  com- 
bines strength,  lightness,  and  ease  of  action  in 
a  marked  degree.  About  1864  the  mania  for 
roller  skating  appeared  in  England;  but 
in  1866  the  "rinking*  fever  broke  out  in  Aus- 
tralia, and  spread  thence  •  to  England  and  the 
United  States.  Since  that  time  the  craze  has 
appeared  at  intervals  only  to  again  die  out.  The 
most  recent  of  these  arose  in  1884-5  in  the  United 
States,  but  soon  shared  the  fate  of  its  predeces- 
sors. The  most  recent  form  has  only  two  wheels, 
set  one  behind  the  ether,  and  resembling  the 
ice  skate  in  its  form  and  action. 

Rollin,  ro-Ian,  Ambrose  Lucien,  West 
Indian  historian:  b.  Trois  RiviereS)  Guadeloupe, 
1692;  d.  Point  a  Pitre,  Guadeloupe,  1749.  He 
was  appointed  deputy-lieutenant  of  the  colony  in 
1725,  an  office  which  he  occupied  until  his  death, 
and  devoted  himself  in  his  leisure  to  researches 
upon  the  Caribes  and  other  Indian  tribes.  His 
works  show  remarkable  care  and  ability  and 
are  still  accepted  as  authoritative.  They  include : 
'Histoire  des  Indiens'  (1739);  'Histoire  et 
Description  des  Caraibes,  leur  Condition  avant 
la  Conquete'  (1734)  ;  'Les  Incas  du  Perou  et  la 
Conquete  Espagnole'  (1748)  ;  etc. 

Rollin,  Charles,  French  historian:  b.  Paris 
30  Jan.  i66i ;  d.  there  14  Sept.  1741.  He  studied 
theology  at  the  Sorbonne,  but  did  not  take  orders. 
In  1688  he  obtained  the  chair  of  eloquence  in  the 
College  de  France,  of  which  he  became  rector  in 
1694,  and  he  there  revived  the  study  of  Greek 
language.  In  1696  he  was  chosen  coadjutor  or 
head  of  the  College  of  Beauvais.  Displaced  in 
consequence  of  his  connection  with  the  Jansen- 
ists,  he  was  reinstated  in  1720.  His  productions 
are  <Trait6  des  Etudes'  (1726-^1) ;  'Histoire 
Ancienne'  (1730  and  1738),  his  best  known 
work;  and  'Histoire  Romaine'  (1738-48)  to  the 
war  against  the  Cimbri  (completed  by  Crevier 
and  others).  Rollin's  writings  are  distinguished 
for  purity  and  elegance  of  style,  but  are  diffuse 
and  prolix,  and  his  historical  works  are  deficient 
in  critical  sagacity.  There  is  an  edition  of  his 
works  in  30  vols.  (1827),  with  notes  on  the 
historical  parts  by  Guizot.     His  'Ancient  His- 
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tory'  has  been  often  reprinted  in  English,  but 
is  now  quite  out  of  date. 

Rollin,  Ledru.     See  Le]»u-Rolun. 

Rolling  Mills  are  machines  employed  to 
convert  masses  of  metal  into  bars  or  plates,  and 
consist  of  a  series  of  rollers  in  pairs,  variously 
arranged,  between  which  the  metal  is  passed 
and  receives  successive  reductions  in  thickness 
and  a  consequent  increase  in  length  or  breadth,  as 
the  case  may  be.  The  rollers  are  made  of  steel, 
and  are  mounted  on  massive  frames  capable  of 
withstanding  enormous  strains.  They  have  plain 
or  grooved  surfaces  according  to  the  purpovs 
for  which  they  are  employed,  and  are  driven  by 
powerful  horizontal  reversing  steam-engines,  by 
cog-wheel  connections  and  axle  gearing.  Of  the 
many  purposes  for  which  they  are  employed, 
perhaps  the  most  important  is  the  manufacture 
of  rails,  bridge  work  and  other  structural  shapes, 
pipes  or  tubes,  wire,  and  plates  of  various  kinds 
such  as  armor  plate,  boiler  plate,  etc.  (See  Pipe, 
Manufacture  of.)  In  the  manufacture  of  rails, 
the  ingot  of  cast  metal  is  placed  in  the  soaking 
pit  and  heated  to  a  white  heat.  It  is  then  taken 
to  the  blooming  mill  and  passed  through  the 
blooming  rolls  seven  times  and  reduced  to  a  bar 
of  a  section  9  inches  square,  and  15  feet  long 
which  is  subsequently  sheared  into  two  or  three 
pieces,  according  to  the  length  of  the  desired 
rail.  The^e  pieces  called  "blooms"  are  then 
heated  in  the  bloom  furnaces  from  which  they 
are  taken  to  the  rail  mill,  which  consists  of  a 
series  of  grooved  rollers  arranged  in  three  sets 
—  the  roughing  rolls,  the  intermediate  rolls,  and 
the  finishing  rolls.  Tliese  rolls  are  placed  one 
beyond  the  other  and  extend  over  an  interval  of 
about  900  feet.  The  hot  blooms  are  passed 
through  them  successively.-  Through  the  rough- 
ing mill  the  bloom  is  passed  five  times  and 
reduced  approximately  to  the  section  of  the  de- 
sired rail.  It  is  then  passed  through  the  inter- 
mediate rolls  five  times  and  brought  still  closer 
to  the  desired  section.  It  is  now  placed  upon  a 
cooling  table  for  a  period  of  time  ranging  from 
45  to  90  seconds,  depending  upon  the  weight 
per  pound  of  the  rail,  and  then  passed  through 
the  finishing  rolls  and  brought  to  the  exact  sec- 
tion required.  After  leaving  the  finishing  rolls 
the  rails  are  cut  up  into  lengths  of  30  or  60  feet, 
as  required,  then  passed  through  the  cambering 
rolls  where  they  receive  sufficient  camber  to  in- 
sure of  their  remaining  true  and  straight  when 
cooled.  Rail  rolling  mills  have  a  capacity  of 
turning  out  from  7,000  to  8,000  rails  per  day, 
requiring  about  3,000  tons  of  metal.  (See  Rails, 
Manufacture  of.)  In  the  manufacture  of 
bridge  and  other  structural  shapes,  a  brief  de- 
scription of  the  rolling  mills  of  the  Pencoyd  Iron 
Works,  Pencoyd,  Pa.,  will  serve  to  indicate 
their  enormous  capacity.  The  output  of  their 
open-hearth  department  amounts  to  46,000  tons 
of  ingots  per  week.  This  mass  of  metal  is  con- 
verted into  finished  shapes  by  a  plant  of  five 
mills  —  a  23-inch,  three-high  roll  train,  for  roll- 
ing shapes;  a  12-inch,  three-high  roll  train,  for 
rolling  angle  and  T  irons;  a  28-inch,  two-high  re- 
versing roughing  mill;  a  36-inch,  two-high  pre- 
paring mill;  and  a  23-inch,  three-high  finishing 
mill ;  each  of  which  is  driven  by  30  x  36-inch 
double  reversing  engines  geared  directly  to  the 
mills.  For  use  of  rolling  mills  in  wire-making, 
see  Wire,  Manufacture  of. 


Rollins,  rollnz,  Fnuik  West,  American  pol- 
itician :  b.  Concord,  N.  H.,  24  Feb.  i860.  He  was 
graduated  from  the  Massachusetts  Institute  of 
Technology  in  1881  and  later  attended  the  Har- 
vard Law  School.  After  a  brief  practice  of  the 
law,  he  became  a  banker  in  Boston.  Is  1804 
he  was  elected  to  the  New  Hampshire  Senate, 
and  in  1898  was  elected  governor  of  that  State 
In  this  capacity  he  served  two  years.  The  idee 
of  *01d  Home_  Week,*  established  in  New 
Hampshire  during  his  administration,  and 
adopted  by  many  of  the  older  States,  originated 
with  Governor  Rollins.  He  has  published  <The 
Ring  in  the  Cliff'  (1877)  ;  'Break  o*  Day  Tales' 
(1895)  ;  <The  Udy  of  the  Violets'  (18^)  ;  'Old 
Home  Week  Speeches'  (1900)  ;  etc. 

Rollins  College,  located  at  Winter  Park, 
Fla. ;  established  in  1885.  It  is  not  under  direct 
denominational  control,  but  is  closely  affiliated 
with  the  Congregationalists.  It  has  a  collegiate 
and  preparatory  department,  the  former  con- 
ferring the  degree  of  bachelor  of  arts.  _  It  is  co- 
educational, and  the  number  of  women  in  attend- 
ance usually  nearly  equals  the  number  of  men. 
The  grounds  and  buildings  in  1910  were  val- 
ued at  about  $90,000;  the  library  contained 
8,000  volumes;  the  annual  income  was  over 
$60,000.  The  students  numbered  200  in  both  de- 
partments, and  the  faculty  20. 

Rollo,  rol'o,  Norwegian  conqueror  of 
Normandy:  d.  930.  According  to  tradition  he 
was  named  "Walking  Rolf*  (Ganger  Rolf),  be- 
cause no  steed  could  carry  him.  He  fought  for 
several  years  in  France,  and  finally  made  peace 
in  912,  receiving  from  Charles  the  Simple  for 
himself  and  his  freebooting  followers  a  tract 
along  the  Seine  between  the  Eure  and  Epte.  He 
became  a  Christian,  was  baptized  at  Rouen,  and 
took  the  title  Duke  Robert.    See  Normans. 

Romagnosi,  ro-man-yo'se,  Giovanni  Do- 
menico,  Italian  jurist  and  philosopehr:  b. 
Salso  Maggiore,  Italy,  13  Dec.  1761 ;  d.  Corfu 
8  June  1835.  He  was  educated  at  Pavia  and 
established  himself  as  an  advocate  at  Trent.  He 
was  appointed  professor  of  law  at  Parma  in 
180^  and  in  1800  went  to  Milan  to  assist  in  pre- 
parmg  a  code  of  penal  procedure  which  was  later 
adopted.  A  chair  of  law  was  established  ex- 
pressly for  him  at  Milan,  but  after  the  downfall 
of  Napoleon  he  lost  his  position.  He  continued 
to  lecture  until  1817  and  in  1818  was  tried  for 
treason  but  acquitted.  He  subsequently  sup- 
ported himself  by  giving  private  lessons  and  con- 
tinued in  abject  poverty  until  his  death.  Among 
his  works  are:  <La  genesi  del  diretto  penate' 
(1791);  'Introduzione  alio  studio  del  diretto 
pubblico  universale'  (2  vols.  1805) ;  etc.  (Com- 
plete editions  of  his  works  were  published  in 
19  volumes  (1832-5)  and  in  15  volumes 
(1836-45). 

Romaic.  See  Greece,  Modern  Greek  Lan- 
guage and  Literature. 

Romaika  (ro-mal-ka)  Dance.  See  Pyr- 
rhic Dance. 

Romaine,  ro-man',  William,  English  An- 
glican divine:  b.  Hartlepool,  England,  25  Sept 
1714;  d.  London  26  July  1795.  He  was  educated 
at  Oxford,  held  several  small  curacies  prior  to 
1748  when  he  went  to  London  to  hold  a  lecture- 
ship at  the  united  parishes  of  St.  George's. 
Botolph  Lane  and  St.  Botolph's,  Billingsgate.   lo 
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1749  he  became  attached  to  St.  Dunstan's-in-the 
West  and  the  next  year  became  morning 
preacher  at  St.  George's,  Hanover  Square.  He 
was  a  follower  of  Whitefield,  an  ardent  evangel- 
ical, and  suffered  much  persecution  in  and  out 
of  the  church  for  his  views,  and  on  account  of 
the  congregations  of  the  poor  that  he  assembled. 
As  a  consequence  he  lost  his  appointments  and 
held  others  but  for  a  brief  period  until  1764, 
when  he  was  inducted  to  St.  Ann's  Blackfriars, 
and  was  elected  by  the  parishioners  to  St. 
Andrew  of  the  Wardrobe.  This  election,  though 
disputed,  was  confirmed  by  the  court  of  chan- 
cery and  he  held  the  pulpit  until  his  death.  He 
published:  <The  Life  of  Faith>  (1763);  <The 
Walk  of  Faith>  (1771);  *The  Triumph  of 
Faith'    (1794). 

Roman  and  Greek  Gods.  The  following 
are  among  the  more  prominent  gods  in  Roman 
and  Greek  mythology: 


Gods 

Greek 

Roman 

King  of  Gods 

Zeus. 

Poseidon. 

Pluto. 

Hermes. 

Ares. 

Hephacstos. 

Apollon. 

Artemis. 

Athene. 

Hera. 

Demeter. 

Hestia. 

Aphrodite. 

Dionysos. 

Eros. 

Chronos. 

Rhea. 

Persephone. 

Iris. 

Hebe. 

Jupiter. 

Neptune. 

Pluto. 

Mercury. 

Mars. 

God  of  Water 

God  of  the  Lower  Regions. 

Messenger  of  the  Gods 

God  of   War 

Vulcan 

God  of   Light 

Apollo. 

Diana. 

Minerva. 

Juno. 

Ceres. 

Vesta. 

Venus. 

Goddess   ot  Hunting 

Goddess  of  Wisdom 

Queen   of   Heaven 

Goddess  of  Tillage 

Goddess  of  the  Hearth.... 

Goddess  of  Beauty 

God  of  Wine 

God  of  Ixjve 

Cupid. 

Cybele. . 

Goddess  of  the  Rainbows. . 
Cup-bearer  to  the  Gods 

Iris. 
Hebe. 

See   also   Mythology. 

Roman  Archaology.    See  Archeology. 

Roman  Architecture.  See  Roman  Empire, 
Architecture. 

Roman  Art.    See  Art. 

Roman  Candle.    See  Projectiles. 

Roman  Catacombs.  The  ^Catacombs  of 
Rome"  is  the  name  given  to  the  underground 
cemeteries,  in  which  were  laid  to  rest  the  Chris- 
tians of  the  Eternal  City  during  the  first  four 
centuries.  The  word  itself  seems  to  be  a  hybrid 
from  the  Greek  Kara  and  the  Latin  cum- 
bere,  and  signifies  •'next  the  sepulchres."  It 
first  came  into  use  at  the  end  of  the  3d  cen- 
tury as  a  topographical  term  for  a  point  of  the 
Appian  Way.  In  the  course  of  time  it  was 
applied  to  the  _  adjoining  cemetery  of  Saint 
Sebastian,  and  in  the  Middle  Ages  when  the 
other  cemeteries  were  forgotten,  it  became  a 
general  designation  for  all  the  early  Christian 
burial-places  at  Rome.  It  was  a  word  unknown, 
however,  to  the  first  followers  of  Christ,  who 
called  the  sepulchres  of  the  saints,  cemeteries, 
•places  of  sleep,"  owing  to  their  faith  in 
the  Resurrection.  There  are  some  32  of  these 
larger  early  Christian  cemeteries  beyond  the 
Aurelian  wall,  bordering  the  ancient  Roman 
roads  and  encircling  the  city  of  the  living  with 
a  silent  city  of  the  dead.  The  most  important 
are   the    Catacombs   of    Priscilla   on   the    Via 
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Salaria,  of  Calixtus  on  the  Via  Appia,  of 
Domitilla  on  the  Ardeatina,  and  the  Ostrianum 
on  the  Via  Nomentana.  In  this  Roma  Sot- 
teranea  there  are  some  550  miles  of  under- 
ground corridors,  honeycombing  the  soil  of  the 
deserted  Campagna,  and  running  like  streets 
in  all  directions  and  at  every  angle,  now  near 
the  surface  and  again  descending  to  the  depth 
of  75  feet,  expanding  here  into  a  room  and 
there  into  a  crypt  or  chapel,  along  whose  sides 
the  faithful  were  buried  in  rows  one  above  the 
other,  like  the  shelves  of  a  shop,  or  the  bunks 
of  a  vessel.  The  corridors  average  about  three 
feet  in  width  and  six  feet  in  height,  and  were 
dug  generally  in  three  or  four  levels,  ranging 
from  30  to  50  feet  below  the  surface^  of  the 
soil.  The  niches,  called  loci,  or  loculi,  which 
contained  the  bodies,  were  closed  by  a  marble 
slab  or  a  series  of  tiles,  on  which  was  fre- 
quently carved  some  inscription.  To  understand 
the  origin  of  the  Catacombs,  it  is  necessary  to 
keep  before  our  minds,  ( i )  the  funeral  customs 
and  laws  of  Imperial  Rome;  (2)  the  early 
Christian  mode  of  burial;  and  (3)  the  nature 
of  the  soil  out  of  which  sprung  the  famous 
seven  hills,  (i)  The  ancient  Romans  had  a 
great  reverence  for  their  dead.  Religiosum 
locum  unus  quisque  sua  voluntate  facit,  dum 
mortuum  infert  in  loco  sua.  Wherever  a  body 
rested  became  terra  sancta,  sacred  soil,  subject 
to  the  authority  of  the  pagan  pontiffs.  .  Hence 
burials  were  forbidden  inside  iJie  walls,  and 
the  ways  leading  out  of  the  city  were  lined 
from  the  first  to  the  third  milestone  with  the 
mausolea,  whose  richness  was  one  of  the  glories 
of  the  Imperial  City,  as  their  ruins  are  one  of 
the  beauties  of  modern  Rome.  The  pagan 
mausoleum  consisted  of  three  parts,  the  monu- 
ment proper,  the  area  or  lot  of  ground,  and  the 
underground  vault  in  which  the  ashes  were 
placed  in  dovecot  niches,  known  as  columbaria. 
These  burial  plots  with  their  magiiificent  monu- 
ments were  owned  by  burial  societies  as  well 
as  by  families,  and  were  fully  protected  by 
the  law.  The  Christians  likewise,  either  singly 
or  collectively,  erected  their  mausolea  along 
the  highways  beyond  the  walls,  and  this  prop- 
erty, even  in  times  of  persecution,  was  safe- 
guarded by  the  majesty  of  Roman  law.  Hence 
it  often  happened  that  while  the  law  spilled 
the  blood,  it  spared  the  body  of  the  Christian. 
The  opinion  sometime  current  that  the  bodies 
of  the  martyrs  were  buried  by  stealth,  and 
that  the  pagan  authorities  were  ig^norant  of 
the  existence  and  extent  of  the  Catacombs,  is 
altogether  unfounded.  The  Catacombs  were 
registered  under  and  recognized  by  the  law.  ' 
They  enjoyed  the  privilege  of  sacrosanct  soil. 
Indeed  many  of  the  bodies  were  interred  in 
surface  cemeteries  as  to-day.  (2)  The  first 
faithful  originated  no  special  mode  of  burial. 
They  generally  followed  the  customs  of  the 
people  among  whom  they  lived.  They  adopted 
the  Jewish  practice  of  interring,  instead  of  the 
Roman  method  of  cremating,  on  account  of 
their  belief  in  the  resurrection  of  the  flesh. 
The  sepulchre  hewn  in  the  rock,  where  the  body 
of  Christ  was  laid,  was  the  resting  place  too 
of  the  Christian  body.  This  was  first  wrapped 
in  a  tunic  or  winding  sheet  previously  coated 
with  a  preparation  of  plaster,  was  covered  with 
perfumes  and   flowers,   and   placed   in   one   of 
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the  niches  cut  out  of  the  subterranean  crypt 
or  along  the  corridor.  In  the  case  of  the 
martyrs  or  wealthier  converts  the  bodies  were 
laid  sometimes  in  a  marble  sarcophagus  or  in 
an  arched  grave  hewn  out  of  the  rock,  termed 
arcosolium,  and  called  bisomus  or  trisomus; 
according  to  number  of  bodies  it  contained. 
(3)  The  soil  of  the  Roman  Campagna  is  of 
volcanic  origin,  and  consists  of  three  distinct 
sorts  of  tufa;  (i)  the  lithoid  tufa  or  peperino, 
a  hard  building  stone;  (2)  the  fine  pozzalana 
sand  used  in  making  the  Roman  cement;  (3) 
a  granular  tufa,  of  no  commercial  value.  How- 
ever this  granular  tufa  was  readily  worked, 
and  it  is  precisely  in  this  strata  that  we  find 
the  Catacombs.  The  workmen  followed  these 
veins  in  excavating,  thence  the  apparent  con- 
fusion of  the  courses  and  distance  of  the 
depths.  It  was  thought  at  one  time  that  the 
Catacombs,  like  the  arenaria,  were  excavated  for 
building  purposes,  but  modern  research  has 
shown  that  they  are  of  distinctively  Christian 
origin,  and  have  nothing  in  common  with  the 
arenaria  either  in  mode  or  material  of  con- 
struction. 

Origin. —  The  genesis  of  the  grave  among 
the  faithful  at  Rome  was  something  like  this. 
The  wealthier  Christians  owned  their  burial 
lots  along  the  public  roads  leading  out  of  the 
city.  They  had  their  monument  fronting  the 
way,  marked  with  the  name  of  the  family. 
Thus  for  instance  was  the  case  with  *Sepul- 
chrum  Flaviorum"  on  the  Ardeatine  Way.  The 
crypt  beneath  instead  of  being  fashioned  into 
a  columbarium,  had  the  graves  cut  out  of  the 
soil.  At  first  this  crypt  was  placed  at  the  dis- 
posal of  the  brethren  of  the  Ecctesia  Fratrum, 
and  as  the  number  of  burials  increased,  the 
crypt  was  gradually  extended  under  the  entire 
surface  of  the  lot.  Thus  the  Catacombs  in  the 
first  and  second  centuries  were  little  more  than 
the  private  burial  vaults  of  the  wealthier  Chris- 
tian converts.  These  original  centres  of  exca- 
vation have  been  recognized  in  many_  cases, 
as  for  instance,  the  crypt  of  Lucina  in  Ca- 
lixtus,  the  Greek  Chapel  in  Priscilla,  and 
the  Sfelunca  magna  in  Praetextatus.  At  the 
beginning  of  the  3d  century,  the  cemeteries 
passed  from  private  to  Pontifical  control. 
About  the  year  197,  Zephyrinus  appointed  the 
deacon  Calixtus  to  take  them  in  charge,  and 
the  latter  has  bequeathed  his  name  to  the  best 
known  of  them,  which  became  the  official  bury- 
ing place  of  the  Bishops  of  Rome  in  the  3d 
century,  and  contains  the  famous  papal  crypt. 
Henceforth  the  Catacombs  were  owned  and  ad- 
ministered by  the  Church.  Each  one  of  the 
25  parishes  in  which  Ecclesiastical  Rome  was 
divided  in  the  3d  and  4th  centuries  had,  roughly 
speaking,  its  corresponding  cemetery.  The 
identification  of  the  tituli  and  the  cemeteries 
has  been  established  in  a  number  of  instances. 
With  Uie  increasing  number  of  the  faithful 
were  formed  burial  societies  among  the  brethren, 
which,  like  the  pagan  societies,  provided  by  the 
payment  of  dues  for  the  benefits  of  burial  to 
deceased  members.  They  owned  their  own 
lots,  had  their  own  houses  built  above  the 
ground,  in  which  they  met  to  celebrate  their 
agape  and  funeral  feasts.  Hence  there  was 
nothing  incongruous  in  the  Christians  assem- 
bling at  the  Catacombs  on  stated  occasions  to 


keep  the  anniversary  feasts  of  their  martyrs. 
Similar  celebrations  were  held  by  the  pagans 
themselves,  and  there  is  a  striking  resemblance 
between  the  liturgy  of  these  pagan  funeral 
feasts  and  the  language  of  the  Roman  martyr- 
ology.  The  inviolability  of  the  cemeteries  was 
undisturbed  even  in  times  of  persecution,  save 
by  Valerian,  in  258,  and  Diocletian,  in  303. 
The  part  flayed  by  these  burial  societies  in 
the  Church  is  still  in  dispute.  De  Rossi  has 
advanced  the  theory  that  the  Church  in  the 
3d  century  owned  its  property  as  a  burial  so- 
ciety, as  Ecclesia  Fratrum  or  Ecclesia  Cultorum 
Verbi.  Duchesne,  however,  contends  that  even 
in  period  of  persecution,  the  Church  was  recog- 
nized as  a  religious  society,  capable  of  holding 
property.  The  work  of  excavating  was  under 
the  care  of  a  distinct  class,  called  fossores  or 
diggers.  They  were  regarded  as  an  inferior 
sort  of  clergy,  and  many  of  the  rude  inscrip- 
tions were  made  by  them. 

The  Constantine  Period. —  It  has  often  been 
said  that  the  victory  of  Constantine  brought 
the  Church  from  the  Catacombs  to  the  CaUie- 
dral.  The  reverse  is  literally  true.  It  was 
precisely  in  the  era  of  peace,  that  the  Church 
betook  itself  to  the  Catacombs,  and  that  they 
attained  their  largest  growth  and  grandeur. 
Everyone  wished  to  be  buried  close  to  the 
martyrs  of  Christ.  Quod  multi  cupiunt  et  rari 
accipiunt,  we  read  in  an  inscription  of  the  year 
381,  of  one  who  had  obtained  burial  near  the 
sepulchre  of  the  saints.  The  crypts  of  the 
martyrs  were  changed  into  triumphal  halls  of 
fame.  They  were  decorated  with  the  choicest 
of  marbles  from  the  wealth  of  the  Imperial 
City.  New  corridors  and  entrances  were  cut, 
the  old  ones  were  joined  together.  Metrical 
hymns  of  praise  were  placed  above  the  graves 
of  the  chief  martyrs,  especially  by  Pope  Da- 
masus.  Lights  were  kept  burning  before  their 
shrines,  and  thither  the  devout  of  the  city  were 
continually  flocking  to  implore  the  intercession 
of  the  saints  or  to  honor  their  memory.  Even 
the  great  Constantine  basilicas  of  Saint  Peter 
on  the  Vatican,  Saint  Lawrence  on  the  Labi- 
cana.  Saint  Paul  on  the  Ostian,  Saint  Agnes 
on  the  Nomentana,  were  but  triumphal  canopies 
erected  over  the  tombs  of  these  Christian 
heroes.  Toward  the  end  of  the  4th  century 
the  custom  of  burying  in  the  surface  ceme- 
teries began  to  prevail,  and  after  the  sack  of 
Rome  by  Alaric,  in  410,  interment  in  the  Cata- 
combs ceased  altogether. 

Period  of  Decline. —  In  the  succeeding  cen- 
turies they  were  chiefly  centres  of  devotion  and 
terms  of  pious  pilgrimages  from  the  North. 
The  itineraries  of  these  pilgrimages  from  Eng- 
land and  Germany,  some  of  which  have  been 
preserved,  were  veritable  Ariadne-clues  in  the 
rediscovery  of  these  buried  labyrinths.  For 
some  time  the  Popes  of  Rome,  notably  Vigilius 
(537-555),  John  HI.  (561-574),  and  Honorius  L 
(625-638),  kept  the  shrines  in  a  state  of  repair; 
but  after  the  ravages  wrought  in  the  Cata- 
combs by  the  invading  Lombards,  Paul  I.  in 
757  and  Paschal  I.  in  817,  translated  the  relics 
of  the  martyrs  to  churches  within  the  walls. 
Despoiled  of  the  treasures  which  had  attracted 
visitors,  they  rapidly  fell  into  decay.  With 
the  exception  of  the  Catacomb  of  Saint  Valen- 
tinian  on  the  Flaminian,  and  Saint  Sebastian  on 
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the  Appian  wa;y,  their  very  existence  passed 
out  of  the  minds  of  men  in  the  Middle  Ages. 

Rediscovery  and  Research.  —  In  1587  some 
workmen,  excavating  on  the  Via  Salaria, 
chanced  upon  a  Catacomb  corridor,  rich  in 
paintings  and  inscriptions.  The  interest  aroused 
by  this  discovery  has  never  since  died  out. 
Antonio  Bosio  (1376-1614),  the  Columbus  of 
the  Catacombs,  devoted  his  life  to  their  explora- 
tion. His  *  Roma  Sotteranea>  is  the  first  classic 
on  the  Catacombs.  The  researches  made  by 
Boldetti  and  Battari  and  others  in  the  18th 
century  were  mainly  in  the  interest  of  con- 
troversy. To  the  Jesuit,  Fr.  Marchi,  belongs 
the  glory  of  having  inaugurated,  in  184 1,  a 
strictly  scientific  study  of  these  early  monu- 
ments and  memorials,  and  the  still  greater  glory 
of  being  the  Master  of  Giovanni  Battista  de 
Rossi  (q.v.'),  the  father  and  founder  of  the 
science  of  Christian  archaeology.  By  his  genius 
and  labors  he  explored  and  excavated  the 
buried  crypts  and  corridors  of  the  Catacombs, 
established  their  identity  and  called  them  by 
name.  From  broken  stone  and  damaged  fresco 
and  forgotten  tomb,  he  gathered  together  the 
materials  of  a  monumental  Encyclopaedia  Ro- 
mana.  a  storehouse  of  the  treasures  of  early 
Christian  belief  and  behavior. 

Paintings.  —  In  regard  to  the  many  paintings 
found  in  the  Catacombs,  it  may  be  said  m 
general,  that  the  history  of  the  decline  of 
Classic  is  that  of  the  beginning  of  Christian 
art.  In  fact  nearly  all  the  examples  extant 
of  Roman  paintings  in  the  2d,  3d,  and  4th 
centuries  are  in  the  Catacombs.  They  show 
us  that  the  Church  baptised  the  art  as  well  as 
the  language  of  the  Graeco-Roman  world. 
While  the  themes  treated  for  the  most  part 
have  a  direct  reference  to  the  grave  and  be- 
yond, they  still  illustrate  a  laree  part  of  the 
creed  of  che  early  church.  The  Catacomb 
frescoes  belong  to  three  distinct  periods.  In 
the  first  and  beginning  of  2d  century,  there 
was  properly  speaking  no  Christian  art.  The 
methods  and  motifs  of  the  pagan  painter,  such 
as  abound  at  Pompeii,  vines,  garlands,  flowers, 
fishes,  fruits,  birds,  cupids,  etc.,  appear  likewise 
in  the  Catacombs.  However  even  among  these 
designs,  those  that  were  capable  of  symbolizing 
some  Christian  truth,  as  the  vine,  peacock,  dove, 
and  fish,  predominate.  In  the  2d  and  3d  cen- 
turies, as  the  cemeteries  pass  from  private  to 
public  control,  a  series  of  paintings  distinctly 
Christian  begin  to  appear.^  They  are  symbolical 
in  meaning  and  similar  in  execution. 

In  the  third  epoch  which  corresponds  to  the 
time  of  peace,  the  pictures  tend  to  become  more 
and  more  realistic,  until  they  are  petrified  in  the 
Sth  and  following  centuries  in  the  rigid  forms 
of  Byzantine  art. 

The  Biblical  Cycle. —  A  remarkable  parallel 
between  the  prayers  of  the  Roman  Breviary 
for  the  commendation  of  the  soul  in  the  hour 
of  death  and  the  Biblical  Cycle  of  cemeterial 
paintings,  was  first  pointed  out  by  Le  Blant. 
This  correspondence  is  so  exact  as  to  leave 
little  doubt  that  these  paintings  derive  their 
inspiration  from  the  funeral  liturgies  of  the 
Church.  The  deliverance  of  Noah  in  the  flood, 
of  Isaac  from  the  sacrificing  hand  of  his  father, 
of  Daniel  from  the  lions'  den,  of  the  three 
•hildren  from  the  fiery  furnace,  of  Susannah 


from  her  false  accusers,  of  Jonah  from  the 
whale,  are  the  ever  repeated  themes,  and  they 
all  correspond  to  the  liturgical  prayers  for  the 
dying.  The  raising  of  Lazarus  completes  the 
Biblical  Cycle,  and  this  scene  is  the  gospel  for 
the  Requiem  Mass.  Of  this  series  Jonas  and 
Lazarus  are  most  frequently  depicted.  The 
designs  are  evidently  symbolic.  A  man  stand- 
ing in  a  chest  serves  to  recall  Noah  and  the 
ark;  the  story  of  Jonah  is  often  told  in  three 
scenes;  the  casting  from  the  ship,  the  vomit- 
ing forth  from  the  dragon  fish,  and  the  resting 
under  the  gourd.  But  not  infrequently  the  last 
scene  alone  is  portrayed.  In  die  same  spirit 
the  raising  of  Lazarus  is  depicted  by  a  man 
standing  upright  at  the  entrance  of  a  tomb. 

Pictures  of  the  Saviour. —  There  is  no  like- 
ness of  Christ  attempted  in  the  Catacombs. 
He  is  represented  by  the  symbol  of  the  fish 
and  the  hidden  cross.  The  fish,  in  Greek ,  ixW« 
formed  the  famous  acrostic  liivovs  Xpurrot, 
Qeou  ttot  'Zuniip  (Jesus  Christ  Son  of  God  Saviour) 
and  whether  written  or  pictured  was  a  mystic 
symbol  of  the  Saviour.  The  transpierced  dol- 
phin _  in  Calixtus  is  the  earliest ,  copy  of  the 
Crucifixion.  The  disguised  cross  was  also  of 
frequent  use,  and  never  has  this  sign  been  in 
higher  esteem  than  the  first  ages  of  the  Church. 
It  was  sometimes  represented  thus  X  '>  again 
as  an  anchor  X>  now  as  the  gatnma  cross  rb, 
at  other  times  as  a  trident  T.  The  Constantine 
monogram  X  >  so  called  from  its  use  on  the 
Labarum,  was  the  common  symbol  of  the  4th 
century.  It  was  used  even  in  inscriptions, 
as  in  nomine  X  or  in  pace  %,  This  X  wai 
the  early  monogram  of  Christ,  as  IHS  be- 
came the  later  one,  of  Jesus.  There  was  no 
real  representation  of  the  Crucifixion  till  the 
Middle  Ages.  The  Crucifix  is  the  creation  of 
the  ages  of  faith,  and  not  of  the  formative 
period  of  Christianiiy.  The  first  pictures  in 
the  Catacombs  represent  Christ  as  young  and 
beardless,  but  in  the  Sth  century  the  Byzantine 
bearded  face  with  severe  features  came  into 
vogue.  The  picture  of  the  Good  Shepherd  is 
the  Catacomb  Christ  par  excellence.  It  is  found 
everywhere  in  the  frescoes  of  the  2d,  3d,  and 
early  4th  centuries.  The  Saviour  is  represented 
in  the  garb  of  a  young  Roman  shepherd,  wear- 
ing the  short  sleeveless  tunic,  his  right  shoul- 
der bare,  his  feet  and  legs  sometimes  bare, 
again  covered  with  shoes  and  leggings.  In  some 
scenes  he  carries  one  of  the  flo  k  upon  his 
shoulders,  in  others  he  plays  the  pipe  while 
they  listen,  in  others  still  he  leyds  them  to 
pleasant  pastures,  but  always  'knd  everywhere 
it  is  the  Good  Shepherd  who  seeks  and  saves. 
This  picture  of  love  was  the  reply  of  the  Ro- 
rnan  Church  to  the  harsh  doctrine  of  the  Nova- 
tions in  the  3d  century. 

The  Saints. —  Most  of  the  pictur-s  of  tue 
martyrs  belong  to  the  4th,  sth,  6th,  and  even 
7th  centuries  when  their  graves  became  shrines, 
and  were  richly  decorated.  They  are  Byzantine 
in  execution  and  resemble  *\\e  nics.".ics  of  :hat 
period.  They  are  valuable  as  wif.-.e;sing  the 
style  of  vcstmen's  worn  by  ecclesiast'.cs  of  the 
day.  The  Virgin  Mary  appears  most  frequently 
in  the  Catacomb.s  as  the  central  figure  in  the 
Adoration  of  the  Magi.  These  vary  in  number 
from  two  to  six,  but  uniformly  wear  the 
Phrygian  cap.     The  two  most  interesting  pio- 
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tures  of  the  Madonna  are  in  Priscilla  and 
Ostriano.  The  former  is  a  2d  century  repre- 
sentation of  the  Virgin  with  child  in  her  arms, 
with  a  prophet  in  front  of  them,  pointing  to  a 
star.  It  is  a  picture  of  much  grace  and  excel- 
lent execution.  Its  classic  lines  do  not  appear 
again  in  Christian  art  for  more  than  a  thousand 
years.  The  latter  is  a  4th  century  Madonna 
and  child,  where  the  X  is  placed  on  either  side, 
as  though  it  were  a  painted  echo  of  the  Council 
of  Ephesus.  The  divine  maternity  of  Mary 
was  certainly  in  the  mind  of  the  artist,  and 
the  features  of  this  painting  are  still  preserved 
in  Greek  and  Russian  images.  The  saints  are 
sometimes  portrayed  as  "advocates*  introducing 
into  heaven  the  souls  of  those  whose  bodies 
were  buried  near  their  shrines.  This  ministerial 
mediatorship  of  the  saints,  exhibited  in  the 
Catacomb  frescoes  of  the  3d  and  4th  cen- 
turies, became  a  common  theme  of  the  apsidal 
mosaics  of  the  basilicas. 

The  Soul.— The  soul  is  frequently  repre- 
sented by  a  young  woman  standing  with  arms 
outstretched  in  an  attitude  of  prayer,  called 
an  orans.  In  paradise  the  soul  is  depicted 
as  a  bird  flying  among  the  flowers  or  feasting 
on  the  fruits  or  drinking  from  the  chalice  of 
heavenly  delights.  The  celestial  banquet  is 
represented  some  six  or  seven  times  in  Saints 
Pietro  and  Marcellino  by  the  blessed  seated  at 
a  semicircular  table,  feasting  upon  the  mystic 
fish  under  the  guidance  of  Peace  and  Charity. 
The  judgment  of  soul  standing  before  Christ 
in  the  presence  of  the  martyrs,  seems  to  be 
the  subject  of  some  obscure  frescoes. 

The  Sacraments. —  In  the  cemetery  of  Ca- 
lixtus  are  a  series  of  so-called  Sacrament  chapels, 
where  the  decorations  are  arranged  to  set  forth 
a  number  of  Christian  truths.  First,  comes 
the  scene  of  Moses  (Peter)  striking  the  rock. 
"And  the  rock  was  Christ."  (i  Cor.  x.  4.) 
In  the  mystic  water  of  grace  a  small  fish  is 
being  caught  by  the  Apostolic  fisherman.  Ter- 
tuUian  has  painted  the  thought  in  words.  *We 
as  little  fish  are  bom  in  the  water  after 
our  «x*^.  Jesus  Christ."  (Tert  de  Bapt.) 
Then  succeeds  the  Sacrament  of  Baptism,  the 
source  of  the  new  life.  The  catechumen  stands 
in  the  water,  and  the  priest  pours  the  laver  of 
regeneration  on  his  brow.  Next  follows  the 
Eucharistic  action,  portrayed  by  a  priest  stand- 
ing beside  a  tripod  altar  containing  a  fish  and 
some  bread,  while  an  orante  at  the  other  side 
lifts  her  hands  in  prayer.  The  multiplication 
of  the  loaves  and  fishes  and  the  banquet  of 
Christ  with  his  disciples  by  the  sea  of  Tiberias 
next  represent  the  Communion.  And  finally 
the  resurrection  as  a  result  of  the  Communion 
is  shown  in  the  raising  of  Lazarus  and  the 
deliverance  of  Jonah.  «He  that  eateth  my  flesh 
and  drinketh  my  blood  hath  life  everlasting, 
and  I  will  raise  him  up  on  the  last  day." 
(John  vi.  55.)  There  are  two  representations 
of  the  Eucharist  worthy  of  remark.  In  the 
crypt  of  Lucina,  the  primitive  centre  of  Ca- 
lixtus,  there  are  two  frescoes  (about  150  a.d.), 
in  which  two  large  fish  carry  on  their  back 
baskets  containing  bread  and  wine.  Here 
Christ,  the  fish,  9ie  fX^t  bears  the  Eu- 
charistic bread  and  wine  which  is  himself. 
Saint  Jerome  would  seem  almost  to  speak  of 
this  scene :  *No  one  is  so  rich  as  he  who  carries 


the  body  6i  Christ  in  a  wicker  basket  and  his 
blood  in  a  cup  of  glass"  ( Ep.  ch.  xxv.  ad  Rustic). 
Another  painting  of  first  half  of  2d  century, 
discovered  by  Wilpert  (1894),  in  the  archaic 
part  of  Priscilla,  the  Capella  Grseca,  seems  to 
be  a  real  representation  of  the  Eucharistic 
action  of  the  "Breaking  of  the  Bread."  Seven 
persons,  one  of  them  a  woman,  are  seated  at 
a  semicircular  table,  on  which  are  two  plates 
with  five  loaves  and  two  fishes.  These,  how- 
ever, are  evidently  symbolical,  for  the  priest 
at  the  head  of  the  table  is  engaged  in  the  very 
act  of  breaking  the  bread,  and  before  him  sits 
the  Eucharistic  chalice.  This  fresco  is  in  a 
chapel,  and  seems  to  be  an  early  representation 
of  the  Eucharistic  sacrifice.  The  representations 
of  the  other  Sacraments  are  rare  and  of  doubt- 
ful interpretation.  A  general  survey  of  these 
paintings  leads  to  the  conclusion  that  the  early 
Christians  saw  nothing  in  religious  representa- 
tions hostile  to  the  law  of  Moses;  that  the 
early  Church  had  no  repugnance  to  art,  and 
that  the  art  of  the  Catacombs  is  Roman  and 
not  of  Oriental  origin.  Mgr.  Joseph  Wilpert 
has  just  published  an  accurate  and  complete 
edition  of  the  Pictures  of  the  Roman  Cata- 
combs with  German  and  Italian  texts  (Rome 
1903). 

Sculpture. —  Christian  sculpture  barely  ex- 
isted before  the  4th  century.  Catacomb  condi- 
tions were  not  favorable  to  its  growth.  A  fresco 
could  easily  be  painted  in  the  gloom  of  the 
grave,  but  carved  marbles  were  at  once  ex- 
pensive and  required  light  and  space  for  execu- 
tion. Moreover  the  sarcophagi  in  the  pagan 
shops  were  often  covered  with  idolatrous  scenes. 
Some  of  these  have  been  found  in  the  Cata- 
combs with  the  pagan  images  effaced.  With  the 
era  of  peace,  however,  the  faithful  began  to 
use  sculptured  sarcophagi,  and  a  number  of 
them  are  preserved  in  the  Lateran  Museum. 
As  far  as  workmanship  is  concerned,  they  are 
of  inferior  merit,  being  executed  at  a  time 
when  art  had  greatly  degenerated.  Some  of 
thern  are  little  less  than  carved  creeds,_  con- 
taining on  their  facade  the  main  mysteries  of 
the  Christian  religion.  They  shed  much  light 
on  the  earlier  paintings.  The  clear  carving  of 
the  4th  and  Sth  centuries  illumines  the  doubt- 
ful fresco  of  the  2d  and  3d.  In  the  sarcophagi, 
it  is  Peter  striking  the  rock  and  Peter  to 
whom  Christ  gives  the  law.  Hence  in  the 
earlier  paintings  Moses  typified*  Peter.  Daniel 
among  the  lions  on  the  sarcophagi  is  evidently 
Christ  on  the  Cross.  Hence  we  have  a  key  to 
the  early  representations  of  this  scene. 

Statuary. —  But  few  pieces  of  statuary  have 
been  found  in  the  Catacombs.  While  idols 
were  on  all  sides,  the  faithful  seem  to  have 
held  aloof  from  this  branch  of  art.  However 
several  statues  of  the  Good  Shepherd  were 
executed,  and  one  of  the  3d  century  preserved 
in  the  Lateran  is  a  most  beautiful  representation 
of  the  subject.  The  sitting  statue  of  Hippolytus 
of  the  first  part  of  the  3d  century  found  in  the 
cemetery  of  his  name,  is  _  unique  among  early 
monuments.  It  contains  inscribed  on  the  ca- 
thedra a  list  of  his  works  and  his  computation  of 
the  Easter  Cycle. 

Gold  Glcuses. —  The  gold  glasses  of  which 
many  have  been  found  in  the  Catacombs,  con- 
sist of  a  design  made  of  gold  leaf,  enclosed 
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between  two  pieces  of  glass,  ordinarily  at  the 
bottom  of  the  glass.  Tlie  subjects  treated  in 
these  glasses  of  the  3d  and  4th  centuries,  are 
of  two  classes.  Some  of  them  are  genre  pic- 
tures, ornamented  with  the  portraits  of  a  newly 
married  couple  or  a  family  group,  and  inscribed 
with  such  toasts  as  *Drink !  Live  !*  They  were 
probably  gifts  for  wedding  and  family  feasts. 
Others  used  probably  in  the  liturgical  functions 
and  perhaps  as  Eucharistic  chalices  were  orna- 
mented with  the  ordinary  Catacomb  cycle  of 
paintings,  but  especially  with  the  images  of 
the  Saints.  Peter  and  Paul,  Agnes  and  the 
Virgin  Mary  are  the  subjects  most  frequently 
represented.  Eighty  out  of  the  three  hundred 
published  by  Garuicci  portray  Saints  Peter  and 
Paul.  The  constancy  of  the  types,  their  corre- 
spondence with  tradition,  and  the  medallion 
of  same  characteristics  foimd  in  Domitilla  and 
attributed  to  the  early  part  of  2d  century,  indi- 
cate that  these  are  portraits  of  the  Princes  of 
the  Apostles. 

Mosaics. —  There  are  but  few  mosaics  in  the 
Catacombs,  and  most  of  these  of  the  age  of 
peace.  The  mosaic  is  the  distinctive  Christian 
decoration  of  the  basilica  of  the  5th  and  6th 
centuries,  as  the  fresco  was  of  the  Catacomb 
in  the  3d  and  4th. 

Lamps. —  The  common  clay  lamp  is  the  ob- 
ject most  frequently  found  in  the  Catacombs. 
Most  of  them  are  in  no  respect  different  from 
those  used  by  the  pagans.  However  in  the  3d 
and  particularly  in  the  4th  centuries,  they  were 
marked  with  the  Christian  emblems  of  the  fish, 
the  Constantine  monogram,  the  Good  Shepherd, 
the  palm,  etc.  They  illustrate  the  way  the 
Christian  faith  entered  into  domestic  life  after 
the  advice  of  the  Apostle:  "Whether  you  eat 
or  drink  —  do  all  to  the  glory  of  God."  ( i  Cor. 
X.  31).  The  wine  flagon  and  the  wine  cup, 
as  well  as  the  lamp  and  the  loaf,  were  stamped 
■with  the  sign  of  the  cross  in  the  4th  and  Sth 
centuries.  The  few  bronze  lamps  unearthed  are 
of  much  more  elaborate  workmanship  and 
sybmolism. 

Other  Objects. —  Ring^,  seals,  and  coins 
adorned  with  the  characteristic  symbols  of  early 
Christian  art,  have  been  found  frequently  in  the 
excavations,  as  well  as  a  number  of  miscellane- 
ous objects,  such  as  children's  toys,  combs,  etc 

Inscriptions. —  The  numerous  Catacomb  in- 
scriptions are  of  the  greatest  interest  to  the 
Christian  scholar.  The  most  precious  of  them 
have  been  arranged  in  the  Lateran  Museum  by 
De  Rossi.  The  bulk  remains  yet  in  the  Cata- 
combs and  in  the  gallery  of  Christian  inscrip- 
tions at  the  Vatican.  They  may  be  divided 
according  to  the  method  of  execution  into 
carved,  painted,  and  "graffiti"  inscriptions, 
the  latter  being  writings  rudely  scratched  on  the 
plaster  or  tufa;  according  to  time,  into  the 
original  epitaphs  and  later  laudatory  inscrip- 
tions; according  to  language,  into  Greek  and 
Latin;  according  to  content,  into  dogmatic  and 
domestic.  Many  of  the  tombs  are  without  any 
inscription  whatsoever,  and  many  more  are 
distinguished  but  by  a  rude  mark  or  some  ob- 
ject pressed  into  the  fresh  plaster.  As  a  rule 
the  early  epitaphs  are  the  shorter,  although 
brevity  is  a  distinguishing  trait  of  Catacomb 
epigraphy,  in  marked  contrast  to  the  lengthy 
pagan  eulogies  of  the  time.    The  name  of  the 


departed,  with  a  short  prayer  and  some  symbol 
as  the  fish,  palm,  anchor,  or  Constantine  mono- 
gram, to  which  was  sometimes  added  the  date- 
of  burial  and  age,  forms  the  ordinary  inscrip- 
tion. "Gerontius,  may  you  live  in  God,"  *Lu- 
cilla  in  pace";  are  characteristic  epitaphs.  The 
word  "deposition"  is  peculiar  to  Christian  epi- 
graphy, implying  that  the  body  is  consigned  but 
for  a  time  to  the  soil.  The  short  prayers  and 
symbols  on  the  tombs  are  in  general  but  a  re- 
production of  the  "Memento  of  the  Dead  in 
the  Mass,"  Ipsis,  Domine,  locum  refrigerii, 
lucis,  et  pacts,  ut  indulgeas,  deprecamur,  "Re- 
freshment, light,  and  peace  grant  to  them,  O 
Lord."  This  is  the  requiem  chanted  and 
carved  in  the  Catacombs.  Despite  the  fact 
that  the  inscriptions  are  sepulchral,  they  yet 
contain  much  matter  of  dogmatic  and  historic 
interest.  They  express  belief  in  the  unity  and 
trinity  of  God,  in  the  divinity  of  Christ,  in  the 
Holy  Spirit,  in  the  resur^ection,  and  almost 
every  article  of  the  creed  is  carved  on  some 
monument  Especially  strong  is  the  testimony 
of  the  Catacombs  to  prayers  for  and  to  the 
dead.  Both  are  sometimes  found  in  one  in- 
scription, as  this  from  Domitilla : 
VIBAS 
IN  PACE  ET  PETE 
PRO  NOBIS. 

•Gentianus, —  pray  for  us  because  we  know 
that  thou  art  Christ,"  we  read  in  another. 
"Holy  Martyrs,  remember  Mary,"  comes  from 
Aquileia.  Januaria  bene  refrigera  et  Roga  pro 
nos.  This  last  inscription  from  Calixtus  is  a 
fair  sample  of  Catacomb  Latinity.  It  is  orna- 
mented with  a  small  box,  containing  the  rolls  of 
the  law,  the  customary  representation  of  the 
Bible  in  early  Christian  art 

Papal  Crypt. —  The  inscriptions  of  the  crypt 
where  the  Popes  of  Rome  were  interred  in 
the  3d  century,  are  of  peculiar  interest 

ANTepwsaeni  «abianos -em- icp 

These  inscriptions  show  that  Greek  was  still 
the  official  language  of  the  Church  in  the  3d 
century.  The  monogram  Mr,  martyr,  was  the 
official  canonization  of  the  Catacombs. 

Damasene  Inscriptions. —  Pope  Damasus 
(304-385),  the  first  Christian  archxologist,  em- 
bellished the  tombs  of  the  martyrs  with  a  series 
of  metrical  inscriptions,  carved  on  large  slabs 
of  marble  by  his  secretary,  Furius  Dionysius 
Filocalus.  The  texts  of  40  of  these  are  pre- 
served in  the  ancient  itineraries,  and  many  of 
the  original  slabs  have  been  discovered  in  the 
excavations  of  the  last  50  years.  The  inscrip- 
tion of  the  papal  crypt  was  found  broken  in 
125  small  pieces,  which  when  joined  together, 
gave  the  entire  text.  Of  all  these  inscriptions, 
but  a  fragment  of  the  title  at  the  tomb  of  Pope 
Cornelius  remains  in  its  primitive  position,  so 
thorough  was  the  work  of  the  devastating 
Lombard  and  destroying  time.  The  tomb  of 
Damasus  himself,  so  long  sought  by  the  archae- 
ologists, was  discovered  at  the  close  of  1903 
by  Mgr.  Wilpert.  The  work  of  excavating  is 
still  going  on,  but  enough  data  has  already 
been  dug  from  the  depths  to  make  it  certain, 
that  whoever  would  go  back  to  Christ,  must 
pass  through  the  corridors  of  the  Catacombs. 
Here  he  will  find  the  mind  of  the  Master  in 
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the  might  of  the  martyr,  and  the  love  of  the 
Saviour  in  the  liberty  of  the  slave.  Here  he 
.  will  find  church  and  Sacrament,  right  and 
ritual,  creed  and  deed.  Here  he  will  come 
upon  a  society,  Catholic  in  composition  and  in 
charity,  Christian  in  faith  and  in  hope,  sleep- 
ing the  sleep  of  peace  and  awaiting  the  resur- 
rection of  the  flesh  in  X.  The  scientific  study 
of  the  Catacombs  has  shown  that  the  Chris- 
tians were  numbered  in  Rome  by  tens  of  thou- 
sands in  the  3d  century.  "We  are  of  yesterday 
yet  we  fill  all  that  belongs  to  you ;  we  leave 
to  you  only  your  temples."  The  rhetoric  of 
Tertullian  is  the  reality  of  the  Catacombs.  The 
researches  of  De  Rossi  have  shown,  too,  that 
the  acts  of  the  martyrs  have  much  more  his- 
torical value  than  the  critical  school  of  history 
was  formerly  inclined  to  give  them.  _  Further 
and  fuller  research  will  act  as  luminaria  to 
di.ssipate  the  darkness  which  controversy  has 
gathered  round  the  Catacombs.  And  when  the 
treasures  of  Roma  Sotterranea  are  all  un- 
earthed, should  all  other  witnesses  of  the  faith 
once  delivered  to  the  saints  become  silent,  the 
very  stones  of  the  Catacombs  will  cry  out  to 
the  world  the  wisdom  and  grace  of  Christ. 

Consult:  Lowrie,  'Monuments  of  the  Early 
Church*  (1901),  gives  in  an  appendix  the  best 
Catacomb  bibliography  accessible  to  the  English 
render.  William   Temple,  D.D., 

Fcniicrly   Professor   of   Philosophy,  Saint  JO' 
^cph's  Seminary,  Duntvoodie,  N.  Y. 

^■)-n»a    C.itholl:    Church.     See    Catholic 

Roman  Catholic  Church  in  Canada,  The, 

will  be  treated  in  this  article  under  three  head- 
ings: I.  The  Church  under  the  French,  from 
the  discovery  of  Canada  until  the  conquest  by 
England  (1534-I/63) ;  2.  The  Church  under  the 
rule  of  Great  Britain,  from  1763  until  the  pres- 
ent day;  3.    Present  condition. 

I.  Before  1763. — Catholicism  was  planted  in 
Canada  by  France,  through  whose  sailors,  Au- 
bert  de  Dieppe  (1508),  Verazzano  (1522),  and 
especially  Jacques  Cartier  (1534),  it  was  dis- 
covered about  the  beginning  of  the  i6th  cen- 
tury. Cartier  penetrated  the  estuary  of  the 
Saint  Lawrence  (10  Aug.  1535),  and  took  pos- 
session of  the  country  in  the  name  of  King 
Francis  I.  While  endowing  his  fatherland  with 
new  countries,  he  proposed  also  to  disseminate 
therein  the  Catholic  faith,  as  related  in  the  ac- 
count of  his  travels  inserted  in  the  'Histoire 
de  la  Nouvelle  France'  by  Marc  Lescarbot, 
Paris  1609. 

From  Cartier  to  Charaplain  (1542-1608)  a 
few  attempts  at  colonial  settlement  in  Acadia 
was  succeeded  by  the  foundation  of  Port  Royal 
(now  Annapolis,  N.  S.).  There  appeared  the 
first  missionaries,  Jesuits  and  secular  priests. 
Champlain  visited  Canada  in  1603,  and  in  i6(^ 
founded  the  town  of  Quebec  and  settled  there. 
In  1615  he  invited  Recollet  Fathers  from  France, 
who  became  the  first  apostles  to  the  Indians,  and 
inaugurated  those  missions  in  the  interior  of 
Canada  so  famous  during  the  17th  century,  and 
in  which  the  Jesuits  (1625)  and  the  Sulpicians 
(1657),  soontook  such  a  glorious  part. 

Two  distinct  and  savage  races,  the  Algon- 
quins  and  the  Huron-Iroquois  inhabited  the 
countries  just  opening  up  to  missionary   zeal. 


To  the  Algonquin  race  belonged  the  Abenakis 
the  Montagnais,  the  Attikameques  or  Foissons- 
Blancs,  the  Otawawas,  and  several  other  tribes 
scattered  from  Hudson  Bay  to  the  western 
prairies.  From  the  Huron-Iroquois  source 
sprang  two  great  branches:  the  Yendats  or 
Hurons  established  between  Lakes  Huron,  Erie, 
Saint  Claire,  and  Simcoe,  and  the  Iroquois  who 
dwelt  south  of  Lake  Ontario,  and  were  divided 
into  five  nations:  Mohawks,  Onondagoes,  Sen- 
ekas,  Oneidas,  and  Caiyoquos.  It  would  appear 
that  the  total  population  of  these  tribes  was 
not  above  100,000  individuals. 

The  Recollets  were  the  first  to  devote  them- 
selves to  evangelization  among  the  Indians. 
Father  d'Olbeau  instructed  the  Montagnais; 
Father  Le  (^ron  penetrated  deeply  into  the  land 
of  the  Hurons  to  carry  them  the  true  faith,  while 
several  fathers  remained  at  Quebec  preaching 
among  the  colonists  and  the  surrounding  sav- 
ages. During  ten  years  they  multiplied  their 
travels,  their  preachings,  opened  schools  for 
Indian  children,  called  to  their  assistance  new 
recruits,  and  among  them  Father  Viel,  who  per- 
ished in  the  Ottawa  River,  victim  of  the  perfidy 
of  a  Huron.  Consult:  F.  Sagard,  'Histoire  du 
Canada,*  Paris  1686;  Ch.  Beaubien,  'Histoire 
du  Sault-au-Recollet,>  Montreal  1897.  Unable 
to  fill  the  wants  of  the  missions  alone,  the 
Recollets  called  upon  the  Jesuits  (1625),  and 
on  their  invitation  Fathers  Brebeuf  and  Lale- 
mant  with  other  missionaries  came  to  Canada. 
Their  efforts  for  the  conversion  of  the  savages 
were  not  attended  with  the  success  hoped  for, 
owing  to  the  opposition  of  the  Company  of  Mer- 
chants, to  .whom  the  French  king  had  conceded 
the  inonopoly  of  traffic  in  these  regions,  on  the 
condition  of  founding  a  colony.  Louis  XIII. 
and  Richelieu  replaced  them  ( 1627)  by  the  Com- 
pany of  New  France  who  engaged  to  lead  "the 
people  inhabiting  Canada  to  the  knowledge  of 
God,  and  to  instruct  them  in  the  Catholic,  Apos- 
tolic and  Roman  religion.*  There  was  no  time 
to  see  the  effects  of  these  good  intentions,  for 
less  than  two  years  later  (1629),  Quebec  and 
the  colony  fell  into  the  power  of  David  Kerth, 
who  fought  on  the  side  of  England.  The  mis- 
sionaries and  their  helpers  were  obliged  to 
return  to  France. 

When  Canada  was  returned  to  France  by 
the  Treaty  of  Saint  German-en-Laye  (1632),  the 
Jesuits  at  the  request  of  Cardinal  de  Richelieu 
again  took  up  their  missions.  Father  Lejeune 
organized  religious  service  at  Quebec  and  opened 
the  college  of  that  town  (1635),  then  he  plunged 
into  the  interior  in  search  of  the  wandering 
tribes  of  Montagnais.  Others  established  a  mis- 
sion at  Miscou,  and  from  there  branched  forth 
into  the  peninsula  of  Gaspe,  into  Acadia  and 
Cape  Breton.  Trois  Rivieres  and  Tadousac  on 
the  banks  of  the  Saint  Lawrence  became  centres 
of  evangelization.  Consult  'Les  Jesuites  et  La 
Nouvelle  France  au  XVIIe  siecle,'  par  le  Pere 
de  la  Rochemontaix,  S.  J.  Paris,  1895. 

Meanwhile  hospital  religious  and  Ursulines 
arrived  at  Quebec  (1639),  the  first  to  direct  a 
Hotel-Dieu  endowed  by  the  Duchess  of  Aiguil- 
lon,  niece  of  Richelieu;  the  second  at  the  head 
of  whom  was  Marie  de  ITncamation,  to  pro- 
vide for  the  education  of  the  girls.  These  heroic 
women  were  rivals  in  zeal  for  the  conversion  of 
the  savages.  Consult:  Abb^  Casgrain,  'His- 
toire de  I'Hotel-Dieu  de  Quebec,'  Quebec,  18^; 
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I.    Most  Rev.  Paul  Bruch^si,  D.D.,  2.     Most  Rev.  Jos   Thos.  Duhamel,  D.D., 

Archbishop  of  Montreal.  Archbishop  of  Ottawa. 

3      Most  Rev.  L.  N.  B^gin,  D.D., 

Archbishop  of  Quebec. 

4     Most  Rev.  Charles  Hugh  Gauthier,  D  D.,  5.    Most  Rev.  Denis  O'Connor.  D.D., 

Archbishop  of  Kingston.  Archbishop  of  Tc*ontOj/-jrj|p 
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Id.,  'Uistoire  de  la  Venerable  Marie  de  linear- 
nation,'  Quebec,  1880:  ^Lettres  de  Mere  Marie 
de  rincarnation,'  Paris,  1681. 

About  this  time  the  Company  of  Montreal 
was  formed.  Its  originators  were  two  men  of 
God,  M.  Olier,  founder  of  the  Seminary  of 
Saint  Sulpice,  and  M.  de  la  Dauversier&  a 
pious  laic.  Its  sole  aim  was  the  "glory  of  God 
and  the  establishment  of  religion  in  New  France 
without  diarge  to  the  clergy  or  to  the  people." 
Encouraged  by  Urban  .  VIII.,  it  found  in 
Paul  Chomedey  de  Maisonneuve  a  faithful  ex- 
ecutor of  its  intentions.  This  illustrious  man 
landed  on  the  island  of  Montreal  which  the 
society  had  acquired,  18  May  1642,  and  laid  the 
foundations  of  Viilemarie,  now  Montreal,  \iyith 
him  came  Mile.  Mance,  foundress  of  the  Hotel- 
Dieu,  and  they  were  soon  joined  by  Marguerite 
Bourgeoys,  an  energetic  and  saintly  woman,  who 
organized  the  religious  of  the  Congregation  of 
Our  Lady  (1653)  for  the  education  of  Canadian 
girls.  In  1657,  Mr.  Olier  when  dying,  sent  to 
the  colony  the  first  four  Sulpicians :  de  Queylus, 
Souart,  Gallinier  and  d'AIlet  Consult:  DoUier 
de  Casson,  S.  S.,  'Histoire  du  Montreal,'  pub- 
lished by  the  Historical  Society  of  Montreal, 
1869;  Faillon,  S.  S.,  *Histoire  de  la  colonic  fran- 
Caise  en  Canada,'  Montreal,  1865;  Id,  'Vie  de 
la  Venerable  Mere  Bourgeoys';  <Vie  de  Mile. 
Mance,'  Paris,  1854;  Id.,  *Vie  de  M.  Olier, 
founder  of  the  Seminary  of  Saint  Sulpice,'  3 
vols.  Paris,  1873;  P.  Rousseau,  S.  S.,  *Vie  de 
Paul  Chomedey  de  Maisonneuve,'  Montreal, 
1886. 

The  hour  of  martyrdom  sounded  for  the 
Jesuits.  After  escaping  twice  from  the  ferocious 
Mohawks,  Father  Jogues  died  beneath  their 
blows  (1646).  Two  years  later  (1648),  the 
flourishing  mission  among  the  Hurons  was  com- 
pletely destroyed  by  the  Iroquois,  and  five  Jes- 
uits, Fathers  de  Brebeuf,  Daniel,  Lalemant, 
Gamier  and  Chabanel,  were  overwhelmed  in  the 
massacre  of  their  neophytes.  Father  Buteux 
also  fell  a  victim  to  the  Iroquois  when  going 
to  the  Attikameques  (1652),  and  Father  Bres- 
sani  escaped  with  difficulty  from  these  barba- 
rians. Consult:  Charlevoix,  'Histoire  et  De- 
scription generale  de  la  Nouvelle  France,' 
Pans,  1744;  'Relation  des  Jesuites,'  Quebec, 
1858;  these  two  works  with  the  'Relations  in- 
edites  de  la  Nouvelle  France'  (1672-1779),  and 
other  documents  have  been  collected  and  pub- 
lished with  an  English  translation  in  the  edi- 
tion of  Reuben  Thwaites,  Clevelandj  1897,  un- 
der the  title:  'Travels  and  Explorations  of  the 
Jesuit  missionaries  in  New  France'  (i6io- 
1791)  ;  Parkman,  'The  French  pioneers  in  North 
America.'  These  attacks  of  the  Iroquois  be- 
came the  terror  of  the  colony.  Montreal  owed 
its  salvation  only  to  the  bravery  of  Maisonneuve 
and  to  the  heroic  devotion  of  young  Dollard, 
who  at  the  head  of  sixteen  companions  for  sev- 
eral days  faced  over  seven  hundred  IroquoJS, 
and  resisted  them  to  the  death. 

The  year  1659  marks  the  commencement  of 
the  ecclesiastical  hierarchy  in  Canada.  Mon- 
signor  Francois  de  Montmorency-Laval  was 
named  Bishop  of  Petrea  and  Apostolic  Vicar 
of  New  France  by  Alexander  VII.  The  prelate 
had  numerous  difficulties  with  the  governors 
d'Avangour  and  de  Mesy  (1663-1665")  over  the 
traffic  in  brandy  which  was  causing  ruin  among 
the  Indians.    He  opened  a  small  seminary  for 


the  training  of  future  clerks,  and  10  years  latei 
(1678),  laid  the  foundations  of  a  large  seminar; 
for  preparation  for  the  priesthood.  In  1674 
Quebec  was  created  a  bishopric  by  Clement  X.; 
the  jurisdiction  of  the  new  see  extended  over  all 
North  America  until  1789,  the  year  in  which 
the  bishopric  of  Baltimore  was  created.  To 
Monsignor  Laval  are  also  due,  the  creation  of 
charges  with  resident  priests,  the  incorporation 
of  the  Seminary  of  Quebec  and  its  union  with 
the  Seminary  of  Foreign  Missions  at  Paris,  the 
creation  of  a  chapter  of  canons;  in  one  word 
a  good  diocesan  organization.  He  came  in  con- 
flict with  Governor  Frontenac  and  Intendant 
Talon  to  maintain  the  rights  of  the  Church  and 
to  extirpate  the  abuse  of  the  liquor  traffic. 

Under  his  episcopacy  the  missionaries  con- 
tinued   their   work.    The    Sulpicians    saw    two 
of  their  number  fall  beneath  the  blows  of  the 
Iroquois  at   Viilemarie    (1663).     Shortly  after 
Messieurs    Trouve    and    de    Salignac-Fenelon, 
brother  of  the  illustrious  Archbishop  of  Cam- 
brai,  founded  the  mission  of  Kente  (1668),  at 
the  point  on  Lake  Ontario  where  debouches  the 
Saint  Lawrence.    During  fourteen  years  it  was 
a  centre  whence  the  true  faith  radiated  through- 
out all  the  surrounding  region  as  far  as  Niagara. 
The  following  year   (1609)    Messieurs   DoUier 
de  Casson  and  Brehan  de  Gallinee,  Sulpicians, 
left  Viilemarie  in  the  company  of  Cavalier  de  La 
Salle  with  the  resolution  of  advancing  west  to 
the  Mississippi.     Abandoned  by  the  discoverer 
they  traversed  alone  the  region  of  the  Great 
Lakes,  and  returned  to  Montreal  after  one  year 
of  exploration  and  research ;  there  M.  de  Gal- 
linee prepared  a  relation  and  made  a  map  of  the 
expedition.    We  should  mention  also  the  Sulpi- 
cian  missions  of  la  Montagne,  Gentilly,  I'lle-aux- 
Tourtes.   and   Lac-des-Deux-Montagnes,  all   in 
the  environs  of  Montreal.    The  Jesuits  on  their 
side  prosecuted  arduously  their  missions.  Father 
Menard  evangelized  the  Outaouais,  Father  Al- 
louez  penetrated  as  far  as  Lake  Superior  (1665), 
and  Fathers  d'Ablon  and  Marquette  planted  the 
cross  at  aault  Sainte  Marie.    Other  Jesuits  join- 
ing the  explorers  Saint-Lusson  and  de  La  Salle, 
took  possession  of  the  banks  of  Lake  Huron ; 
and  two  years  after  (1670)  Father  Albanel  pene- 
trated, while  traveling  by  the  Saguenay,  as  far 
as  Hudson  Bay.    The  missions  to  the  Iroquois 
were  resumed,  but  without  great  success.     In 
1669  the  sedentary  mission  of  the  Prairie  de  la 
Madeleine  was  founded  to  the  south  of  Mon- 
treal.   There  expanded  the  lily  of  Canada,  that 
Catherine  Tegakouita,  who  died  in  her  twenty- 
third  year,  and  for  whom  the  III.  Council  of 
Baltimore  has  asked  the  process  of  canoniza- 
tion.   This  mission  transferred  to  Sault-Saint- 
Louis,   now   Caughnawaga,   is   still    flourishing 
(having  over  2,000  members),  and  after  numer- 
ous vicissitudes  has  again  come  into  the  hands 
of  the  Jesuits.    From  Canada  also  went  Joliet 
and  Father  Marquette  on  their  discovery  of  the 
Mississippi    (1673).    Consult:     'Recit  des  voy- 
ages et  decouvertes  du  Pere  Marquette,'   New 
York,    1855;    Reuben    Gold   Thwaites,    'Father 
Marquette,'  New  York,  1902. 

Recalled  to  Canada  by  Talon,  the  Recollet 
Fathers  (1670)  established  themselves  at  Que- 
bec and  had  four  missions:  Trois-Rivi^res, 
I'ile  Percee  (Gaspe),  Saint-John  River  and  Fort 
Frontenac  on  Lake  Ontario.  In  1682,  Mr.  Dol- 
lier  de  Casson  called  them  to  Montreal,  and  ifl 
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1692  the  missions  of  Cape  Breton  and  of 
Plaisance  in  Newfoundland  were  confided  to 
them. 

Meanwhile  Monsignor  Laval  worn  out  with 
his  administration,  gave  in  his  resignation  to 
Louis  XIV.  (1684).  After  four  years'  sojourn 
in  France,  he  returned  to  Quebec  (1688),  where 
he  lived  in  profound  retirement  until  his  death 
in  1708.  The  episcopacy  of  Monsignor  Laval 
marks  one  of  the  most  prosperous  epochs  of  the 
Canadian  Church  and  of  the  colony.  Between 
1665  and  1680,  thanks  to  the  intelligent  activity 
of  Colbert  and  de  Talon,  more  colonists  came 
to  Canada  than  in  the  preceding  half  century.  A 
strict  supervision  was  exercised  in  the  choice 
of  the  young  women  sent,  as  much  as  r^rded 
their  physical  as  their  moral  qualities.  Several 
whose  loose  manners  might  have  become  a 
cause  of  corruption  and  decadence  rather  than 
of  growth,  were  rejected.  Consult:  Gailly  de 
Taurines,  'La  nation  canadienne,'  Paris,  1894; 
Ferland,  <Cours  d'histoire  du  Canada.' 

Monsignor  de  Saint-Vallier  succeeded  Mon- 
signor Laval.  The  new  bishop  founded  the 
general  hospital  of  Quebec,  endowed  it  with  his 
own  contributions,  built  the  episcopal  palace, 
published  a  catechism  for  the  diocese,  estab- 
lished ecclesiastical  conferences,  and  held  the 
first  synods.  In  1690,  the  English  admiral 
Phipps,  having  attacked  Quebec  with  32  ves- 
sels, the  prelate  in  a  pastoral  letter  exhorted 
the  Canadians  to  bravely  do  their  duty.  When 
after  useless  efforts  the  enemy  had  departed,  the 
bishop  dedicated  to  Our  Lady  of  Victory,  the 
church  in  the  lower  town,  still  standing,  as  a 
monument  of  Heaven's  protection. 

The  era  of  great  missions  passed;  neverthe- 
less Cadillac  and  a  missionary  founded  the  town 
and  colony  of  Detroit  ( 1700)  ;  the  priests  of  the 
seminary  of  Quebec  became"  the  apostles  of  the 
Tamarois,  between  the  Illinois  and  the  Ohio 
Rivers;  the  Jesuits  evangelized  the  Miamis,  the 
Sioux,  the  Otawawas,  the  Illinois,  and  held  their 
ground  amid  the  Iroquois.  With  the  opening 
of  the  i8th  century,  commenced  the  furious  and 
repeated  assaults  of  England  and  its  American 
colonies  against  the  little  Catholic  colony,  in 
which  the  French  Government,  careless  of  the 
future,  became  less  and  less  interested.  The 
emigration  to  New  France  ceased  toward  the 
end  of  the  preceding  century.  No  more  were 
to  be  seen  the  great  convoys  setting  sail  for 
America  crowded  with  new  populations  full  of 
faith  and  energy.  In  1713  the  French  Canadian 
population  was  18,000,  and  in  1739  scarcely 
reached  42,000.  It  was  a  small  number  to  re- 
sist an  adversary  which  counted  in  1706  260,- 
000  individuals,  and  which  was  increasing  each 
year. 

Acadia  especially  was  weak,  having  but  two 
thousand  inhabitants  of  French  origin.  The 
first  attacks  were  directed  against  her.  After 
having  resisted  in  1704  and  in  1707,  she  fell 
(1710)  into  the  power  of  the  English  colonists, 
and  three  years  later,  the  Treaty  of  Utrecht 
(q.v.)  (1713)  ceded  Acadia,  Newfoundland,  and 
Hudson  Bay  to  England.  From  this  epoch 
to  that  of  the  violent  dispersal  of  the  Acadians 
by  Lawrence  (i7.';5),  the  Catholics  found  de- 
voted support  in  the  Sulpicians  and  the  priests 
of  the  seminary  of  Quebec  who  were  their  mis- 
sionaries. The  names  of  Geoffroy,  Baudoin, 
Trouve,  de  Breslay,  Metivier,  de  la  Gondalie. 
de   Miniac,   Chauvreuse,   and   Desenclaves,   of 


Saint-Sulpice ;  of  Petit,  Thury,  Gaulin,  of  the 
seminary  of  Quebec,  deserve  to  be  remem- 
bered by  posterity.  Mention  should  also 
be  made  of  Father  Rasles,  S.  J.,  missionary 
to  the  Abenakis,  who  was  killed  by  the 
English.  We  will  not  recall  here  the  in- 
credible atrocities  which  have  relegated  Law- 
rence's memory  to  the  execration  of  hu- 
manity, and  which  Longfellow  has  immortalized 
in  his  touching  poem  'Evangeline.'  Consult: 
Richard,  'Acadia,  Missing  Links  of  a  Lost 
Chapter  of  _  American  History,*  (^Montreal, 
1895) ;  Abbe  Casgrain,  'Les  Sulpiciens  en 
Acadie'  (Quebec  1897) ;  Id.,  <Un  pelerinage 
au  pays  d'Evangeline'   (Quebec,  1885). 

These  painful  events  only  too  plainly  fore- 
shadowed the  fate  awaiting  the  Canadian  col- 
ony. Instead  of  sending  men,  France  persisted 
in  raising  at  great  expense  useless  fortifications 
at  Louisbourg  and  at  Quebec.  Canada  was  to 
fall  through  lack  of  foresight. 

The  episcopacy  of  Monsignor  de  Saint-Val- 
lier lasted  until  1727.  The  endowments  with 
which  he  enriched  the  various  religious  estab- 
lishments of  the  country,  have  been  estimated 
at  i6oo,ooo.  His  successor,  Monsignor  Du- 
plessis-Mornay,  never  came  to  Canada.  He  gov- 
erned his  diocese  by  an  administrator.  Re- 
signing in  1773,  he  was  replaced  by  Monsignor 
Dosquet  who  devoted  himself  to  promoting  the 
education  of  youth  and  the  religious  life  in  the 
communities.  Monsignor  de  Lauberiviere  who 
succeeded  him,  died  a  month  after  his  arrival  in 
his  diocese,  victim  of  his  charity  in  attending 
soldiers  attacked  with  scurvy  (1740).  His  suc- 
cessor was  Monsignor  de  Pontbriand  ^1741- 
1760),  the  last  bishop  under  the  French  regime. 
He  built  a  cathedral,  restored  the  UrsuHne 
monastery  at  Trois-Rivieres  and  the  Hotel-Dieu 
of  Quebec,  which  had  been  destroyed  by  fire, 
established  ecclesiastical  retreats,  and  by 
his  science  and  virtue  was  the  model  of  his 
clergy. 

Among  eminent  priests  of  this  epoch  should 
be  mentioned  M.  de  Belmont,  superior  of  Saint- 
Sulpice  at  Montreal  (1701-1732),  who  covered 
the  region  with  his  liberalities  and  his  works; 
M.  Normant  du  Faradon,  his  successor  (1732- 
1759)1  who  with  the  Venerable  Mother  d'You- 
ville  shares  the  glory  of  having  founded  the 
admirable  charitable  institution  of  the  Grey  Sis- 
ters. Consult :  Faillon,  S.  S.,  'Vie  de  la  Vener- 
able Mere  d'Youville'  (Montreal,  1852).  To 
Saint-Sulpice  belonged  also  that  ahki  Picquet  to 
whom  the  town  of  Ogdensburg  erected  ( 1899)  a 
monument,  as  well  as  to  its  founder.  Consult: 
'Lettres  edifianteset  curieuses*  (Lyon  1819} ; 
'Memoire  sur  la  vie  de  M.  Picquet'  by  M.  de  la 
Lande,  of  the  Academy  of  Sciences,  p.  262; 
'Biographie  universelle  ancienne  et  moderne' 
(Paris  1823,  Vol.  XXXIV.  p.  289);  'Revut 
canadienne,  Janvier  et  fevrier  1870,'  Vol.  VII.; 
'I'abbe  Picquet,'  by  J.  Tasse. 

The  events  which  precipitated  the  fall  of 
Canada  are  well  known.  Quebec  taken  (1759), 
the  bishop  died  at  Montreal  (1760)  without 
seeing  that  town  in  the  hands  of  the  English. 
M.  Briand  undertook  the  administration  of  the 
region  of  Quebec;  M.  de  Montgolfier,  Sulpician, 
of  that  of  Montreal.  The  Treaty  of  Paris  which 
ceded  Canada  to  England  was  signed  10  Feb. 
1763.  The  period  of  establishment  closed  for  the 
Canadian  Church,  and  that  of  conflicts  and  of 
progress  opened. 
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2.  After  1763. —  All  the  natural  chiefs  of 
the  Canadians  recrossed  the  ocean  with  the 
French  flag.  A  population  of  70,000  souls  was 
abandoned  without  a  guide.  The  clergy  alone 
remained,  invested  with  the  double  mission  to 
preserve  the  ancestral  faith  and  direct  the  peo- 
ple in  the  attainment  of  their  civil  and  political 
rights.  They  understood  their  mission  and  it 
can  be  truthfully  said  that  they  did  not  fail 
therein. 

The  Treaty  of  Paris,  it  is  true,  guaranteed 
the  Canadians  "the  free  exercise  of  their  re- 
ligion,' but  with  the  addition  "so  much  as  the 
laws  of  Great  Britain  will  permit."  This  re- 
striction left  a  great  latitude  in  the  interpreta- 
tion of  the  treaty.  In  fact  it  was  a  species  of 
persecution.  The  government  of  London,  thought 
to  substitute  the  Anglican  hierarchy  and  religion 
for  the  Catholic  hierarchy  and  religion  and  flat- 
tered itself  in  easily  overcoming  the  conscience 
of  a  handful  of  colonials.  The  French  laws 
were  abolished  and  the  oath  of  allegiance  ex- 
acted from  all  Canadians.  They  notified  the 
priests  that  they  would  have  to  subscribe  to  it 
or  prepare  to  leave  Canada.  It  was  a  demand 
to  abjure  and  rebel  against  the  authority  of  the 
Roman  See.  At  the  same  time  they  prepared  a 
list  of  the  churches,  the  priests,  their  charges, 
their  revenues,  their  property,  also  one  of  the 
religious  communities  with  their  constitutions, 
rights,  privileges,  and  properties.  In  addition 
George  III.  encouraged  the  governors  to  found 
Protestant  schools  so  that  the  Church  of  Eng- 
land could  be  established  in  principle  and  in 
practice,  and  the  inhabitants  gradually  be 
brought  to  embrace  the  Protestant  religion,  and 
their  children  educated  in  the  principles  of  that 
religion. 

The  communities  of  men  were  also  con- 
demned to  die  out.  Recollets,  Jesuits,  and  Sul- 
picians  were  prohibited  from  recruiting  in  the 
country  or  from  receiving  members  from  abroad. 
They  took  possession  of  the  properties  of  the 
first,  and  as  to  the  Sulpicians,  they  were  re- 
duced from  30  which  they  were  in  1760,  to  two 
septuagenarians,  whose  deaths  they  awaited  to 
take  possession  of  their  effects,  when  the  French 
Revolution  broke  out.  The  English  Government 
then  relaxed  its  rigorous  attitude  and  offered 
the  victims  of  the  furious  revolutionists  an  hos- 
pitality which  does  them  honor.  The  people 
though  were  not  better  treated.  For  them  there 
were  no  public  positions,  no  place  in  the  coun- 
cils of  the  colony.  A  species  of  ostracism  fol- 
lowed them  everywhere.  In  the  midst  of  these 
painful  conjunctions  the  Catholics  did  not  de- 
spair; they  sent  to  London  petition  upon  peti- 
tion claiming  on  the  faith  of  the  treaties  the 
preservation  of  their  religion,  their  priests,  their 
language,  and  their  civil  rights.  At  last  in  1766, 
George  III.  consented  to  the  consecration  of 
Monsignor  Briand,  as  Bishop  of  Quebec, 
without  recognizing  any  other  title,  however, 
than  that  of  Superintendent  of  the  Catholic 
cult. 

Meanwhile  a  storm  was  arising  in  the  Anglo- 
American  colonies.  The  metropolis  understood 
that  it  should  conciliate  the  Canadians.  The 
Act  of  Quebec  (1774)  restored  the  French  civil 
laws,  dispensed  _  with  the  test-oath,  and  rec- 
ognized their  civil  and  political  rights.  Dur- 
ing the  war  which  followed  and  which  termi- 
nated with  the  death   of  Montgomery    (1775) 


under  the  walls  of  Quebec,  the  Canadian  people; 
docile  to  the  voice  of  their  clergy,  remained 
faithful  to  the  sovereign  which  Providence  had 
given  them. 

During  these  years  the  Catholic  population 
had  grown:  in  1784,  it  numbered  130,000 
French-Canadians ;  the  Maritime  Provinces  were 
being  peopled  by  Irish  and  Scotch  Catholics,  and 
the  Acadians  dispersed  in  1755,  were  grouping 
silently  and  multiplying,  supported  by  such 
apostles  as  the  abbes,  Desjardins,  Sigogne,  de 
Calonne,  and  Ciquart,  Sulpician.  *To  these  con- 
fessors of  the  faith  the  Acadian  race  owed  its 
organization ;  these  were  the  true  founders  of  its 
nationality."  Consult:  'Vie  de  I'abbe  de 
Calonne,>  (Trois-Rivieres,  1892) ;  Casgrain, 
'Pelerinage  au  pays  d'Evangeline.' 

After  having  courageously  combated,  Mon- 
signor Briand  died  in  1784.  His  successor,  Mon- 
signor d'Esglis,  was  an  old  man  of  75  years.  He 
speedily  took  a  coadjutor  in  the  person  of  Mon- 
signor Francois  Hubert,  who  became  titular 
bishop  in  1788.  In  a  remarkable  memoir  to  the 
Holy  See  (1794),  the  prelate  states  that  his 
diocese  contained  160,000  Catholics ;  that  the  ef- 
forts of  the  Anglicans  to  win  the  Canadians  to 
their  religion  were  in  vain ;  that  his  diocese  is 
too  vast  for  him  to  administer  conveniently. 
But,  he  added  "every  plan  of  division  would  find 
insurmountable  obstacles  on  the  part  of  Great 
Britain  which  is  occupied  on  the  other  side  in 
the  means  to  establish  in  this  country  a  Protes- 
tant clergy.*  Consul  t :  •  Mandements  des  eveques 
de  Quebec,'  Vol.  XL,  p.  474. 

Monsignor  Denaut  (1797-1806),  succeeded 
Monsignor  Hubert.  Under  his  episcopacy  the 
fight  against  Anglicanism  is  summed  up  in  the 
Royal  Institution.  Thus  was  named  a  cleverly 
composed  organization  designed  to  monopolize 
instruction  of  every  degtree  by  concentrating  the 
power  in  the  hands  of  the  governor.  The 
Anglican  Bishop  Mountain  was  chosen  as  presi- 
dent of  the  Institution.  Profiting  by  a  legal 
restriction  the  Catholics  prevented  its  success. 
Consult:  S.  Pagnuelo,  'Etudes  historiques  et 
legates  sur  la  liberte  religieuse  en  Canada,* 
(Montreal,  1872). 

From  1806  to  1825  the  episcopal  see  of  Que- 
bec was  occupied  by  Monsignor  Octave  Plessis, 
a  prelate  distinguished  as  much  by  the  breadth 
of  his  intelligence  and  the  force  of  his  char- 
acter, as  by  his  courtesy  in  all  ptoceedings.  He 
had  to  hold  his  own  against  a  powerful  oli- 
garchy which  would  not  recoil  from  extreme 
measures,  and  which  was  resolved  to  make  the 
Church  the  vassal  of  the  civil  power,  the  slave 
of  the  government;  in  fact  to  insensibly  lead 
Canada  to  Anglicanism  by  the  governmental 
channel.  The  soul  of  this  plan  was  a  certain 
Witzius  Ryland,  secretary  of  the  governors  of 
Canada  from  1790  to  1812.  It  would  take  too 
long  to  enter  into  the  details  of  this  struggle, 
into  which  Sir  James  Craig  was  weak  enough 
to  enter;  it  suffices  to  say  that  Monsignor  Ples- 
sis by  his  individuality  embodied  Canadian  re- 
sistance without  ever_  wounding  English  senti- 
ment; that  he  obtained  for  himself  official 
recog^nition  of  his  title,  Bishop  of  Quebec 
(1813)  ;  that  he  removed  the  pretensions  of  the 
government  to  nominate  rectors ;  that  he  en- 
sured the  independence  of  the  Church  against 
the  State;  and  that  he  instjired  his  adversaries 
even,  with  respect  and  admiration  for  his  great 
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character.  Faithful  besides  to  the  Crown  of 
England,  his  was  the  act  of  a  loyal  subject  in 
calling  to  arms  his  diocesans,  on  the  occasion 
of  the  invasion  of  the  United  States  in  1812. 
Well  and  justly  could  Lord  Bathurst  reply  to 
the  Anglican  Bishop  of  Quebec,  J.  Mountain, 
who  protested  against  the  favors  accorded  Mon- 
signor  Plessis  by  the  London  Government.  *It 
is  not  when  Canadians  are  fighting  for  Eng- 
land that  such  questions  should  be  agitated.» 
Consult:  Pagnuelo,  'Etudes  sur  la  liberte  re- 
ligieuse  en  Canada,'  c.  IX.-XL,  p.  86-120;  <Le 
Correspondant,*  April,  1877;  *La  France  Cana- 
dienne,*  by  J.  Guerard;  Gameau,  'Histoire  du 
Canada,'  t.  IIL  I.  XIIL  c.  11.  and  I.  XIV.  c.  L; 
'Mandements  des  eveques  de  Quebec,*  t.  IIL; 
'Conversation  entre  Sir  J.  Craig  et  Mgr.  Ples- 
sis,' p.  59;  'Memoire  au  gouverneur,'  p.  79; 
French  "  Biographical  notice  of  J.  O.  Plessis, 
Bishop  of  Quebec,'  (Quebec,  1864)  ;  L.  O.  Da- 
vid. 'Biographies  et  portraits,'  (Montreal,  1876, 
p.  80)  ;  Bedard,  'Histoire  de  Cinquante  ans,' 
(1791-1841),  (Quebec,  1869,  c.  IV.  et  V.). 

Monsignor  Plessis  understood  the  necessity 
for  dividing  his  vast  diocese.  Already  in  1817 
New  Scotland  was  detached  with  Monsignor  E. 
Burke  as  Apostolic-Vicar.  This  did  not  suf- 
fice. Soon  the  Apostolic- Vicarates  were  created 
of  Upper  Canada  with  Monsignor  MacDonell  as 
titular;  of  New  Brunswick  and  Prince  Ed- 
ward's Island,  with  Monsignor  MacEachem; 
of  the  Northwest  with  Monsignor  Provencher; 
of  the  district  of  Montreal  with  Monsignor 
Lartigue,  Sulpician  (1820).  These  divisions 
were  completed  after  the  death  of  Monsignor 
Plessis,  by  the  creation  of  the  sees  of  Kings- 
ton (1826)  ;  Charlottetown  (1829)  ;  and  of  Mon- 
treal (1836). 

In  the  course  of  years  the  number  of  French- 
Canadians  kept  on  increasing.  In  183 1  it  at- 
tained 380,000.  In  less  than  SO  years,  it  had 
increased  by  nearly  280,000  souls.  This  pro- 
gress was  not  of  a  nature  to  reassure  the  intol- 
erant and  exclusive  set  which  existed  on  the 
side  of  the  Anglo-Protestants.  Already,  about 
1820,  they  had  tried  to  abolish  the  constitu- 
tion of  1791,  which  assured  an  independent  ex- 
istence to  the  Province  of  Quebec,  and  wished 
to  unite  Upper  and  Lower  Canada,  with  the 
scarcely  veiled  object  of  outnumbering  the 
French  Catholic  population.  This  plan  had 
failed,  thanks  to  the  firmness  of  Bishop  Plessis 
and  his  clergy,  who  rallying  the  forces  of  the 
country,  victoriously  opposed  Protestantism. 
Unfortunately,  after  the  death  of  the  bishop, 
several  influential  members  of  the  legislative 
body  deserting  the  sure  ground  of  legal  resist- 
ance, slipped  upon  the  slope  of  revolution,  fan- 
ned the  spirit  of  revolt  by  their  indignant  phil- 
lipics,  and  provoked  the  troubles  of  1837-8, 
when  several  hundred  countrymen  led  astray  by 
their  representatives,  flew  to  arms.  Neverthe- 
less, let  us  say  that  the  voice  of  the  Catholic 
clergy  was  sufficiently  powerful  to  keep  the  mass 
of  the  population  in  the  path  of  duty.  The 
result  of  this  insurrectional  movement  was  the 
union  of  the  two  Canadas.  The  Act  of  Union 
was  passed  by  the  Britannic  Parliament  23  July 
1840. 

Before  this  act  of  despotism  (consult  Tur- 
c^tte,  <Le  (Canada  sous  I'Union,'  p.  60),  which 
marks  an  important  date  in  the  history  of 
Canada,  several  works  had  been  created,  several 


deeds  accomplished  which  interest  the  Church. 
The  seats  of  education  had  multiplied :  the  col- 
lege of  Montreal  (1767)  founded  by  M.  Curat- 
teau,  priest  of  Saint-Sulpice,  and  then  (1806- 
28)  so  prosperous  under  the  direction  of  ^L 
Roques;  the  colleges  of  Saint-Hyacinthe  (1809), 
of  Sainte-Therese  (1825),  of  I'Assomption 
(1832),  of  Sainte-Anne  de  la  Pocatiere  (1829). 
Mention  should  be  made  also  of  the  formation 
of  the  Societe  deducation  of  Quebec,  to  pro- 
mote primary  instruction,  and  the  acceptance  of 
the  Factory  Law  (1824),  so  favorable  towards 
the  same  end.  To  this  same  period  belongs 
the  acknowledgment  of  the  properties  of  the 
Seminary  of  Saint-Sulpice  at  Montreal  by  the 
government  of  Queen  Victoria  (i839)._  This 
act  of  justice  allowed  this  venerable  institu- 
tion to  follow  the  course  of  its  charities  and  to 
cover  the  Montreal  region  with  its  intelligent 
liberalities. 

To  Monsignor  Panet,  who  had  replaced 
Monsignor  Plessis  (1825-1832),  succeeded 
Monsignor  Signay.  His  episcopacy  was  marked 
by  many  misfortunes:  cholera  (1834),  civil  war 
(1837-8),  two  fires  in  Quebec  (1845),  typhus 
brought  by  the  Irish  driven  from  their  country 
(1847).  The  15  years  which  followed  1840  were 
more  fruitful  for  the  Canadian  Church.  Five 
communities  of  men,  and  15  of  women  dedicated 
to  the  ministry,  to  teaching,  or  to  charity,  came 
from  France  to  settle  in  Clanada.  The  Oblate 
Fathers  of  the  Immaculate  Mary  (1841),  the 
Jesuits  (1842),  the  clerks  of  Saint- Viateur,  the 
Congregation  of  Sainte-Croix  (1847),  and  the 
Brothers  of  the  Christian  Schools  answered  to 
the  call  of  Monsignor  Ignace  Bourget,  Bishop 
of  Montreal  (1840-79).  Then  were  founded  the 
Sisters  of  Providence  (1843),  of  the  Holy 
Names  of  Jesus  and  Mary  (1843),  of  Mercy 
(1848),  of  Saint  Anne  (1849).  At  the  same 
time  the  episcopal  sees  were  multiplied:  To- 
ronto with  Monsignor  de  Charbonnel,  S.  S. 
(1842)  ;  Saint  John,  N.  B.  (1842).  Quebec  ele- 
vated to  the  dignity  of  an  archbishopric  received 
as  suffragan  sees  Montreal,  Kingston,  and  To- 
ronto. The  same  year  (1844)  the  bishopric  of 
Arichat,  N.  S.,  transferred  to  Antigonish  since 
1886,  was  created:  in  1847  the  see  of  Bytown 
or  Ottawa  and  of  Saint  John,  Newfoundland. 
United  in  council  at  Quebec  (1851),  the  bishops 
decide  on  the  foundation  of  Laval  University 
ajid  ask  the  Holy  See  to  establish  the  sees  of 
Trois  Rivieres  and  Saint  Hyacinthe  (1852). 
Let  us  mention  also  the  foundation  of  societies 
for  colonization,  for  temperance,  of  Saint- Vin- 
cent de  Paul,  and  of  an  educational  system  for 
separate  schools  for  Catholics. 

Meanwhile  the  Catholic  population  had  in- 
creased considerably.  In  the  Province  of  Que- 
bec it  more  than  doubled  in  30  years ;  in  1831  it 
counted  425,000,  in  1861,  942,800  souls;  in  On- 
tario it  attained  260,000.  This  development  de- 
manded the  multiplication  of  primary  schools. 
This  was  the  work  of  J.  B.  Meilleur,  of  whom  it 
can  be  said,  "he  undertook  the  direction  of 
Public  Instruction  from  its  cradle;  that  he 
had  to  create  everything  even  to  the  love  of  in- 
struction among  the  people."  Consult:  J.  B. 
Meilleur,  'Memorial  sur  I'^ducation  au  Bas- 
Canada,'  Quebec,  1876.  The  Catholic  colleges 
were  opened  of  Joliette  (1846),  of  Rigaud 
(1850),  of  Saint-Lawrence  (1847),  of  Saint 
Mary   of   Monnoir   and    Levis    (1853).     That 
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same  year  (1853),  the  Seminary  of  Quebec  un- 
dertook the  heavy  but  glorious  task  to  build 
Laval  University  which  was  inaugurated  in  the 
presence  of  Lord  Elgin,  14  September  1853,  and 
which  since  has  rendered  such  immense  ser- 
vices to  the  Catholic  cause  and  to  the  country. 
Consult:  C.  Roy,  •L'Universite  Laval  et  les 
files  du  Cinquantenaire,'  Quebec,  1903. 

While  these  works  were  being  accomplished 
in  the  East,  the  West  was  opening  to  evangeliza- 
tion. With  Monsignor  Provencher,  the  first 
apostles  of  these  districts  had  penetrated  along 
;iie  Red  River.  Wishing  to  ensure  the  future 
of  these  missions,  the  Bishop  of  Saint-Boniface 
called  to  his  assistance  the  Oblate  Fathers  and 
even  chose  from  them  Father  Tache  as  coadju- 
tor. Monsignor  Provencher  died  in  1853  and 
was  succeeded  by  Mgr.  Tache.  He  had  to  ex- 
pend his  intelligence  and  his  strength  during  40 
years  (1853-94).  It  does  not  enter  into  the 
limited  scope  of  this  essay  to  recount  the  works 
of  the  Oblates  in  the  Far  West;  although  they 
constitute  one  of  the  most  remarkable  chapters 
of  the  Catholic  missions.  The  apostolic-vicar- 
ates  and  the  episcopal  sees  embrace  in  their  ju- 
risdiction every  point  in  these  distant  regions 
which  came  under  the  indefatigable  zeal  of  these 
misionaries. 

Consult:  G.  Dugas,  'Monsigneur  Pro- 
vencher et  les  Missions  de  la  Riviere- 
Rouge,'  Montreal  1889;  Piolet,  S.  J.,  'Les  mis- 
sions Catholiques  frangaises,'  Paris  1902;  Mon- 
signor Tache,  <Vingt  annees  de  missions  dans 
le  Nord-Ouest  de  I'Amerique,*  Montreal.  1869; 
Don  Benoit,  <Vie  de  Monsigneur  Tache,'  Saint 
Boniface,  1904;  Pere  Jonquet,  O.  M.  I.,  'Vie 
de  Monsigneur  Grandin,'  Montreal,  1904;  R. 
Cooke,  O.  M.  L,  'Sketches  of  the  Life  of  Mon- 
signor de  Mazenod,*  London,  1879. 

The  years  which  followed  i860  were  full  of 
solicitude  for  the  Catholic  clergy.  The  Coun- 
cils of  Quebec  show  us  the  bishops  preoccupied 
with  the  progress  of  impiety,  _  with  evil  books, 
with  the  weakening  of  the  faith,  and  painfully 
affected  by  the  events  which  led  to  the  invasion 
of  the  Pontifical  domains  by  the  armies  of  Vic- 
tor Emmanuel.  The  Canadians  flew  to  arms  and 
several  detachments  of  zouaves  offered  their 
services  to  Pope  Pius  IX.  (1868). 

The  Catholic  hierarchy  had  developed  in  the 
course  of  years._  In  1852,  Halifax  was  created 
an  archbishopric  with  Charlottetown,  Saint 
John,  N.  B.,  Arichat,  N.  S.,  and  soon  after 
Chatham,  N.  B.  (i860),  as  suffragan  sees.  The 
year  1871  marked  the  creation  of  the  ecclesias- 
tical province  of  Saint  Boniface  (Manitoba), 
with  the  bishopric  of  Saint  Albert  (1871),  and 
the  apostolic- vicarates  of  Athabasca-Mackenzie 
and  of  Saskatchewan  for  suffragans.  In  the  pre- 
ceding year  (1870)  Upper  Canada  was  created 
an  ecclesiastical  province  with  Toronto  for  arch- 
bishopric and  Kingston  and  Hamilton  for 
suffragans.  Since  then  Kingston  has  become 
an  archiepiscopal  see  (1878)  with  two  suffra- 
gans: Peterboro  (1882)  and  Alexandria  (1890). 
In  the  province  of  Quebec,  Sherbrooke  (1874), 
Chicoutimi  (1878),  Nicolet  (1885)  became 
bishoprics.  In  1886,  Montreal  was  created  an 
archbishopric  under  Monsignor  Fabre,  with 
Saint  Hyacinthe  and  Sherbrook  as  suffragans, 
to  which  have  since  been  added  Valleyfield 
(1893),  and  Joliette  (1904).  The  same  year 
Leo  XIII.  created  the  ecclesiastical  province  of 


Ottawa,  which  received  as  suffragan  the  episco- 
pal see  of  Pembroke  (1898).  To  crown  this 
flourishing  hierarchy,  Leo  XIII.  honored  with 
the  cardinal  purple  Monsignor  Taschereau, 
Archbishop  of  Quebec  (1886).  To  conclude  the 
study  of  the  second  half  of  the  19th  century, 
mention  must  be  made  of  three  particular  points. 
a.  The  Awakening  of  the  Acadian  Race,  which 
had  expanded  imperceptibly. —  From  tlie  25,000 
that  they  were  in  1815,  the  Acadians  increased  to 
the  number  of  80,000  (1864),  and  125,000  (1899). 
To  Father  Lefebvre,  a  (Canadian  priest,  is  due 
the  merit  of  having  amalgamated  them  and,  in 
founding  the  college  of  Memramcook,  N.  B., 
of  having  contributed  powerfully  to  render  them 
a  force  for  Catholicism  in  the  Maritime  Prov- 
inces. To-day  the  Catholics  of  French  origin  in 
that  region  amount  to  155,000.  Consult:  P. 
Poirier,  'Le  Pere  Lefebvre  et  I'Acadie,'  Mon- 
treal, 1898.  b.  The  Schools  of  New  Bruns- 
wick and  of  Manitoba. —  In  1867  when  the  Cana- 
dian Confederation  was  founded,  the  educational 
system  of  New  Brunswick  allowed  the  Ciatho- 
lics  of  that  province  to  have  separate  schools. 
This  right  was  refused  them  ixi  1871,  the  aim 
being  to  compel  them  to  send  their  children  to 
the  public  schools,  that  is  to  say,  Protestant 
schools.  An  organized  resistance  spread  every- 
where and  to  avoid  a  sanguinary  conflict,  a 
compromise  was  effected.  The  unjust  law  was 
not  abrogated  but  the  concessions  were  of 
such  a  nature  that  peace  was  re-established 
(1874). 

An  injustice  of  the  same  kind  wronged  the 
Manitoban  Catholics  in  1890.  Despite  the  vigor- 
ous fight  led  by  Monsignor  Langevin,  successor 
to  Monsignor  Tache  in  the  see  of  Samt  Boniface, 
the  iniquity  was  not  amended,  but  a  compromise 
was  arranged  between  the  Laurier  Government 
and  the  Holy  See,  which  for  want  of  a  better, 
softened  without  destroying  the  disastrous  ef- 
fects of  the  law.  This  question  which  so  im- 
passioned the  minds  in  1896  gave  rise  to  the 
creation  of  the  Apostolic  Delegation  to  Canada, 
a  post  first  occupied  by  the  present  Secretary  of 
State  to  Pius  X.,  Cardinal  Merry  del  Val,  and 
now,  by  Monsignor  Donato  Sbaretti,  ex-arch- 
bishop of  Havana,  who  succeeded  (1902)  to 
Mgr.  Diomede  Falconio,  presently  apostolic  del- 
egate to  the  United  States,  c.  The  foundation 
of  Laval  University  at  Montreal. —  For  a  long 
time  Montreal  was  in  want  of  a  Catholic  univer- 
sity. Monsignor  Bourget  applied  to  the  Propa- 
ganda. Not  to  injure  the  rights  of  Quebec,  a 
branch  in  Montreal  was  granted  by  the  ponti- 
fical bull  Inter  varias  sollicitudines  (1876). 
The  powers  and  the  autonomy  of  this  branch 
were  signally  increased,  by  Leo.  XIII.  (1889). 
In  need  of  the  necessary  buildings,  the  liberality 
of  the  Seminary  of  Saint  Sulpice,  governed 
then  by  M.  Colin,  filled  this  void.  Laval  Uni- 
versity at  Montreal  now  has  spacious  premises 
and  numerous  professorships. ' 

3.  Present  Condition.— {a.)  Ecclesiastical 
provinces.— The  total  Catholic  population  in 
Canada  is  estimated  at  2,230,008  by  the  census 
of  1901.  Since  then  it  has  increased  about 
100,000  through  immigration.  With  1430,000 
Catholics,  the  province  of  Quebec  alone  com- 
prises three-fifths  of  the  faithful  followers  ot 
Rome  in  Canada.  Nearly  900,000  are  scattered 
throughout  the  other  provinces.  Everywhere, 
except  in  Ontario,  in  Manitoba  and  in  British 
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Columbia,  Catholicism  exceeds  in  the  number 
of  its  adherents  any  of  the  separate  Protestant 
sects.  It  embraces  42  per  cent  of  the  total 
population  of  the  Dominion,  which  is  S.37I.3IS. 
From  1890  to  1900  the  Catholics  increased  by 
over  250,000  souls.  This  gain  was  effected 
despite  a  very  pronounced  emigration  movement 
of  French  Canadians  to  the  Northeast  of  the 
United  States.  The  following  table  gives  at  a 
glance  the  ecclesiastical  divisions  of  the  Domin- 
ion of  Canada: 


AlCHBISHOniCS 

SurrKAGAN 
iisHOPaics 


Quebec    

Trois-Riviires     . . . . 

Rimouski    

Chicoutimi  

Nicolet   

Pr«.  Apost.  du 
Bas  St  Laurent 

MONTEKM,     

Saint  Hyacinthe. . . . 

Sherbrooke    

Valleyfield     

Joliette  

Ottawa    

Pembroke    

Toronto  

Hamilton    

London     

KlHCSTOH     

Peterboro  

Alexandria     

Halifax     

Charlottetown   

Saint  Jean 

Antigonish     

Chatham     

Saint    Boniface... 

Saint  Albert   

Athabaska  (V.  Ap.) 
Saskatchewan    (V. 
Ap.)     

VANCOtnrES    

New   Westminster.. 

Mackensie-et- Yukon 

(V.  Ap.). ....... 


Titulars  In  1904 


L.  N.  Bigin... 

F.  X.  Cloutier, 

A.    Blais 

T.  Labrecque. . 
H.     Brunault.. 

P.  Blanche 

P.  BruchM... 
M.  Dicelles.., 
L.  Larocque... 
M.  Emard. . . . 
J.  A.  Archam- 
beault    

J.  Duhamel... 
N.   Lorrain . . . , 

D  O'Connor... 
J.  Dowling.... 
P.     McEvay... 

G.  Gauthier... 
R.  O'Connor.. 
A.    Macdonell . 

G.  O'Brien 

G.  McDonald.. 

T.  Casey 

J.  Cameron.., 
T.  Barry 

A.    Langevin . , 

E.    Legal 

E.  Grouard.... 

A.  Pascal 

B.  Orth 

A.    Dotenwill.. 

G.  Breynat.... 


Catholic* 


335,000 
76,800 
99.140 
60,000 
83,824 

9,650 

435.000 
115,000 
67,000 
65,000 

65,000 

140,000 
50,000 

65,000 

50,000 
60,000 

45.000 
50,000 

25,000 

55,000 
53,000 
58,000 
75.000 
60,000 

65,000 
16,000 
10,000 

15,000 

10,000 

25,000 

8,000 


■a  M 
uja 

^1 


140 

116 
60 
61 


220 

6a 


»7 
S5 
77 

«9 
97 
19 

86 
4S 
93 


151 


On  the  death  of  a  bishop,  the  bishops  of  the 
province  send  a  list  of  three  names  to  Rome 
and  the  Pope  chooses  and  names  a  successor. 
The  bishop-designate  cannot  be  consecrated  be- 
fore receiving  his  bull  from  the  Holy  See.  He 
enters  immediately  on  his  functions  without 
having  to  fulfill  any  civil  formality,  and  the 
diocesans  render  their  homage  and  obedience  as 
to  his  predecessor.  _  The  State  recognizes  in  him 
the  rights  of  a  civil  corporation.  He  enjoys 
besides,  the  greatest  liberty  while  regarding 
canonical  rules,  in  nominating  vicars,  creating 
(/arishes,  erecting  churches  and  parsonages. 
Each  vicar  keeps  a  registry  of  births,  marriages 
and  deaths.  In  French-Canada  the  vicar  has  the 
right  of  tithes  for  his  maintenance.  This  tithe 
in  spite  of  its  name  is  but  a  twenty-sixth  part; 
it  is  raised  on  grain  alone,  and  the  tendency  is 
more  and  more  to  pay  it  in  money.  No  vicar  is 
irremovable. 


(b)  Religious  Communities. —  There  are  to- 
day in  Canada  more  than  ao  communities  of 
men,  eight  of  Brothers,  and  62  of  religious. 
They  devote  themselves  to  various  forms  of 
charity,  of  teaching,  to  parochial  ministry  or  to 
preaching.  They  include  Sulpicians,  Jesuits,  the 
Oblate  Fathers  of  Mary  the  Immaculate,  the 
clerks  of  Saint  Viator,  Dominicans,  Francis- 
cans, Redemptorists,  the  Fathers  of  the  Holy 
Cross,  of  the  Company  of  Mary,  Eudistes,  Basil- 
ians,  of  the  Holy  Sacrament,  and  several  others. 
The  Brothers  of  the  Christian  Schools  to  the 
number  of  600,  have  36  establishments,  and  in- 
struct 20,000  pupils.  The  Sisters  are  to  be  found 
in  every  kind  of  devoted  work:  hospitals,  asy- 
lums, industrial  schools,  alms-houses,  refuges, 
orphanages,  in  one  word  all  the  miseries  that 
the  crowded  cities  multiply  find  succor  from 
them.  Mention  will  be  made  only  of  the  orders 
founded  in  Canada: 


Names 

Diocese 

^1 

4 

^1 

0 

S 

Congregation   of    Our 
Lady    

Grey  Sisters   (divided 
since    1854) 

Sisters 

of  Providence 

of  Jesus  and  Mary 

of  the  Holy  Cross. 

of  Mercy    

of  Saint  Anne.... 
Servants 

of  the  Imm.  Heart 
of  Mary    

of  the  Assumption. 
Religions  of  the  Holy 

Montreal    

Montreal     . . . 

Quebec    

St.  Hyacinthe. 
I  OtUws    

Montreal   

Montreal   

Montreal  

Montreal  

Montreal  

Quebec    

Nicolet    

Sherbrooke   . . . . 
Saint   Hyacinthe 

1659 
\^ 
z 

l«43 
1843 

18SO 

1850 
i«53 

1887 
1861 

1445 

160 
550 

j66o 
800 

aoo 

121 
58 
39 
11 
36 

33 
7 
M 

ab 

3» 

of  the  Precious  Blood 

70 

(c)  Universities  and  Seminaries. —  There  are 
three  Catholic,  universities  in  Canada :  Laval 
in  Quebec,  Laval  in  Montreal,  and  the  Uni- 
versity of  Ottawa,  founded  by  Monsignor 
Guigues.  The  first  two  comprise  all  fac- 
ulties except  sciences.  Medicine,  law,  and 
letters  have  well  endowed  chairs.  Theology 
has  distinctive  faculties  in  the  great  seminaries 
of  Quebec  and  of  Montreal,  the  last  opened  by 
the  Sulpicians  in  1840.  The  University  of  Ot- 
tawa has  only  the  faculties  of  theology  and  arts. 
Secondary  education  is  disseminated  by  17  col- 
leges in  the  province  of  Quebec,  all  affiliated  to 
Laval  University  which  alone  confers  university 
degrees.  Young  men  destined  for  the  priest- 
hood prepare  by  two  years  of  philosophy  and 
four  of  theology.  This  preparation  begins  in  a 
great  seminary;  that  of  Montreal  has  nearly 
300  aspirants  for  the  priesthood,  that  of  Quebec 
over  100.  There  is  besides,  one  at  Halifax; 
and  each_  religious  community  of  men  is  en- 
dowed with  an  academy  where  dogmatic  and 
moral  theology,  the  Holy  Scriptures,  Patrology, 
Canon  Law,  Church  History  and  the  pastorate 
are  taught.  Those  young  priests  who  are  most 
distinguished  for  their  intelligence  are  sent  by 
their  bishops  to  Rome  to  the  Canadian  College, 
founded  by  the  Sulpicians  in  1888,  where  they 
follow  courses  given  by  learned  professors  of 
the    Roman   universities   and    return   with   the 
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degrees  of  Doctors  in  Philosophy,  in  Divinity, 
or  in  Canon  Law.  Consult:  Castell  Hopkins, 
'Canada:  an  Encyclopedia  of  the  Country,* 
Vol.  V.  (Toronto,  i8c;8). 

French-Canadian  Catholics  believe  that  they 
have  been  called  by  Providence  to  personate  on 
American  soil  the  role  that  France  person- 
ated in  the  Old  World.  They  look  upon  them- 
selves as  destined  to  fill  a  mission,  and  that 
mission  the  one  that  France  has  filled  in  En- 
rope;  to  carry  high  the  banner  of  the  Catholic 
Church,  and  among  races  more  inclined  to 
positivism,  maintain  and  propagate  the  in- 
stinct of  disinterested  devotion,  and  the  wor- 
ship of  the  ideal.  Consult:  Casgrain,  <His- 
toire  de  la  Venerable  de  ITncarnation,*  t  1. 
p.  95;  Gailly  de  Taurines,  <La  nation  Cana- 
dienne,'  ch.  XXV.,  p.  280-291 ;  Massom,  'Le 
Canada  francais  et  la  Providence*  (Quebec, 
1875);  P.  Ragey,  <Une  nouvelle  France' 
(Paris,  1902).  A.  FouRNET.  P.S.S. 

Professor  in  Montreal  College. 

Roman  Catholic  Education.  See  Eoucation, 
Roman  Catholic. 

Roman  Catholic  Emancipation,  the  abo- 
lition of  those  civil  and  ecclesiastical  restraints 
to  which  the  Roman  Catholics  of  Great  Britain, 
and  particularly  of  Ireland,  were  once  subjected. 
By  the  statutes  of  William  III.  Roman  Catholics 
were  forbidden  to  hold  property  in  land,  and 
their  spiritual  instructors  were  open  to  the 
penalties  of  felony:  and  although  latterly  these 
restrictions  had  not  been  enforced,  they  re- 
mained unrepealed  in  England  until  1778.  See 
Emancipation,  Catholic. 

Roman  Empire,  Architecture  of  the.    The 

ancient  buildings  of  the  city  of  Rome  had  lit- 
tle influence  over  the  wealthy  nobles,  the  pro- 
vincial governors,  the  newly  enriched  generals 
of  the  later  republic.  The  old  Etruscan  system 
of  building,  with  much  painted  terra-cotta  and 
with  rude  sculpture  of  a  type  which  must  have 
seemed  to  them  very  provincial  and  very  archaic, 
too,  when  contrasted  with  the  works  of  Greek 
civilization,  could  all  be  disregarded  by  rnen 
who  had  learned  in  the  school  of  that  civiliza- 
tion what  the  elegance,  the  finish  and  the  per- 
fect technique  of  Hellenic  artists  could  pro- 
duce. 

Yet  this  influence  is  not  to  be  avoided  in 
view  of  the  fact  that  all  trace  is  lost  of  the 
republican  buildings  of  Rome  except  some 
masses  of  the  old  Servian  wall,  the  substructure 
of  the  tabularium  andthe  like,  which  have  kept 
their  places  by  sheer  inertia  and  on  account  of 
their  immovable  mass.  The  business  of  every 
Roman  invader  of  the  Eastern  lands  was  to 
bring  away  as  much  artistical  plunder  as  prac- 
ticable, and  on  his  return  home  to  build  great 
public  monuments  in  the  Imperial  City  itself  as 
nearly  in  the  Greek  taste  as  he  could.  This 
aeain  is  an  inference,  but  is  irresistible  in  view 
of  the  abundant  remains  which  we  have  of  the 
period  from  150  to  Jo  B.C.,  and  of  what  is  said 
about  the  period  by  its  own  writers.  We  have 
less  power  of  judging  of  the  buildings  built  in 
the  provinces  under  Roman  direction  at  this 
early  period.  Probably  those  buildings  were 
not  numerous  nor  often  important.  It  was 
not  until  the  civil  wars  had  been  closed  and 
the  peaceful  administration  of  the  empire  was 
assured,   first   under   the   Dictator   Julius,   and 


then  under  his  nephew,  Perpetual  Tribunt 
and  Perpetual  Prince  of  the  Senate,  Octavius, 
that  Roman  buildings,  properly  so  called,  be- 
cause constructed  in  accordance  with  the  central 
authority  on  the  Tiber,  appeared  in  the  different 
parts  of  the  Mediterranean  world.  It  was  in  54 
B.C.  that  L.  .^milius  Paulus  began  his  great 
basilica  at  the  northeast  of  the  Roman  Forum 
and  intended  as  a  second  forum  —  an  enlarge- 
ment of  the  public  space  for  the  meeting  of 
citizens.  Julius  (murdered  in  44  b.c.)  began  his 
basilica,  which  was  finished  by  Augustus,  who 
also  cleared  away  older  buildings  and  built 
and  adorned  a  new  forum  north  of  the 
Forum  Romanum.  The  Forum  of  Augustus, 
with  a  triumphal  arch,  was  more  splendid  than 
anything  that  had  been  seen  in  Rome.  It 
contained  the  magnificent  Temple  of  Mars  the 
Avenger  (Mars  Ultor),  and  was  enclosed  by 
a  lofty  wall  of  solid  cut  stone  masonry  to 
shut  off  the  humble  dwellings  to  the  north  and 
east  from  the  stately  architectural  group.  The 
enormous  Ssepta  Julia,  a  larger  basilica  than 
any  that  had  existed  before,  was  built  far  to 
the  north  of  the  Capitol,  in  what  was  then  the 
Campus  Martins. 

From  that  time  on  the  emperors  and  the 
Senate  vied  with  each  other  in  the  extent  and 
magnificence  of  their  buildings  in  the  imperial 
city.  These  buildings  were  of  two  marked  and 
easily  distinguished  classes.  One  class  was 
Greek  altogether  in  its  tendencies,  in  the  char- 
acter of  its  construction  and  its  design.  It  con- 
sisted of  columnar  architecture  altogether,  the 
construction  being  as  simple  as  the  Greek  tem- 
ples of  earlier  times.  They  were  all  of  trabeated 
or  post  and  beam  construction,  and  always 
flat-roofed,  always  depending  upon  their  colon- 
nades for  their  chief  architectural  effect.  The 
other  class  of  buildings  was  of  a  nature  never 
before  seen  in  the  world,  and  of  unexplained 
origin. 

It  is  veipr  probable  that  the  Alexandrian 
Greeks,  that  is  to  say,  the  Greek  builders,  under 
the  successors  of  Alexander,  and  especially  in 
the  wealthy  seaport  city  named  after  him  on 
the  shore  of  Egypt,  invented  this  system  of 
buildings,  or  rather  developed  it  from  the  earlier 
practice  of  the  Western  Asiatics,  especially  the 
Persians  _  of  the  later  kingdom.  This  system 
of  building  was  dependent  upon  vaulting  in 
solid  shells,_  either  bricks  or  small  stones  being 
employed  with  what  is  called  the  "bath  of  mor- 
tar,>  that  is  to  say,  with  mortar  used  in  a  semi- 
liquid  condition  and  in  great  abundance.  The 
result  of  this  system  of  masonry  is  a  solid, 
uniform,  homogeneous  shell,  whether  in  walls 
or  in  the  vaulted  roof.  It  was  taken  over  by 
the  Roman  builders  at  an  early  period  of  the 
rebuilding  of  the  imperial  city,  and  yet  it  is 
not  ascertained  at  what  period  the  earliest 
monuments  of  this  style  appeared  in  the  city  of 
Rome.  It  has  been  noted  that  Vitruvius.  writ- 
ing under  the  government  of  Octavius  Augjus- 
tus,  never  alludes  to  it.  _  To  him,  the  only  writer 
on  building  of  the_  time  whose  works  have 
come  down  to  us,  building  is  as  simple  a  matter 
as  it  was  to  a  Greek;  he  seems  to  have  under- 
stood only  walls  of  brick  or  stone  and  roofs 
of  timber.  It  is  not  possible  to  assert  that 
any  buildings  of  the  character  described  above 
earlier  than  the  Pantheon  exist  in  Rome  or  in 
Italy,  and  the  Pantheon  as  we  have  it,  that  is 
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to  say,  the  cylindrical  tower  roofed  with  a 
low  cupola  140  feet  in  diameter,  and  the  largest 
structure  of  that  kind  in  the  world,  is  of  the 
reign  of  Hadrian  (i  17-138  A.n.).  Once  adopted 
however,  this  system  of  building  prevailed  im- 
mediately all  over  the  empire,  not  universally,  but 
as  it  seems,  in  the  way  of  the  officially  rec- 
ognized style  of  building  whenever  a  spacious 
interior  was  required.  And  it  is  noticeable  that 
this  building  for  the  interior  is  practically  a  Ro- 
man imperial  invention.  No  Egyptian,  no  Baby- 
lonian or  Assyrian,  no  Greek  builder  would 
have  thought  of  making  the  interior  the  chief 
object  of  his  care.  The  exterior  of  the  monu- 
ment was  its  essential  characteristic;  the  inte- 
rior, as  is  clear  from  the  plans  of  the  buildings, 
came  of  the  necessities  of  construction  without 
any  serious  attempt  to  modify  them  to  the 
service  of  the  requirements.  The  Roman  engi- 
neer, on  the  other  hand,  desired  vast  halls, 
wide  as  well  as  long  and  high,  and  grappled 
with  the  problem  of  roofing  these  by  means  of 
masonry  vaults,  with  a  determined  and  seemingly 
unconscious  courage  unique  in  the  history  of 
the  building  art.  Once  he  had  developed  the 
system  of  building  the  cylindrical  or  the  spher- 
ical vault  by  means  of  stones  laid  in  strong 
cement  mortar,  it  seemed  to  be  as  natural  to 
him  to  plan  a  width  of  80  or  85  feet  and  to  roof 
cylindrical  towers  nearly  twice  as  wide,  as  to 
build  the  halls  of  more  moderate  dimensions. 

These  different  systems  of  building  were  com- 
bined by  the  Roman  engineers  with  extraordinary 
simplicity  of  means  and  with  perfect  success. 
Thus  a  massive  wall  built  of  squared  blocks  of 
stone  without  mortar  exactly  as  would  have 
been  the  practice  in  a  Greek  town  four  cen- 
turies earlier,  would  be  backed  up  by  a  wall  of 
mortar  masonry.  Bricks  were  used  to  face  walls 
of  solid  masonry  with  such  perfect  success  that 
those  walls,  of  all  thicknesses  from  nine  or  ten 
inches  to  many  feet,  were  thought  for  years  to  be 
brick  walls,  although  there  is  no  such  thing  as 
an  ancient  brick  wall  in  the  city  of  Rome,  and 
the  solid  mass  of  small  stones  laid  in  mortar 
and  faced  on  either  side  with  triangular  tiles 
of  clay  exists  even  in  the  thinner  partitions. 
Colonnades  of  marble  shafts,  capitals  and  epi- 
styles were  built  in  front  of  and  flanking  tem- 
ples and  palace  halls,  which  were  vaulted  in  the 
true  Roman  style  with  rubble  laid  in  mortar, 
and  these  alternating  with  halls  built  and  vaulted 
with  almost  equal  boldness  in  cut  stone  as  in 
the  famous  Nymphaeum  at  Nimes,  in  southern 
France.  In  making  these  combinations  the 
Roman  engineers  were  led  inevitably  to  the 
mingling  of  their  principles  of  design,  and  as 
they  were  not  swayed  by  the  strong  logical 
and  artistic  sense  of  the  Greek  peoples  they 
used  this  mingling  of  styles  without  perfect 
harmony.  Thus  a  building  of  the  most  solid 
construction  with  all  its  openings  spanned  by 
arches  and  its  roof  made  by  a  gigantic  and 
ponderous  vault  would  be  adorned  within  and 
without  by  columns  and  entablatures,  just  as  if 
the  whole  structure  were  Greek  in  the  simplicity 
of  its  build.  In  later  times  separate  columns 
were  used  to  give  a  real  or  apparent  support  to 
the  abutment  of  the  vault.  Thus  in  the  great 
walls  of  the  Thermse  (see  Therm.e)  the 
groined  vaults  springing  from  nearly  square 
piers  are  really  supported  by  the  walls  them- 
selves, from  which  the  abutments  project  and 


are  supported  generally  in  the  way  of  corbeling : 
but  in  every  case  a  gigantic  column  of  Egyptian 
granite  or  similar  precious  material,  with  a 
capital  of  gilded  bronze  is  put  in  to  carry  the 
line  of  the  vault  to  the  floor,  and  to  give  a 
seeming  support  even  to  that  which  needs  none. 
This  is  the  serious  fault  of  the  Roman  imperial 
architecture,  its  denial  in  the  decoration  of  the 
actual  constructive  nature  of  the  work. 

The  Roman  engineers  did  not  look  to  the 
building  itself  for  their  final  architectural  ef- 
fect They  used  with  the  _  greatest  freedom 
many  kinds  of  surface  decoration,  ransacking  the 
empire  for  splendid  materials  and  using  labor 
and  money  for  the  procuring  of  magnificent 
adornment.  Thus  a  great  hall  in  a  public  build- 
ing would  be  lined  with  precious  marbles  in 
great  slabs  for  the  lower  part  of  the  walls; 
above  this  might  come  stucco  surfaces  modeled 
and  embossed  in  reliefs  of  great  beauty,  such 
as  those  found  in  a  tomb  on  the  Via  Latina 
near  Rome,  and  very  recently  in  a  room  in  the 
Farnesc  garden  near  the  Tiber.  Above  this 
a^ain  a  similar  finish  in  stucco  would  be  car- 
ried out  with  deeply  sunken  panels  and  much 
gilding.  The  floor  of  such  a  hall  would  be  of 
mosaic,  and  the  pillars,  whether  square  or  cir- 
cular, and  the  great  pilasters  which  backed  the 
free  columns,  would  be  of  the  most  costly 
material  and  in  enormous  blocks.  It  is  not  as- 
serted, however,  that  the  building  was  designed 
by  one  artist  and  the  decoration  by  another. 
On  the  contrary,  the  original  scheme  provided 
for  all  the  decoration  which  was  to  be  added. 
It  is  this  freedom  of  decoration  combined  with 
an  elaborate  study  of  the  interior  as  the  chief 
purpose  of  the  building,  that  has  made  the  Ro- 
man imperial  buildings  the  models  from  which 
all  more  recent  architecture  has  originated.  A 
Greek  temple  would  be  of  no  use  as  a  Qiristian 
church,  or  as  a  palace  hall  —  as  a  place  of  meet- 
ing or  as  a  shelter  for  many  persons;  but  the 
Roman  buildings,  basilicas,  palaces,  themue,  and 
private  houses,  were  all  especially  fitted  to  be 
lived  in  and  otherwise  used.  The  people  of 
the  West  took  the  Roman  buildings  as  they 
stood  for  churches  and  residences  and  buildings 
of  state  and  official  life ;  and  as  they  built  others, 
modified  them  from  Roman  practice  only  as 
their  greatly  diminished  resources  compelled 
them  to  do.  A  poor  mediaeval  community  could 
not  build  as  a  Roman  proconsul  built;  the  6th 
century  building  had  to  be  cheap  and  poor,  with 
low,  thin  wails  and  a  wooden  roof:  but  still 
the  Roman  type  was  kept  in  view.  In  this  way 
the  Latin  architecture  of  Italy,  that  of  the 
earliest  churches,  took  shape  and  was  succeeded 
by  the  Romanesque  (see  Romanesque  Archi- 
tecture) for  all  of  Europe  except  the  Balkan 
Peninsula  and  the  countries  north  of  it.  In  the 
East  another  course  was  followed.  The  Roman 
civilization,  and  some  part  of  the  wealth  and 
readiness  to  spend  money  which  characterized 
the  great  empire,  were  retained  in  the  empire  of 
the  East,  and  under  these  different  conditions 
and  with  the  powerful  influence  of  Persia  close 
at  hand,  the  Byzantine  architecture  has  lin- 
gered in  the  East  until  the  present  day,  tak- 
ing a  different  and  generally  inferior  form  in 
the  hands  ot  the  Mohammedan  race  (see  Sara- 
cenic Architecture),  but  preserving  its  original 
character  where  Greek  Christianity  has  prevailed. 
In   Western   Europe,   on   the  other   hand,   the 
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Romanesque  architecture  grew  into  Gothic;  and 
the  neo-Classic  architecture  followed  in  the  isth 
century,  as  a  combination  of  the  forms  and 
structure  which  the  Gothic  art  had  made  familiar 
to  Europe,  with  a  system  influenced  and  largely 
controlled  by  the  study  of  classical  Roman  art 

Of  all  the  methods  of  architectural  adorn- 
ment, sculpture  was  the  most  remarkable;  and 
the  Roman  architectural  sculpture  was  a  great 
contribution  to  the  world's  possessions  of  noble 
fine  art.  As  early  as  the  dictatorship  of  Julius, 
there  existed  in  Italy  a  school  of  sculpture  quite 
different  from  any  matured  by  the  Greeks.  The 
great  Altar  of  Peace,  begun  in  13  rc  to  com- 
memorate the  establishment  of  peace  in  the 
Mediterranean  world,  included  a  great  amount 
of  exquisite  sculpture,  both  architectural  and  in 
the  form  of  portrait  statues.  Under  Trajan  the 
art  assumed  a  very  dignified  and  truly  archi- 
tectural form,  as  in  the  reliefs  of  the  Arch  at 
Benevento  and  the  still  more  admirable  com- 
positions preserved  in  the  Lateran  Museum  at 
Rome.  Under  Marcus  Aurelius  large  and  showy 
reliefs  recorded  the  transactions  of  his  reign. 
The  sculptures  here  named  are  all  in  marble,  but 
the  beautiful  stucco  reliefs  must  also  be  in- 
cluded in  any  examination  of  the  sculpture  of 
the  1st  and  2d  centuries. 
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de  Batir  chez  les  Romains'  (1883);  Dennie, 
•Rome  of  To-day  and  Yesterday*  (1896)  ;  De 
Vogije,  'Syrie  Centrale,  Architecture  Civile  et 
Religieuse*  (1865-77);  Graham  and  Ashbce, 
'Travels  in  Tunisia'  (1887);  Graham,  'Roman 
Africa*  (1902);  Guhl  and  Koner,  'Das  Leben 
der  Griechen  und  Romer*  (1882)  ;  Mau,  'Pom- 
peii, etc.* ;  translated  as  'Pompeii,  Its  Life  and 
Art*  (1899)  ;  Lanciani,  'Ancient  Rome  in  the 
Light  of  Recent  Discoveries*  (1889) ;  'The 
Destruction  of  Ancient  Rome*;  'New  Tales  of 
Old  Rome'  (1901);  'Pagan  and  Christian 
Rome'  (1893);  'Ruins  and  Excavations  of 
Ancient  Rome'  (1897)  ;  Middleton,  'Remains  of 
Ancient  Rome*  {1892)  ;  Perry,  'Greek  and  Ro- 
man Sculpture*  (1882);  Taylor  and  Cresy, 
'Architectural  Antiquities  of  Rome*  (1821-2); 
Wood  and  Dawkins,  'Ruins  of  Palmyra*  (1753), 
'Ruins  of  Baalbec*  \I757);  Wickhoff,  'Intro- 
duction to  Die  Wiener  Genesis,*  translated  as 
'Roman  Art:  Some  of  its  Principles.* 

Russell  Sturgis. 

Roman  Empire,  Holy.  See  Holy  Roman 
Empire. 

Roman  Forum.    See  Forum. 

Romiui  Law.  The  time  of  Justinian  repre- 
sents the  beginning  of  Roman  jurisprudence,  for 
while  laws  had  existed  since  the  days  of  Romulus, 
it  was  during  his  reign  and  by  his  direction  that 
civil  jurisprudence  was  at  last  digested  in  the 
Code,  the  Pandects,  and  the  Institutes. 

Originally  the  government  of  Rome  was  in 
the  hands  of  an  elective  king,  a  council  composed 
of  nobles  and  an  assembly  of  the  people.  Mat- 
ters concerning  war  and  religion  were  admin- 
istered by  the  supreme  magistrate,  and  he  alone 
had  power  to  propose  laws,  his  suggestions  being 
debated  in  the  Senate,  and,  finally,  submitted  to 
the  several  parishes  of  the  city  for  ratification  or 


rejection.  Among  the  most  famous  ancient  leg- 
islators were  Romulus,  Numa,and  ServiusTuIlius. 
It  was  to  Romulus,  for  example,  that  Rome 
owed  its  first  laws  concerning  marriage,  the  edu- 
cation of  children,  and  the  authority  of  parents; 
from  Numa  it  obtained  its  law  of  nations  and  of 
religion,  while  from  Servius  came  the  civil  code 
which  balanced  the  rights  and  fortunes  of  the 
seven  classes  of  citizens,  and  provided  for  the 
protection  of  contracts  and  the  punishment  of 
crimes.  Later  these  laws  were  codified  under 
the  title  of  Jus  Papinanum,  but  the  work  has 
long  been  lost,  fragments  only  having  been  found 
by  archxologrists. 

Wise  as  many  of  these  statutes  may  have 
been  they  were  not  destined  to  last  for  long,  and 
when  they  became  both  odious  and  obsolete  they 
were  succeeded  by  the  Twelve  Tables,  a  digest 
that  was  received  with  such  blind  reverence  for 
authority  that  all  young  Romans  were  compelled 
to  commit  it  to  memory.  For  centuries  this 
stood  as  the  "  fountain  of  justice,"  and  it  is  pos- 
sible that  there  would  have  been  no  change  for 
centuries  to  come  if  the  new  laws  had  not  be- 
come such  an  intolerable  grievance,  permitting 
an  almost  complete  divorce  between  law  and 
equity.  Conceived  by  the  genius  of  Caesar,  it 
remained  for  Hadrian  to  find  the  solution  to  the 
difficulty  in  the  compilation  of  the  code  which, 
known  as  the  Perpetual  Edict,  long  remained  the 
standard  of  civil  jurisprudence  in  Rome. 

During  the  four  centuries  that  elapsed  be- 
tween the  day  of  Hadrian  and  the  reign  of  Jus- 
tinian both  public  and  private  jurisprudence  were 
molded  by  the  will  of  the  sovereign,  and  the 
custom  of  placing  his  decision  on  the  same  level 
as  the  maturely  deliberate  acts  of  the  legislature 
resulted  in  the  adoption  of  so  many  general  and 
special  laws  that  obedience  might  be  said  to  have 
become  an  impossibility,  until,  at  last,  the  ques- 
tion of  the  will  of  thj  ■5overe'P:n  was  fixed  by  the 
framing  of  the  Gregori'n,  the  Hermogcnian,  and 
the  Theodosian  codes.  The  last  named  laws  were 
compiled  by  a  commission  of  eight  persons  ap- 
pointed by  Theodosius  the  Younger  in  429,  but 
were  not  published  until  438,  when  they  were 
established  as  substitutes  for  all  the  existing  codes 
made  since  the  reign  of  Constantine. 

In  A.D.  527,  when  Justinian  ascended  the 
throne,  he  found  that  the  reformation  of  Roman 
jurisprudence  was  a  labor  that  could  no  longer 
be  postponed.  During  ten  centuries  the  laws 
and  the  legal  opinions  that  had  become  statutes 
were  so  numerous  that  they  filled  many  thousand 
volumes,  making  it  impossible  for  anvone  to  ob- 
tain, to  say  nothing  of  digesting,  all  of  them. 
Judges  were,  therefore,  often  compelled  to  exer- 
cise their  own  discretion  in  the  absence  of  any 
known  law,  while  citizens  in  general  were  prac- 
tically in  absolute  ignorance  concerning  the  laws 
that  governed  them.  The  new  Code,  the  Pan- 
dect, or  digest,  and  the  Institutes,  or  elements, 
were  prepared  by  the  most  eminent  scholars,  who 
worked  under  the  direction  of  Tribonian,  a  man 
whose  versatility  of  knowledge  can  be  compared 
only  to  that  of  Bacon.  The  entire  compilation 
was  completed  in  three  years,  and  the  ancient 
statutes  were  at  once  abandoned  as  relics  of 
antiquity.  This  code  was  simply  a  digest  of  the 
previous  codes  of  Gregorianus,  Hermogenianus, 
and  Theodosius,  and  the  Constitutions,  Rescripts, 
and  edicts  which  had  previously  been  issued,  and 
is  of  importance  in  that  it  contains  much  ancient 
church  history  and  law. 


Digitized  by 


Google 


ROMAN  RELIGION  — ROMANCE 


Roman  Religion.  So  composite  was  the 
body  of  the  religious  beliefs  of  the  Roman 
people,  and  so  complex  the  elements  themselves 
of  which  this  composition  was  formed  that  it  is 
impossible  to  name  any  definite  source  from 
which  it  may  have  come.  It  consisted  of  a  mass 
of  mythological  traditions  and  customs  which 
may  be  traced  back,  in  many  instances,  to 
several  common  localities.  These  beliefs  were 
introduced  from  time  to  time  by  the  various 
peoples  who  formed  the  successive  accretions  to 
the  great  Roman  people,  and  who  in  every 
notable  instance  brought  with  them  into  the 
nation  their  national  religious  beliefs,  contrib- 
uting part  of  them  at  least  to  the  permanent 
structure  of  the  Roman  religion.  And  yet  there 
are  certain  native  elements  which  may  be  re- 
garded as  distinctively  Latin,  while,  on  the 
other  hand,  these  elements  themselves  are  nearly 
always  paralleled  in  some  one,  or  even  in 
several,  of  the  foreign  components.  To  the 
influence  of  the  Greeks  more  than  to  any  other 
people  the  Roman  religion  is  indebted  for  its 
structure  and  general  complexion.  And  yet  it 
will  be  seen  that  it  differed  from  that  religion 
in  fundamental,  vital  respects. 

Regarding  Romulus  and  his  immediate  suc- 
cessors as  the  primitive  founders,  it  will  be  found 
that  distinctive  contributions  from  the  Sabines 
were  added  to  the  beliefs  of  the  early  settlers, 
and  these  later  supplemented  by  the  Latin  and 
the  Etruscan.  The  host  of  lesser  sources  can 
not  be  stated  with  any  degree  of  accuracy.  As 
hinted  above  many  of  the  Latin  gods  bear  a 
striking  similarity  to  the  Greek  — a  fact  ac- 
counted for  by  a  common  origin.  Thus  we 
have  the  L^tin  Saturn,  god  of  seeds,  fruition, 
akin  to  the  Greek  Kronos;  and  Ops,  wife  of 
Saturn  and  goddess  of  earth  and  plenty,  akin 
to  Rhea,  wife  of  Kronos;  Jupiter,  and  Juno, 
who  might  be  related  to  the  Greek  Zeus.  More 
distinctively  Latin  are  the  wood  gods,  Faunus 
and  Fauna;  Janus,  Diana,  the  goddess  of  the 
hunt;  Vesta,  the  goddess  of  the  hearth  (flame)  ; 
Vulcan,  the  god  of  flame  (the  smithy)  ;  For- 
tuna,  the  goddess  of  fortime  and  of  chance.  The 
list  is  too  long  for  enumeration.  Deities  which 
may  be  named  as  of  Sabine  origin  are  the  war 
gods,  Mars  and  Quirinus,  the  latter  being  more 
particularly  a  god  of  strife;  Sol,  Luna,  and 
other  gods  of  the  heavenly  bodies.  Tellus,  the 
god  of  the  earth,  was  Latin,  while  Feronia,  the 
goddess  of  the  soil,  was  of  Sabinian  origin. 

The  Romans  had  a  separate  god,  or  more 
often  sets  of  gods,  for  everything.  Besides  all 
the_  greater  deities  corresponding  to  the  Greek 
beliefs  there  were  gods  and  goddesses  for  all 
the  lesser  acts  and  conditions  of  life,  for  every 
material  thing.  Thus  from  their  supreme  rep- 
resentatives, Jupiter,  Juno,  and  Minerva,  to  the 
Lares  and  Penates,  the  gods  of  the  household, 
there  was  an  endless  procession  of  deities  of 
every  grade  and  power.. 

Worshipping  at  first  directly  and  freely  to 
these  gods  themselves  the  Romans  maintained  in 
their  religious  dealings  with  them  a  somewhat 
Morse-like  independence.  A  god  was  to  be  wor- 
shipped for  the  good  he  would  do  one.  Greater 
his  return  to  his  votary  the  greater  the  wor- 
shipper's respect  and  belief.  The  Roman  struck 
a  bargain  with  his  god;  for  so  much  good  done 
him  he  worshipped  the  god  so  much.  If  the  god 
proved  powerless  the  worship  was  withdrawn. 


From  this  fine  freedom  in  his  religious  beli«^ 
characteristic  of  the  simplicity,  the  noble  democ- 
racy, of  the  earlier  days  of  the  Roman  people^ 
there  grew,  coincident  with  the  luxurious  de- 
cadence of  the  empire,  grave  abuses  which  finally 
corrupted  the  entire  tissue  of  the  religion.  There 
had  been  no  priests  at  first.  Only  the  fewest 
and  simplest  of  attendants  were  devoted  to  the 
service  of  the  gods.  But  gradually  there  were 
continual  additions  to  these,  until  during  the 
last  days  of  the  empire  all  that  remained  of  the 
former  religion  was  the  groveling  superstitious 
mysticism,  zealously  kept  alive  by  avaricious 
priests,  who  levied  for  existence  on  the  popular 
prejudices,  debased  morals,  and  superstitious 
fears.  It  was  against  such  a  state  as  this  that 
the  Apostle  Paul  took  up  his  labors  and  against 
which  Christianity  finally  prevailed,  the  last 
official  recognition  of  the  old  beliefs  going  down 
under  the  proclamation  of  Constantine  the  Great, 
wh»reby  the  Christian  religion  was  declared  to 
be  that  of  the  state  (312  a.d.).  • 

Roman  Steelyard.     See  Balance. 

Roman  Walls,  four  great  walls  built  by 
the  Romans  in  Great  Britain.  The  first  of  these 
stretched  from  the  Frith  of  Forth  to  the  Frith 
of  Clyde.  It  was  built  by  Agricola  in  80  A.a 
In  83  he  strengthened  it  by  another  wall,  and 
in  139  Lollius  Urbicus  again  built  over  the  same 
ground,  the  wall  being  known  as  the  wall  of 
Antonius.  These  walls  were  built  to  keep  back 
the  northern  barbarians,  who  in  the  form  of 
Picts  and  Scots  continuously  menaced  Roman 
rule  in  Britain.  Hadrian,  concluding  that  the 
walls  of  Agricola  were  insufficient  for  this  pur- 
pose, built  in  the  early  part  of  the  2d  century 
the  famous  wall  that  stretched  between  New- 
castle on  the  Tyne  and  Solway.  This  wall,  fin- 
ished in  120  A.D.,  was  68  miles  in  length,  and 
marked  the  northernmost  limits  of  Roman  ter- 
ritory in  Britain  after  that  date.  It  is  known 
as  the  wall  of  Severus,  since  that  mler  strength- 
ened it  in  209  by  building  a  parallel  wall  a  few 
yards  above  it.  Consult  Bruce,  'Roman  Walls' 
(i8S5). 

Romance',  a  fictitious  narrative  in  prose 
or  verse,  the  interest  of  which  turns  upon  inci- 
dents either  marvellous  or  uncommon.  The 
name  is  derived  from  the  class  of  languages  in 
which  such  narratives  in  modern  times  were 
first  widely  known  and  circulated:  these  were 
the  French,  Italian,  and  Spanish,  called  the 
Romance  Languages  (q.v.).  The  treatment  here 
piiven  must  omit  any  extended  mention  of  certain 
isolated  romances  in  the  later  Greek.  A  well- 
known  example  of  such  is  *Apollonius  of  TjTe,' 
at  one  time  widely  read  in  the  west  of  Europe; 
transmitted  to  England,  first  probably  in  a 
Latin  version,  it  was  soon  translated,  and  was 
employed  by  Shakespeare  for  the  plot  of  'Peri- 
cles, Prince  of  Tyre.'  Nor  can  the  limits  of 
the  subject  admit  of  discussion  of  some  few 
Latin  works  sometimes  classed  as  romances, 
such  as  the  'CJolden  Ass>  of  Apuleius,  of  which 
use  was  made  in  "Don  Quixote'  and  'Gil  Bias.' 
For  such,  see  articles  on  individual  titles  and 
authors,  and'  the  general  articles  on  the  Greek 
and  Latin  literatures.  For  general  consideration 
the  subject  may  be  restricted  to  the  Middle 
Ages.  The  finest  of  these  romances  still  extant 
are  of  the  12th  and  13th  centuries.  They  may 
be  divided  into  two  classes  —  the  popular  epics 
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(chansons  de  geste)  chanted  by  the  jongleurs 
wd  other  strolling  minstrels;  and  the  more 
2laborate  and  artificial  poems  composed  by  trou- 
veres  and  recited  before  aristocratic  audiences. 

The  materials  of  both  classes  were  more  an- 
cient lays  of  celebrated  heroes,  mingled  fre- 
quently, especially  in  the  German  romances,  with 
T>agan  myths,  together  with  long  connecting  pas- 
sages composed  by  the  minstrels  themselves. 
Hence  originated  a  series  of  epics  grouped 
around  some  renowned  hero,  and  forming  a  cycle 
of  romance.  To  the  first  class  belong^  the  Ger- 
man heroic  poems  and  the  Carlovingian  chan- 
sons ;  to  the  second  the  Arthurian  legends. 

Of  the  collection  of  the  ancient  German  lays 
made  by  Charlemagne,  nothing  remains  except 
perhaps  the  fragment  of  the  alliterative  *Lay  of 
Hildebrand,'  now  in  the  Cassel _  Library.  It  is 
supposed  to  have  been  written  in  the  9th  cen- 
tury or  even  earlier.  All  the  other  manuscripts 
•of  German  heroic  poems  are  of  much  later  date ; 
none  of  them  are  earlier  than  the  13th  and  most 
of  them  belong  to  the  14th  or  15th  centuries. 
Of  the  <Nibelungenlied>  (q.v.)  there  are  three 
■copies  belonging  to  the  13th  century.  In  this 
epic  Dietrich  plays  an  important  part;  but  the 
poems  devoted  to  the  simple  Dietrich  legend 
are  only  found  in  late  transcripts  or  early  printed- 
editions,  probably  little  later  than  the  date  of 
their  actual  composition.  They  represent,  how- 
ever, older  lays,  and  these  again  still  older,  ot 
equal  or  even  greater  antiquity  by  two  centuries 
•or  more  than  the  Cassel  fragment  The  language 
changed  considerably  in  the  course  of  these  cen- 
turies, and  the  poems  .must  have  been  entirely 
recast,  rhyme  being  substituted  for  alliteration; 
but  the  change  in  the  legend  itself  is  immaterial. 
It  can  be  traced  in  the  Latin  chronicles  of  the 
loth  and  nth  centuries,  and  also  by  means  of 
the  <Vilkina  Saga,>  an  Icelandic  prose  work  of 
the  13th  century.  These  poems,  as  well  as  others 
■on  similar  subjects,  range  from  a  few  hundred  to 
several  thousand  lines  in  length.  Some  of  them 
were  modernized  by  Caspar  von  der  Rohn,  and 
inserted  in  his  'Heldenbuch.*  The  completest 
collection  is  that  in  Heinrich  von  der  Hagen's 
'Altdeutsche  Heldenlieder>  (1855).  Another 
Twem  closely  connected  with  the  Nibelungenlied 
is  the  Latin  epic  of  Walter  of  Aquitaine,  attrib- 
uted to  Ekkenard  I.,  abbot  of  Saint  Gall,  who 
"died  in  973,  and  is  said  to  have  written  it  as  an 
•exercise  in  his  youth.  It  is  obviously  a  transla- 
tion from  a  German  poem,  and  is  found  in 
several  manuscripts,  none  of  them  perhaps  older 
than  the  I2th  century.  The  <Klage'  ('La- 
ment'), said  by  W.  Grimm  and  others  to  be 
«  poem  of  the  12th  century,  forms  a  sort  of 
conclusion  to  the  great  German  epic;  and  an- 
other poem,  'Biterolf,'  is  ascribed  to  the  same 
unknown  author.  It  extends  to  13,000  lines,  and 
contains  a  great  number  of  daring  adventures, 
in  the  course  of  which  Dietrich  encounters  and 
•vanquishes  Siegfried.  'Gudrun*  is  a  fine  epic 
of  nearly  7,000  lines,  and  is  of  not  much  later 
date  than  the  'Nibelungenlied.' 

We  can  only  mention  the  names  of  the  poems 
which  make  up  what  has  been  called  the  Lom- 
iard  sub-cycle,  namely,  'Konig  Ruther,'  <Wolf- 
dietrich'  (including  'Hugdietrich'),  and  <Ot- 
nit,'  which  latter  furnishes  the  materials  for  the 
French  poem  'Huon  de  Bordeaux.'  Frederick 
Barbarossa  was  a  great  admirer  of  Charlemagne, 
aad  collected  all  tiie  accredited  records  of  that 
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monarch.  He  patronized  the  minnesingers  as 
the  German  representatives  of  the  troubadours. 
At  his  great  Mainz  tournament  were  assembled 
not  only  the  knights  of  Germany  and  France, 
but  the  poets  also.  Among  those  present  was 
Heinrich  von  Veldeke,  who  imitated  the  'Roman 
d'Eneas'  in  his  'Eneit,'  an  example  quickly  fol- 
lowed by  the  chief  leading  epic  poets  of  Ger- 
many. Heinrich  completed  his  poem  at  the 
Wartburg,  the  residence  of  Hermann,  landgrave 
of  Thuringia;  and  many  other  translations, 
among  others  that  of  the  'Roman  de  Troie,' 
were  executed  there  shortly  afterward.  Another 
guest  of  the  landgrave's  was  Wolfram  von 
Eschenbach,  author  of  'Parzival.' 

The  chansons  de  geste  form  an  interesting 
body  of  literature.  The  oldest  of  them  are  of 
great  length,  consisting  generally  of  20,000, 
30,000,  or  even  as  many  as  56,000  lines,  grouped 
in  sets  (tirades)  of  from  20  to  aoo  lines,  all 
ending  with  the  same  assonantal  rhyme.  Up  till 
the  middle  of  the  12th  century  the  lines  were  of 
10  syllables,  but  lines  of  12  syllables,  ending  in 
consonantal  rhymes,  were  gradually  substituted. 
The  romances  were  sung  to  the  sound  of  a 
kind  of  violin  (vielle),  played  with  a  regular 
bow.  Many  of  the  minstrels  (jongleurs)  were 
poor,  wandering  on  foot  from  village  to  village, 
singing  in  the  ale-houses,  or  at  the  public  fairs 
and  games;  some  were  soldiers,  such  as  Taille- 
fer,  who  struck  his  first  blow  at  Hastings. 
Later  they  became  mere_  mountebanks.  A  num- 
ber of  them  wrote  their  own  chansons,  while 
others  bought  them  from  their  original  authors, 
and  adapted  them  to  the  taste  of  their  audience. 
When  a  jongleur  had  thus  procured  a  copy  he 
took  care  to  conceal  it  from  his  rivals.  A  few 
of  such  copies,  little  weather-beaten  volumes, 
are  still  preserved,  a  noted  example  being  the 
Oxford  manuscript  of  the  'Chanson  de  Ro- 
land.' It  was  to  the  poets  of  northern  and  cen- 
tral France  rather  than  to  the  troubadours  of 
Provence  that  these  poems  were  due.  The 
chansons  de  geste  are  divided  into  three  cycles 
—  that  relating  to  Charlemagne  and  his  peers, 
the_  Arthurian,  and  the  classical.  The  more 
antique  the  Charlemagne  romances  are  the  more 
they  are  devoted  to  the  emperor,  who  is  repre- 
sented more  as  a  majestic  king  and  valiant 
knight  than  as  the  statesman  we  recognize  him 
in  history  to  be ;  at  times  he  is  depicted  as  being 
easily  duped,  avaricious,  and  capricious.  Among 
such  works  are  'Girard  de  Viane' ;  'Ferabras' 
or  'Fierabras' ;  and  the  'Chanson  de  Roland.' 
The_  centre  of  the  entire  structure  is  the  'Ar- 
thurian Cycle.'  In  the  lays  of  the  Welsh  bards, 
supposed  to  be  as  old  as  the  6th  and  7th  cen- 
turies, although  no  manuscript  extant  is  of 
earlier  date  than  the  12th  century,  Arthur  and 
his  companions  are  celebrated,  but  temperately, 
the  element  of  the  miraculous  being  absent.  _  It 
is  in  the  'Historia  Britonum'  of  Abbot  Nennius 
(apparently  written  in  Welsh  in  the  8th  century, 
and  translated  into  Latin  afterward)  that  the 
legendary  additions  begin  to  develop.  Of  three 
or  four  centuries  later  date  are  the  so-called 
'Armoric  Collections'  of  Walter,  archdeacon 
of  Oxford,  from  whom  Geoffrey  of  Monmouth 
professes  to  translate,  and  in  which  the  super- 
natural and  marvellous  elements  largely  prevail. 
The  'History'  of  Geoffrey  was  versified  in 
French  (i  155-8)  by  Wace,  a  son  of  one  of  the 
Conqueror's  followers.    The  'Brut,'  as  this  met- 
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TK  \\  tetting  is  called,  contains  about  15,300  eight- 
syiiaMe  lines,  and  adds  a  few  details  to  the  story 
of  Arthur  which  do  not  seem,  however,  to  have 
been  Wace's  own  invention.  The  work  was 
translated  into  English,  and  further  amplified, 
by  Layamon,  about  1:04.  The  'Brut'  of  Laya- 
mon  is  composed  of  nearly  32,250  alliterative 
lines,  or  rather  half  lines.  One  of  the  most 
prolific  of  the  Arthurian  poets  is  Chretien  de 
Troyes  (born  about  1140). 

One  of  the  finest  of  the  early  French  Arthur- 
ian romances  *  Tristan*  or  *  Tristram,*  was 
adapted  by  Gottfried  of  Strasburg,  who  left 
his  'Tristan  und  Isolt*  slightly  incomplete,  about 
I2ia  Other  poems  belonging  to  the  cycle  are 
the  <Morte  Arthur,*  a  fine  alliterative  work  of 
the  14th  century;  a  Latin  'Life*  of  Merlin,  in 
1,529  hexameters,  written  about  1217;  'Li  Biaus 
Desconneus,*  a  narrative  of  the  adventures  of 
Giglain,  son  of  Gawain,  written  by  Renauld  de 
Beaujeu  about  1200,  and  imitated  by  Wirnt  von 
Gravenberg  in  his  'Wigolais*  (about  1212). 
From  France  the  Arthurian  romance  spread  also 
into  Provence,  Spain,  Italy,  and  the  Netherlands, 
and  was  again  transplanted  into  England.  _ 

The  last  of  the  cycles  are  the  classical,  in 
which  the  subjects  are  Alexander  the  Great  and' 
the  Trojan  heroes.  The  materials  for  the  Alex- 
andrine poems  were  found  in  an  old  Greek  ro- 
mance, written  in  Alexandria  between  100  and 
300  A.D.,  and  known  as  the  'Pseudo-Callisthe- 
ncs,*  which  was  long  read  as  authentic  history, 
and  of  which  there  is  still  extant  two  Latin 
abridgments  belonging  to  the  pth  and  loth  cen- 
turies. The  most  important  romance  on  this 
subject  is  'Le  Romans  d'Alixandre,'  written  by 
Lambert  li  Tors  and  Alixandre  de  Bernay  in 
the  I2th  century;  it  contains  upward  of  20,800 
l2-syllable  lines.  This  was  the  chanson  that 
estaijlished  the  whole  sub-cycle,  atid  first  brought 
the  Alexandrine  line  into  vogue  and  gave  it  its 
name.  It  concludes  with  the  testament  of  Alex- 
ander and  the  lamentations  of  his  12  peers. 
Many  French  poets  continued  the  subject.  Con- 
sult: Paris,  'Histoire  Poetique  de  Charle- 
magne* (1865);  Grimm,  'Deutsche  Helden- 
sagc'  (1867);  Goedeke,  'Deutsche  Dichtung  im 
Mittelalter*  (1871);  Cox  and  Jones,  'Popular 
Romances  of  the  Middle  Ages*  (1871-2)  ;  Rhys, 
'Studies  in  the  Arthurian  Legend*  (1891); 
Paris,  'La  Litterature  Frangaise  au  Moyen  Age* 
(2d  ed.  1890).    See  also  Fiction. 

Romance,  or  Romanic,  Languages,  those 
modern  European  languages  which  owe  their 
origin  to  the  language  of  ancient  Rome  —  the 
ancient  spoken  language,  not  the  language  of 
classical  literature.  The  common  or  vulgar 
speech  of  the  ancient  Latin  peoples,  the  lingua 
rustica,  differed  as  widely  from  the  language 
of  Cicero,  Virgil  or  Livy  as  does  the  dialect 
of  Yorkshire  or  of  the  Scottish  lowlands  from 
the  literary  English  of  to-day:  it  had  in_  a 
measure  its  own  vocabulary,  its  own  pronuncia- 
tion, its  own  grammar  and  prosody.  This  vulgar 
tongue  was  in  fact  the  primitive  Latin  speech 
before  Latin  began  to  be  used  for  literary  pur- 
poses, and  some  of  the  widest  differences  be- 
tween classic  Latin  and  the  modern  Romanic 
languages  are  discovered  existing  in  the  extant 
remains  of  archaic  Latin  speech.  A  glance  at 
a  page  of  literary  Latin  is  enough  to  convince 
any  one  of  the  frequency  of  such  terminations 


of  words  as  us,  urn,  am,  etc.,  none  of  which  ar* 
ever  seen  in  Italian  or  Spanish:  in  the  mo9t 
ancient  specimens  of  Latinity  that  exist  the  final 
s  and  m  are  very  frequently  dropped ;  and  there 
Is  strong  reason  for  the  inference  that  in  com- 
mon speech,  even  in  classical  times,  not  only 
.y  and  m  but  other  consonants  —  *,  d,  and  r  were 
cither  dropped  or  feebly  pronounced:  this  is 
what  we  see  in  the  French  language.  Again, 
words  in  common  use  among  the  early  Romans, 
but  which  were  obsolete  in  the  Augustan  age, 
reappear  in  the  modern  Romanic  languages; 
examples;  in  ancient  Latin  speech  bucca  signi- 
fies mouth,  but  in  literary  Latin  it  signifies 
the  puffed-out  cheek:  in  the  modern  Romance 
languages  the  word  derived  from  bucca  means 
mouth;  minacia,  obsolete  in  the  Augustan  age, 
is  revived  in  Italian,  French,  English,  etc. 
(menace)  ;  obsolete  vitcllus  reappears  in  French 
veau,  English  veal ;  caballus.  nag,  is  the  original 
of  the  word  for  horse  in  French,  Spanish,  etc. 
Though  obsolete  as  regards  literary  use,  such 
words  lived  on  in  the  vulgar  speech  and  so 
became  current  in  the  language  of  the  Roman 
colonies  everywhere.  But  this  lingua  rustica, 
called  also  in  the  Middle  Ages  lingua  romana, 
to  distinguish  it  from  literary  Latin  speech, 
underwent  great  modifications  and  changes  when 
it  became  the  common  speech  of  the  Gallic, 
Germanic  or  Slavic  peoples  among  whom  it  was 
introduced  by  the  Roman  conquerors,  or  who 
adopted  it  after  they  had  overturned  the  Western 
empire.  Thus  arose  the  modem  Romance  lan- 
guages, which  are  chiefly  seven,  namely:  Italian, 
Spanish,  Portuguese  (with  which  is  usually 
classed  the  Gallego,  or  language  of  Galicia), 
Provencal,  French,  Ladino  (or  Romansch) 
and  Rumanian:  the  dialect  of  the  Catalans  i» 
regarded  as  the  southern  Provengal:  in  all  of 
these  Romanic  languages  except  the  Rumanian, 
the  principal  foreign  element  is  Germanic  or 
Gothic :  in  the  Rumanian  language-  it  is  Slavonic. 

Romance  of  the  Rose,  a  celebrated  alle- 
gorical poem,  one  of  the  most  important  literary 
compositions  of  the  Middle  Ages.  It  consists 
of  two  parts,  the  first  part,  comprising  about 
4,000  verses,  was  written  before  the  middle  of 
the  13th  century  by  Guillaume  de  Lorris,  and 
the  other  some  50  years  later  by  Jean  de  Meung: 
this  contains  nearly  five  times  as  many  verses 
as  the  first  part.  It  is  a  poem  of  love,  but  it  is 
also  a  satire  on  contemporary  manners  and  a 
curious  repertory  of  miscellaneous  erudition. 
Guillaume  de  Lorris,  in  the  introductory  lines 
of  the  poem  professes  to  set  forth  the  whole 
art  and  mystery  of  Love  in  allegory,  and  the 
Rose  is  "the  sweet  guerdon  of  love'* :  but  com- 
mentators were  pleased  to  give  this  not  very 
obscure  intent  of  the  poet  a  mystical  turn,  and 
interpreted  the  Rose  as  signifying  the  divin* 
gift  of  Wisdom,  or  the  soul's  state  of  Grace,  or 
the  state  of  Eternal  Bliss,  or  even  the  Virgin 
Mary.  The  commingling  of  allegorical  romance 
with  social  and  political  satire,  history,  science, 
economic  theory,  and  in  shoft  with  such  encyclo- 
pedic erudition  as  existed  in  that  age,  offends 
the  modem  literary  taste  and  is  exceedingly 
tedious  reading;  but  it  suited  exactly  the  taste 
of  its  time,  and  for  more  than  two  centuries 
was  a  classic. 


Digitized  by 


Google 


ROMANES— ROMANESQUE  ARCHITECTURE 


Romanes,  rd-inan'ez,  George  John,  Eng< 
lish  scientist:  b.  Kingston,  Canada,  20  May 
1848;  d.  Oxford  23  May  1894.  He  was  gradu- 
ated in  1870  from  Caius  College,  Cambridge,  in 
1874-6  worked  under  Burden  Sanderson  in 
the  laboratory  of  University  College,  London, 
and  carried  out  important  researches  in  nervous 
excitability.  In  1879  he  was  elected  fellow  of 
the  Royal  Society,  and  in  1878  published,  under 
the  pseudonytn  *Physicus,"  a  work  entitled  *A 
Candid  Examination  of  Theism,'  in  which  he 
took  up  a  somewhat  defiant  atheistic  position. 
Subsequently  his  views  underwent  considerable 
change;  he  revised  the  'Candid  Examination,' 
and  toward  the  close  of  his  life  was  engaged  on 
'A  Candid  Examination  of  Religion,'  in  which 
he  returned  to  thcistic  beliefs.  His  notes  for 
this  work  were  published  after  his  death,  under 
the  title  'Thoughts  on  Religion,'  edited  by 
Canon  Gore.  Romanes  was  an  ardent  supporter 
of  Darwin  and  the  evolutionists,  and  in  various 
works  sought  to  extend  evolutionary  principles 
to  mind,  both  in  the  lower  animals  and  in  man. 
He  wrote  very  extensively  on  modern  biological 
theories.  His  chief  remaining  works  are: 
'Animal  Intelligence'  (1881) ;  'Scientific  Evi- 
dences of  Organic  Evolution'  (Nature  Series, 
1882);  'Mental  Evolution  in  Animals'  (1883); 
'Jelly-fish,  Star-fish,  and  Sea  Urchins'  (1885); 
'Mental  Evolution  in  Man'  (1888);  'Darwin 
and  after  Darwin'  (1892-5);  'Examination  of 
Weismannism*  (1893);  'Mind  and  Motion,  an 
Essay  on  Monism'  (1895).  I"  i8g6  appeared 
a  volume  of  'Essays,'  a  selection  from  his 
'Poems,'  and  his  'Life  and  Letters.' 

Romanesque  Architecture.  The  term  is 
applied  to  any  style  which  is  assumed  to  have 
grown  up  immediately  from  the  -attempt  of  me- 
diaeval people  to  build  as  the  Romans  of  the 
empire  built :  but  it  is  generally  used  for  the 
round-arched  styles  of  Central  and  Western 
Europe,  from  the  6th  to  the  12th  century,  and 
as  excluding  the  Byzantine  style  of  the  Balkan 
Peninsula.  It  is  also  very  common  to  ex- 
clude the  earliest  Christian  churches  of  Italy 
{<<■'•  iK\s,u.n\:  Christian  Architecture).  The 
word  Romanesque  is  not  very  ancient,  and  its 
original  meaning  is  rather  "romantic*  or  "fan- 
tastic" :  but  it  was  applied  to  architecture  in 
imitation  of  the  French  use  of  the  term  Roman 
(fem.  Romanc),  which  was  introduced  into 
architectural  terminology  about  1835,  and  ex- 
actly in  this  sense,  that  is,  to  denote  the  pre- 
Gothic,  round-arched  architecture  of  Western 
Europe.  Previotis  to  that  time  the  English 
ftrriters  had  applied  the  word  "Norman*  to  all 
round-arched  English  buildings  except  those 
few  which  they  supposed  to  be  of  pre-Norman 
origin,  and  which  they  called  "Saxon"  or  "An- 
glo-Saxon* ;  and  as  for  the  architecture  of  the 
Continent,  such  terms  as  "Lombard*  and  "Early 
Italian*  were  used,  also  "French  Round-Arch" 
style,  "German  Round-Arch"  style,  and  the  like, 
or,  in  imitation  of  the  German  writers,  "Byzan- 
tine," even  when  applied  to  buildings  in  the 
North.  The  term  Romanesque  is  said  to  have 
been  proposed  by  William  Gunn,  a  clergyman 
and  antiquarian,  who  died  in  1841.  It  was  taken 
up  by  better  known  writers,  such  as  Whewell 
and  Benjamin  Webb. 

The  characteristic  of  the  Romanesque  style 
is  the  almost  universal  employment  of  the  round 


arch,  and  of  constantly  repeated  attempts  to 
use  arched  construction  also  in  roofing  churches 
and  palace  halls.  The  history  of  building  in 
France  and  Germany  from  the  9th  to  the  close 
of  the  1 2th  century  is  a  constant  series  of  at- 
tempts to  vault  wider  and  still  wider  aisles  and 
naves,  and  the  constant  failure  of  those  vaults, 
which  either  fell  in  ruins  or  needed  to  be  tied 
and  braced  afterward  in_  different  ways.  This 
came  largely  from  the  inferior  mortar  which 
was  used,  but,  in  general,  from  the  poverty  of 
resources  of  the  small  communities,  secular 
and  religious,  and  of  the  barons  and  princes 
of  the  time.  Very  little  power  of  employing 
skilled  labor  existed,  nor  was  there  much  skilled 
labor  to  engage;  and,  moreover,  the  means  of 
transport  were  extremely  inadequate,  so  that 
stones,  however  unfit  for  the  purpose,  had  to 
be  taken  from  the  nearest  quarry,  and  mortar 
had  to  be  made  up  of  such  materials  as  were 
readily  at  hand.  From  this  inadequacy  of  re- 
sources comes  the  constant  use  of  heavy  walls 
and  deep-set  windows,  which  in  turn  add  a 
peculiar  charm  to  this  style.  The  church  build- 
ings might  have  been  more  pennanent  but  for 
the  constant  attempt  of  the  builders  to  raise  the 
clearstory  walls  high  above  the  aisle  roofs,  in 
order  to  secure  large  windows  in  the  clear- 
story for  the  lighting  of  the  whole  interior. 
The  higher  these  clearstory  walls  were  made 
the  more  dangerous  was  the  vault  which  they 
were  to  carry,  and  this  because  of  the  com- 
parative difficulty  of  buttressing  that  vault  when 
it  reached  a  considerable  height.  There  was 
also  the  desire  to  terminate  the  church  at  the 
east  end  with  one  or  more  semicircular  apses, 
and  as  the  churches  grew  larger  and  the  aisle 
to  be  carried  around  the  apse  concentric  with 
the  inner  and  higher  semicircular  compart- 
ment, the  difficulty  of  vaulting  this  aisle  became 
almost  insuperable.  It  was  out  of  this  two- 
fold necessity  that  Gothic  arcliitecture  arose, 
the  startling  innovation  of  the  vault  depending 
upon  the  ribs  for  their  security  having  changed 
all  the  conditions  of  the  problem  (see  (jothic 
Architecture). 

Romanesque  architecture  lingered  tlie  long- 
est in  Western  Germany  because  magnificent 
cathedrals  had  been  built  and  were  building 
along  the  Rhine  in  this  style.  The  cathedrals 
of  Mainz  (Mentz,  Mayence),  of  Speyer  (Spire, 
Spires),  Trier  (Treves),  and  Worms,  and  the 
great  churches  of  Saint  Michael  at  Hildesheim, 
and,  at  Cologne,  of  Santa  Maria,  in  Capitolio, 
of  the  Apostles,  and  of  Saint  Martin,  show  a 
magnificent  and  complete  system  of  church  build- 
ing founded  on  the  round  arch  and  on  cylin- 
drical vaulting,  which  had  a  strength  sufficient 
to  resist  the  Gothic  innovation  for  a  long  time. 
In  Central  France  there  remains  a  whole  series 
of  churches  roofed  by  cupolas  circular  in  plan, 
rising  from  square  compartments  by  means  of 
pendentives.  This  type  must  be  thought  to 
have  come  from  the  Byzantine  through  Venice; 
there  belong  to  it  the  cathedral  of  Angouleme, 
and  the  churches  of  Gensac,  Roulet,  Souillac 
and  of  Saint  Front  at  Perigueux,  which  last, 
however,  has  undergone  a  ruinous  restoration. 
Further  south  is  the  cathedral  of  Le  Puy  (Puy- 
en-Velay),  a  round-arched  church  of  great  beauty 
and  picturesque  effect:  but  indeed  the  whole 
centre  of  France  contains  churches  of  this  char- 
acter, either  oerfect  or  in  a  much  altered  state. 
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The  especial  glory  of  the  French  Romanesque 
is  in  its  exquisite  sculpture.  Such  churches  as 
the  Abbey  Church  at  Vezelay,  the  cathedral  of 
Angouleme,  the  Church  of  Notre  Dame  La 
Grande,  at  Poitiers,  and  in  the  South,  Saint  Tro- 
phime  at  Aries,  and  the  never  finished  church 
at  Saint  Gilles,  display  a  wealth  of  sculpture  un- 
equaled  at  the  time  and  never  approached  in  its 
value  as  architectural  decoration  except  by  the 
Gothic  sculpture  of  the  next  century.  There  is 
also  a  curious  use  of  polychromatic  effect  in  the 
external  walls  at  this  period.  Especially  in 
the  centre  of  France  a  kind  of  mosaic  of 
sandstone  of  different  colors  is  used  freely  in 
large  parts  of  the  church;  a  good  example  be- 
ing Notre  Dame  du  Port  at  Clermont-Fer- 
rand. 

The  Romanesque  of  Italy  is  represented  by 
such  admirable  churches  as  San  Zeno  at  Ve- 
rona, San  Miniato  on  the  hill  near  Florence, 
the  remarkable  cathedral  at  Modena  and,  for 
the  latest  period,  Sant'  Ambrogio  at  Milan  and 
San  Michele  at  Pavia.  There  are  also  several 
superb  Romanesque  churches  at  Lucca,  includ- 
ing the  cathedral;  and  at  Pistoja,  north  of 
Florence,  three  most  interesting  churches 
adorned  with  horizontal  bands  of  black  and 
white.  This  system  of  coloring  is  rather  com- 
mon, and  is  retained  until  the  later  or  Italian- 
Gothic  period.  These  churches  are  sometimes 
as  rich  in  sculpture  as  the  French  buildings  of 
the  same  period. 

In  England  the  style  is  far  less  elaborate 
and  rich,  but  has  an  especial  charm  for  those 
who  know  the  long  nave  of  Ely,  the  transept 
of  Winchester  and  the  nave  of  Peterboro  Ca- 
thedral, or  the  admirable  round  church  of  the 
Temple  in  London  and  that  of  the  Chapter 
House  at  Bristol. 

The  Low  Countries  are  not  rich  in  Roman- 
esque architecture,  but  Belgium  possesses  in  the 
Cathedral  of  Toumai  one  of  the  most  magnifi- 
cent Romanesque  churches  of  which  we  have 
any  record.  The  choir  indeed  has  been  rebuilt 
in  a  later  style,  but  the  crossings  remain  com- 
plete, with  four  lofty  towers  surrounding  a 
central  spire-like  roof  and  a  long  nave  with 
two  stories  of  round  arches. 

Bibliography. —  Selvatico  and  Chirtani,  <Le 
Arti  del  Designo  in  Italia* ;  Venturi,  'Storia 
deir  Arte  Italiana'  (1904)  ;  De  Dartein,  'Etude 
sur  L'Architecture  Lombarde'  (1882);  Boito, 
'Architectura  del  Medio  Evo  in  Italia*  (1880)  ; 
Cattaneo,  'L'Architectura  in  Italia  dal  Secolo 
VL  al  Mille  Cuca>  (1888)  ;  Cummings,  <A  His- 
tory of  Architecture  in  Italy'  (1901)  ;  Ruprich- 
Robert,  'L'Architecture  Normande> ;  Scott, 
'Lectures  on  the  Rise  and  Development  of 
Mediaeval  Architecture'  (1879) ;  Von  Essen- 
wein  and  others,  'Handbuch  der  Architektur,' 

*    P*   ■  Russell    Stxjrgis. 

Romanino,  Girolamo,  je-ro-la'mo  ro-ma- 
ne'no,  Italian  painter:  b.  Brescia  about  148^; 
d.  there  1565.  He  was  a  pupil  of  Feramola  m 
Brescia  and  between  1509  and  1513  lived  at 
Padua  and  yenice,  where  he  studied  the  rich 
golden  coloring  of  Giorgione,  and  learned  the 
art  of  reproducing  it  in  his  own  works.  After 
completing  (1519-20)  four  frescoes  in  the  cathe- 
dral at  Cremona,  he  returned  to  Brescia.  All 
his  pictures  are  remarkable  for  their  skilful 
composition  and  splendid  coloring,  but  in  his 


later  works  his  tones  become  silvery,  dear  and 
cold  and  lose  the  warm  lustre  of  Giorgione's 
sunset  tints.  He  painted  many  altar-pieces,  of 
which  the  most  remarkable  are  'Madonna  and 
Child'  and  'The  Madonna  with  the  Dead 
Christ'  (in  Berlin  Museum)  ;  'Adoration  of  the 
Infant  Christ'  (in  the  London  National  Gallery, 
a  good  example  of  this  painter's  manner)  ;  'Na- 
tivity' (in  the  Church  of  San  Giuseppe  at  Bres- 
cia) ;  and  an  'Assumption'  (in  the  Church  of 
Sant'  Alessandro,  Bergamo).  He  also  painted 
some  frescoes  in  the  castle  of  Malpaga,_  near 
Brescia,  the  home  of  the  famous  CoIIeoni,  the 
commander  of  the  Venetian  armies.  There  are 
some  fine  portraits  by  Romanino  to  be  seen  at 
Brescia. 

Romanoff,  ro-ma'nof,  the  name  of  the 
reigning  family  in  Russia,  founded  by  Michael 
Feodorovich  Romanoff:  b.  1598;  d.  1645.  He 
was  descended  through  his  grandmother  from 
the  family  of  Ruric,  the  founder  of  the 
Russian  empire,  and  came  t9  the  throne  in 
1613  by  election  of  the  boyars  and  the 
higher  clergy.  The  early  part  of  his  reign  was 
troubled  by  the  Poles  and  by  turbulent  nobles. 
Western  civilization  gained  an  entrance  into  the 
country,  and  many  foreigners,  particularly 
Scotchmen,  became  naturalized.  France  tried 
to  disturb  the  commercial  monopoly  of  England 
in  Russia.  Michael  was  succeeded  by  his  son 
Alexis  and  the  male  succession  of  the  Romanoff 
family  continued  until  the  death  of  Peter  II. 
in  1730,  when  the  crown  devolved  upon  Anne, 
Duchess  of  Courland,  and  continued  in  the  suc- 
cession of  the  female  Romanoffs  until  the  death 
of  Elizabeth  in  1762.  The  latter  was  succeeded 
by  her  nephew,  the  son  of  the  Duke  of  Holstein- 
(jottorp,  who  ascended  the  throne  as  Peter  III. 
and  established  the  present  dynasty  of  Roman- 
off-Oldenburg. 

Romans,  Epistle  to  the,  one  of  the  epistles 
of  Saint  Paul,  the  genuineness  of  which  is  as  a 
whole  undisputed,  though  the  last  two  chapters 
have  been  suspected  by  some  critics  to  be 
spurious.  The  Romans  to  whom  it  is  addressed 
would  seem  to  have  been  mostly  Gentiles  con- 
verted from  heathenism  to  a  judaizing  form  of 
Christianity.  It  is  plain  from  the  epistle  itself 
that  these  judaizing  Christians,  whether  of 
Jewish  or  (ientile  blood,  were  already  separated 
from  the  strictly  Jewish  community  settled  in 
Rome.  The  epistle  was  written  from  Corinth 
just  before  the  year  58  a.d.,  which  was  the  be- 
ginning of  Paul's  captivity.  The  argument  of 
the  Apostle  is  directed  against  the  efforts  of 
some  teachers  in  the  Christian  community  at 
Rome  to  enforce  on  the  Gentile  believers  the 
obligations  of  the  Mosaic  law.  These  Judaizers 
maintained  that  to  abandon  the  law  was  to 
proclaim  license  to  sin:  to  which  Paul  replies 
that  the  sole  and  sufficient  law  of  Christians 
is  that  they  shall  lead  a  new  life  in  fellowship 
with  Christ:  this  fellowship  makes  the  new  life 
possible :  the  law  only  commands,  but  gives  not 
strength  to  obey.  The  argument  is  so  full  of 
allusions  to  and  quotations  of  the  Jewish  law, 
both  moral  and  ceremonial,  that  in  the  opinion  of 
many  critics  those  to  whom  the  epistle  is  ad- 
dressed must  have  been,  not  Gentiles,  but  Jews 
by  race :  hence  the  suspicion  entertained  regard- 
ing the  genuineness  of  the  last  two  chapters, 
in  which  it  is  plainly  implied  that  the  majority 
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of  'hose  "Romans*  were  indeed  Gentiles,  not 
HeDrews. 

Roman'ticism.  The  word  ^Romantic"*  is 
derived  from  the  old  Romanic  or  Romance  lan- 
guages, which  were  formed  by  a  fusion  of  Latin 
as  spoken  by  the  common  people  of  Italy  with 
the  native  tongue  of  the  northern  barbarians 
who  invaded  that  country.  This  Romance  speech 
naturally  assumed  a  variety  of  forms,  but  it 
reached  its  highest  development  in  Provence,  in 
southern  France,  where  it  became  an  important 
instrument  of  popular  literary  expression,  espe- 
cially during  the  nth  and  12th  centuries.  The 
compositions  which  appeared  in  this  vernacular 
tongue  were  generally  tales  and  ballads  in  which 
the  adventures  of  knights  in  pursuit  of  honor, 
or  in  devotion  to  the  Christian  religion,  or  the 
enthusiastic  deeds  of  chivalry,  and  the  spirit  of 
loyalty  and  reverence  for  women  were  por- 
trayed. Another  mark  of  this  literature  is  the 
evident  fondness  for  events  that  are  strange, 
mysterious,  and  supernatural.  The  name  "ro- 
•nance"  then,  first  applied  to  the  language  in 
which  those  compositions  were  written,  came 
afterward  to  refer  to  the  prevailing  charac- 
teristics which  they  displayed,  as  contrasted  with 
the  works  written  in  Latin,  which  were  termed 
•classical."  During  the  i8th  century,  which  de- 
lighted to  term  itself  the  "Augustan  Age," 
and  prided  itself  upon  its  purity  and  refinement 
of  taste,  the  classical  models  and  modes  of  ex- 
pression were  regarded  as  furnishing  the  only 
correct  standards,  while  the  literature  and  art 
of  the  Mediaeval  Period  was  regarded  as  bar- 
barous, and  the  whole  mode  of  thought  and  life 
to  be  characteristic  of  Dark  Ages  that  were 
unworthy  of  the  attention  of  a  cultivated  man. 
At  the  close  of  this  century,  however,  and  during 
the  early  decades  of  the  19th,  a  marked  change 
manifested  itself  in  the  whole  tone  and  tendency 
of  the  intellectual  life  of  the  time.  This  mental 
revolution,  which  is  known  as  the  Romantic 
Movement,  affected  all  departments  of  thought, 
and  all  artistic  and  literary  standards  and  modes 
of  expression.  From  the  first  this  movement 
showed  a  consciousness  of  its  opposition  to  the 
generally  received  intellectual  conceptions  and 
prevailing  artistic  and  literary  standards  of  the 
time,  though  this  contrast  was  less  violently 
emphasized  in  England  than  in  Germany  and 
France.  Goethe  noted  and  commented  upon  the 
difference  between  the  old  tendency  and  the  new, 
describing  it  as  equivalent  to  that  between  the 
■diseased*  and  the  "healthy"  ;  while  Schiller  con- 
trasted them  as  the  "naive*  and  the  "sentimental." 
It  was  Friedrich  Schlegel  who  first  employed 
the  terms  "classic"  and  "romantic*  to  charac- 
terize this  opposition.  Since  that  time  many 
writers  have  undertaken  to  define  and  explain 
the  fundamental  distinctions  between  these 
tendencies,  especially  as  they  express  themselves 
in  art  and  literature.  The  following  points  ap- 
pear to  be  most  significant:  (i)  The  main 
marks  of  classicism  are  simplicity,  directness, 
and  nobility  and  perfection  in  achievement.  In 
a  classic  work  of  art,  there  are  no  evidences  of 
a  lack  of  harmony  between  the  ideas  and  the 
medium,  no  suggestion  of  something  remaining 
that  cannot  be  expressed.  As  a  consequence,  the 
personality  of  the  artist  is  not  expressed,  the 
artist  is  lost  in  his  work,  which  stands  imper- 
sonal and  objective.  He  does  not  show  us  his 
own  attitude  toward  the  subject-matter,  his  emo- 


tional struggles  and  the  play  of  his  life.  The 
Romanticist,  on  the  other  hand,  puts  himself 
into  his  work;  it  is  no  disembodied  idea  of 
beauty  that  he  seeks  to  express,  but  his  own 
personality,  the  -  longings,  hopes,  and  ideals  of 
a  spirit  that  has  a  tendency  toward  the  infinite, 
and  which  therefore  can  never  express  itself  in 
any  finite  and  objective  medium.  Classicism  is 
thus  always  definite,  objective,  and  complete, 
while  Romanticism  is  always  touched  with  sub- 
jectivity, and  thus  with  a  suggestion  of  incom- 
pleteness, which  is  due  to  the  fact  that  it  seeks  to 
convey  the  mystery  of  spirit  for  which  no  object- 
ive mode  of  expression  is  adequate,  and  which 
therefore  can  only  be  symbolized  and  vaguely 
suggested.  (2)  As  Romanticism  endeavors  to 
express  what  is  strange  and  mysterious  in  the 
life  of  spirit,  it  naturally  seeks  its  material  in 
the  past,  and  feels  itself  especially  in  sympathy 
with  the  Middle  Ages,  when  the  aspirations 
of  the  spirit,  its  love  of  adventure,  and  sense  of 
the  mysterious  expressed  themselves  in  quests 
for  the  Holy  Grail,  in  crusades,  and  gallant 
deeds  of  chivalry  and  knight-errantry.  Thus  a 
sympathy  with  the  past,  a  new  interest  in  hu- 
manity as  such,  marks  Romanticism.  (3)  Just 
because  classicism  sought  to  express  the  idea  of 
beauty  in  definite  and  objective  form,  it  was 
possible  to  lay  down  fixed  canons  of  procedure 
and  so  to  render  the  result  formal,  precise,  and 
almost  mechanical.  Romanticism,  however,  aims 
to  represent  what  is  inner  and  subjective,  and 
therefore  necessarily  protests  against  making  art 
stilted  and  formal  by  the  application  of  external 
rules  and  mechanical  standards.  Art,  the  Ro- 
manticists declare,  must  spring  from  the  un- 
trammeled  expression  of  the  free  spirit  of  the 
man  of  genius.  "The  will  or  caprice  of  the 
poet,"  as  Schlegel  says,  "admits  no  law  above 
itself." 

The  Romantic  Movement. —  The  romantic 
movement  may  best  be  understood  if  we  regard  • 
it  as  a  part  of  the  general  intellectual  revolu- 
tion of  the  19th  century,  and  as  one  in  spirit 
Avith  the  historical  and  scientific  spirit  of  modern 
times.  The  entire  spiritual  attitude  of  modern 
life,  as  contrasted  with  that  of  the  i8th  century, 
may  be  characterized  as  a  new  consciousness  of 
infinite  possibilities  and  boundless  aspirations. 
The  spirit  knows  itself  as  infinite,  and  is  also 
conscious  of  the  infinite  task  set  for  the  indi- 
vidual through  its  own  demand  for  expression 
and  realization.  The  new  tendency  turns  away 
in  disdain  from  the  mechanical  conceptions  and 
formal  syllogisms  in  which  the  18th  century  had 
self-complacently  summed  up  the  universe,  it 
laughs  to  scorn  the  unintelligent  and  formal 
imitation  of  classical  models  that  bases  itself  on 
ancient  canons;  it  denounces  the  ethical  princi- 
ple of  prudence;  it  declares  that  the  infinitely 
mysterious  law  of  life  cannot  be  comprehended 
by  the  principle  of  self-love;  it  refuses  to  be- 
lieve in  a  transcendent  God.  The  new  move- 
ment is  thus  romantic  through  and  through, 
filled  with  a  sense  of  mystery  and  wonder,  with 
the  love  of  adventure  and  discovery,  and  with 
the  buoyant  spirit  of  aspiration.  As  Words- 
worth says :  "In  that  dawning  age  'twas  bliss  to 
be  alive,  but  to  be  young  was  very  heaven." 
This  tendency  to_  advance  to  new  achievements 
manifested  itself  in  many  and  various  directions. 
In  philosophy,  it  led  to  a  new  and  fruitful  at- 
tempt to  comprehend  in  more  adequate  terms 
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God,  nature,  and  the  place  and  significance  of 
man's  life  in  the  universe.  The  result  of  this  is 
seen  in  the  systems  of  Kant  and  the  German 
idealists.  On  another  side,  the  new  interest  in 
man  and  the  affairs  of  man's  life  has  given  rise 
to  the  modern  historical  movement  which  has 
made  its  influence  felt  in  every  department  of 
intellectual  life.  It  is  this  historical  interest, 
united  with  the  Romantic  spirit  of  adventure 
and  discovery,  that  is  the  assertion  of  the  con- 
fidence of  Reason  in  itself,  that  has  called  into 
being  the  evolutionary  sciences  of  nature.  The 
concept  of  evolution  has  transformed  the  older 
view  of  nature,  just  as  it  did  our  view  of 
man  when  it  was  earlier  applied  to  illumine 
his  social,  ethical,  and  religious  life.  For  evo- 
lution is  just  an  attempt  to  explaiil  the  world 
by  showing  the  relations  between  things  as 
parts  of  a  single  process.  It  therefore  al\yays 
emphasizes  organic  relationships,  and  views 
things  as  parts  or  stages  in  a  dynamic  process, 
instead  of  taking  each  thing  as  something  static, 
which  exists  in  isolation  as  something  in  itself 
independent,  and  having  only  external  relations 
to  other  things.  The  Romantic  movement  in  art 
and  literature  must  also  be  regarded  as  an  ex- 
pression in  different  fields  of  essentially  the  same 
intellectual  and  spiritual  attitude  that  is  shown 
in  these  other  spheres  of  activity. 

Romanticism  in  England. —  In  England  a 
new  spirit  was  perceptible  in  literature  soon 
after  the  middle  of  the  i8th  century.  This  new 
movement,  however,  was  not  so  intense  or  so 
fundamental  in  scope  as  its  counterpart  in  Ger- 
many, which  began  a  little  later.  For  the  intro- 
duction of  a  natural  literature  into  England, 
expressing  a  sympathy  with  nature  and  an 
interest  in  the  past,  while  disregarding  the 
rigid  canons  of  the  Augustan  Age,  was  in 
a  way  but  the  restoration  of  the  healthy  natural 
traditions  that  had  expressed  themselves  |n 
.Chaucer  and  Spenser,  in  Shakespeare  and  Mil- 
ton, and  in  the  folk-songs  and  ballads,  which 
were  collected  and  edited  by  Thomas  Percy  in 
his  'Reliques  of  Ancient  English  Poetry,*  in 
1763.  It  was  thus  not  marked  by  the  keen 
sense  of  opposition  to  the  prevailing  system 
that  characterized  the  tendency  in  Germany, 
and  at  a  later  time,  also  in  France.  Moreover, 
perhaps  for  this  very  reason,  it  did  not  penetrate 
so  deep  into  the  spiritual  life  of  the  people,  or 
show  its  effects  in  all  departments  of  intellectual 
life,  as  in  Germany.  It  appears  mainly  as  a 
literary  movement,  with  which  is  connected  some 
new  tendencies  in  painting,  and  also  as  a  revival 
of  interest  in  Gothic  architecture,  which  Horace 
Walpoie  did  much  to  promote.  But  the  move- 
ment did  not  involve  a  fundamental  transforma- 
tion of  philosophical  and  scientific  conceptions. 
This  transformation  came  about  at  a  later  period 
during  the  19th  century,  and  was  largely  the 
result  of  the  influence  of  German  thought  as 
represented  by  Coleridge  and  Carlyle,  aided  by 
Darwin's  discovery  and  applications  of  the  doc- 
trine of  evolution.  The  names  of  Gray,  Cowper, 
and  Burns,  are  usually  placed  among  the  Eng- 
lish Romanticists,  as  well  as  those  of  Words- 
worth, Coleridge,  Southey,  Byron,  Shelley,  and 
Keats.  A  little  later  we  have  the  revival  of  in- 
terest ill  Dante,  which  culminates  in  the  Pre- 
Raphaelite  movement. 

The  Romantic  School  in  Germany.— Lessing 
stands  as  the  first  to  challenge  the  canons  of 
the   classic   art   and   literature.    Herder   is    at 


once  the  pioneer  of  the  modem  historical  methoc 
and  one  of  the  first  to  appreciate  the  value  oi 
what  is  natural  and  spontaneous  in  literature. 
Influenced  no  doubt  by  the  publication  of  Percy's 
'Reliques,*  he  made  a  collection  of  the  folk- 
songs of  Germany.  In  Goethe's  'Werther*  and 
Rousseau's  "Confessions'  we  have  two  books 
of  nearly  the  same  date  that  show  many  of  the 
marks  of  extreme  Romanticism.  The  name 
of  "Romantic  school,"  however,  is  usually  ap- 
plied to  a  group  of  men  whose  main  centre  ol 
activity  was  first  at  Weimar  and  Jena  and  after- 
ward to  some  extent  at  Berlin  and  whose  worl 
extends  from  about  1775  or  '80  to  1806.  Th« 
main  names  of  this  school  are  the  brother; 
Friedrich  and  A.  W.  Schlegel,  the  philosophei 
Schelling,  Novalis  (whose  real  name  was  Frie- 
drich von  Hardenberg),  Ludwig  Tieck,  and  tht 
theologian  Schleiermacher.  The  main  result  oi 
this  movement  was  philosophical  and  aesthetic, 
though  it  led  to  some  important  results  in  the 
way  of  historical  investigations.  Another  group 
of  men  —  Uhland,  the  brothers  Grimm,  von 
Arnim,  J.  Gorres  and  Brentano,  who  represent 
a  more  distinctly  literary  movement  with  strong 
national  characteristics  —  are  often  called  the 
younger  Romanticists,  whose  centre  of  activity 
was  at  Heidelberg,  where  their  organ,  the 
*Zeitung  fiir  Einsiedler,'  was  published.' 

Romanticism  in  France. —  We  have  seen  that 
Rousseau  may  in  a  sense  be  called  one  of  the 
earliest  Romanticists.  As  a  result  of  the  Revo- 
lution and  the  prolonged  Napoleonic  wars,  lit- 
erature received  little  attention  in  France  during 
the  years  that  were  most  fruitful  in  Germany 
and  England.  Chateaubriand  and  Mme.  de 
Stael  are  sometimes  said  to  be  the  forerunners 
of  Romanticism  in  France.  But  the  tradition 
of  classicism  was  strongly  intrenched,  and  even 
Victor  Hugo  at  first  adhered  to  this  standard. 
But  in  1826  in  the  <Odes  and  Ballads,'  and  in 
the  following  year  in  the  preface  to  the  play 
entitled  'Cromwell,'  he  declared  his  allegiance 
to  Romanticism,  and  at  once  became  the  leader 
in  a  new  cause  into  which  he  threw  himself  with 
all  the  fervor  of  his  enthusiastic  nature.  Besides 
Hugo,  the  principal  French  Romanticists  are 
Alf.  de  Musset,  Ch.  Nodier,  George  Sand,  Th. 
Gautier,  and  Balzac. 
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Romanus  I.,  ro-ma'niis,  Lecapenus,  Byzan- 
tine emperor :  d.  Island  of  Protea  948.  He  served 
in  the  imperial  navy,  and  was  in  command  of 
the  Byzantine  fleet  on  the  Danube  in  917,  when 
hearing  of  the  defeat  of  the  army  at  Achelous, 
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he  at  once  set  sail  for  Constantinople.  His  de- 
signs on  the  throne  were  furthered  by  his  popu- 
larity with  his  sailors  and  the  people,  and  after 
the  marriage  of  his  daughter,  Helena,  to  Con- 
stantine  VH.,  he  rose  steadily  in  power,  and  in 
919  was  crowned  colleague  with  his  son-in-law. 
He  exercised  so  much  influence  over  the  latter 
as  to  make  him  the  real  ruler  until  944,  when 
Constantine,  aided  by  the  sons  of  Romanus, 
caused  him  to  be  carried  off  to  the  island  of 
Protca,  where  he  was  forced  to  become  a  monk, 
while  Constantine  was  proclaimed  sole  emperor. 

Rombl6n,  rom-blon',  Philippines,  (i)  A 
province  consisting  of  a  group  of  islands  in  the 
Visayan  Sea,  lying  east  of  Mindoro  and  south 
of  Luzon ;  they  are  near  the  centre  of  the  archi- 
pelago, and  the  most  northern  islands  of  the 
Visayan  group;  area,  515  square  miles.  The 
norihem  islands  of  the  group  form  with  the  is- 
lands of  Mindoro  and  Marindique  clear,  deep 
channels,  much  frequented  by  Philippine  boats; 
the  islands  are  also  indented  with  well-sheltered 
inlets  and  bays.  The  majority  of  the  inhabitants 
of  the  province  are  Visayans;  some  Negritos 
are  found  on  the  island  of  Tablas,  and  Man- 
guianes  in  Tablas  and  Romblon.  Civil  govern- 
ment was  established  in  1901.  Pop.  55,339.  The 
islands  constituting  the  province  are  as  follows: 
(a)  Banton,  the  most  northerly  island  of  the 
group ;  the  surface  is  rugged  except  in  the  south- 
east ;  the  soil  is  sterile,  and  few  crops  are  raised ; 
the  chief  industry  is  the  mining  of  gypsum,  an 
excellent  quality  of  which  is  found;  area,  11 
square  miles;  (6)  Carabao,  the  most  southern 
island  of  the  province ;  its  chief  physical  charac- 
teristic is  a  central  cone-shaped  summit,  from 
which  the  land  slopes  regularly  to  the  sea;  it 
is  heavily  wooded,  but  not  inhabited;  area,  19 
square  miles;  (c)  Dos  Hermanas,  two  islets  of 
rock,  separated  by  a  channel  two  miles  in  width ; 
area,  one  square  mile;  (d)  Maestre  de  Campo, 
the  most  western  island  of  the  province;  it  is 
circular  in  shape,  and  mountainous  with  steep 
shores ;  it  contains  one  small  village  on  the  east 
shore;  area,  three  square  miles;  (,e)  Romblon, 
the  third  island  in  size,  giving  its  name  to  the 
group  on  account  of  central  location  and  mineral 
wealth ;  (f)  Sibuyan,  the  second  largest  and 
most  eastern  island  of  the  group  (see  SibuvAn), 
and  (g)  Tablas,  the  largest  island  (see  Tablas). 

(2)  An  island  of  the  province  of  Romblon, 
lying  midway  between  Sibuyan  and  Tablas,  on 
the  route  of  steamers  passing  through  San  Ber- 
nardino Strait  and  Verde  Passage;  area  50 
square  miles.  A  central  mountain  range  tra- 
verses the  island  from  north  to  south,  with  spurs 
extending  toward  east  and  west.  The  chief  oc- 
cupation of  the  people  is  cattle  raising;  valuable 
deposits  of  quartz,  marble,  and  slate  are  found 
and  quarried ;  the  marble  is  exported  in  large 

?uantities.    This  island  is  the  seat  of  government 
or  the  province. 

_  (3)  Pueblo,  capital  of  the  province  of  Rom- 
blon, situated  on  the  northwestern  coast  of  the 
island  of  Romblon,  the  largest  town  of  the  prov- 
ince. It  has  an  excellent  harbor,  one  of  the  best 
of  the  Visayap  group;  and  is  the  commercial 
centre  of  the  island.  It  has  some  old  fortifica- 
tions originally  built  to  defend  it  from  pirates. 
Pop.  6,764. 

Rome,  Ga.,  oity  and  county-seat  of  Floyd 
County,  picturesquely  situa'ed  at  the  junction  of 


the  Oostanaula  and  Etowah  rivers,  which  at 
this  point  form  the  Coosa  River.  It  is  situated 
72  miles  northwest  of  Atlanta,  195  miles  north- 
east of  Selma,  Ala.,  and  73  miles  southwest  of 
Chattanooga.  Rome  is  on  the  Chattanooga, 
Rome  &  Columbus  branch  of  the  Central  Rail- 
road of  Georgia,  the  Alabama  division  of  the 
Southern  Railway,  the  Georgia  division  of  the 
Southern  Railway,  the  Rome  &  Decatur  division 
of  the  Southern  Railway  and  the  Rome  Railroad 
division  of  the  N.  C.  &  St.  L.  Railroad.  Both 
the  Coosa  and  Oostanaula  rivers  are  navigable. 

Public  Buildings. —  Rome  has  many  modern 
business  blocks,  handsome  churches,  and  public 
buildings.  Shorter  University  for  Women  is 
here  located.  It  also  has  a  United  States  post- 
office  and  court-house,  besides  opera  house,  fine 
school  buildings,  and  national  and  state  banks. 

Industries. —  There  is  a  large  and  increasing 
trade  here  in  cotton  manufacturing  and  general 
merchandise.  In  the  city  and  contiguous 
thereto  are  numerous  cotton  mills,  planing  mills, 
furniture  factories,  iron  foundries,  plow  works, 
ice  mill,  cottonseed-oil  mill,  sash  and  door  fac- 
tories, and  other  smaller  industries.  The  as- 
sessed property  valuation  of  Rome  is  over 
$6,000,000. 

Government. —  Rome  was  incorporated  as  a 
city  in  1847,  and  is  governed  by  a  mayor  and 
city  council.  It  has  an  electric  light  plant  and 
waterworks,  and  12}^  miles  of  street  railway 
system. 

Population. —  The  population  in  1870  was 
2,748;  (1880)  3,877;  (1890)  6,957;  (1900)  7^91; 
(1910)  12.099.  Including  its  suburbs,  it  had  in 
1910  at  least  20,000  population. 

Rome  (Ga.),  Engagement  at,  and  Capture 
of.  When  Gen.  Sherman  was  closing  in  on 
the  Confederate  army  at  Rcsaca  he  ordered 
Gen.  Garrard  to  move  with  his  cavalry  division 
from  Villanow  toward  Rome,  to  cross  the 
Oostanaula  and  operate  on  Gen.  Johnston's, 
flank.  On  16  May  1864,  after  the  fall  of 
Resaca,  Gen.  J.  C.  Davis'  infantry  division 
was  ordered  down  the  west  bank  of  the  Oosta- 
naula to  support  Garrard,  and  Garrard  was 
further  ordered  to  leave  his  artillery  at  Farmer's 
bridge,  eight  miles  above  Rome,  in  charge  of 
Davis,  who  was  to  rejoin  his  corps  at  Kingston, 
while  Garrard  made  a  rapid  movement  on 
Johnston's  flank.  Davis  made  a  march  of  15 
miles  on  the  i6th,  and  bivouacked  a  few  miles 
from  Farmer's  bridge.  Meanwhile  (jarrard 
had,  on  the  15th,  driven  the  Confederate  cav- 
alry from  Farmer's  bridge,  and  pursued  to 
within  sight  of  Rome,  but  the  force  developed 
proving  too  large  to  engage,  he  returned  to 
Farmer's  bridge,  on  his  way  to  Lay's  Ferry, 
where  he  met  Davis  on  the  evening  of  the  i6th. 
Davis  determined  to  continue  on  to  Rome, 
which,  when  he  arrived  there  on  the  17th,  was 
held  by  two  Confederate  brigades.  At  5  p.m. 
the  Confederates  advanced  and  drove  in  hia 
skirmishers.  Davis  now  brought  up  his  en- 
tire division,  deployed  two  brigades-  and  held 
one  in  reserve.  A  severe  contest  ensued,  which 
continued  until  dark,  when  the  Confederates 
withdrew  to  their  works  and  Davis  threw  up 
intrenchments.  On  the  morning  of  the  i8th 
he  ordered  an  advance,  and  found  the  works  in 
his  front  abandoned.  He  occupied  Rome,  cap- 
turing ten  guns,  valuable  iron  works  and  ma- 
chine-shops, and  a  large  amount  of  public  stores. 


Digitized  by 


Google 


ROME 


His  loss  was  about  150  killed,  wounded,  and 
missing;  the  Confederate  loss,  about  100  killed 
and  wounded. 

Consult:  <Official  Records,>  Vol.  XXXVIII. ; 
Van  Home,  'History  of  the  Army  of  the  Cum- 
berland,' Vol.  I.  E.  A.  Carman. 

Rome,  Italy,  the  capital  of  the  kingdom,  as 
formerly  of  the  Roman  republic  and  empire,  the 
Papal  See,  and  long  the  religious  centre  of  Wes- 
tern Christendom,  is  one  of  the  most  ancient 
and  interesting  cities  of  the  world.  It  is  tra- 
versed from  north  to  south  by  the  Tiber.  Mod- 
ern Rome  embraces  the  ground,  occupied  by 
ancient  Rome,  on  the  left  bank,  besides  an  ex- 
tended portion  on  the  right,  added  during  the 
rule  of  the  Popes.  A  large  part  of  the  modem 
city  stands  on  the  flat  plain  known  as  the 
Campus  Martius.  The  ancient  city  was  enclosed 
by  a  wall,  which  at  first  embraced  only  the 
Palatine  Hill,  was  built  by  Romulus,  and  had 
three  gates.  The  second  wall,  attributed  to 
Servius  TuUius,  enclosed  all  the  hills,  which 
gave  to  Rome  the  name  of  the  City  of  the  Seven 
Hills.  This  wall  was  built  of  huge  blocks  of 
stone  without  mortar.  The  third  wall,  the 
Aurelian  (3d  century),  was  built  by  the  em- 
peror whose  name  it  bears,  and  had  a  circuit 
of  about  II  miles.  It  had  towers  and  bastions 
and  14  gates.  It  was  not  until  the  _  17th  century 
that  Rome  attained  its  present  limits  by  a  wall 
built  under  the  pontificates  of  Urban  VIII.  and 
Innocent  X.  The  walls  are  of  brick  and  stone, 
and  about  55  feet  high,  with  12  gates  and  sev- 
eral railway  passages.  The  improvements  of 
the  modern  city  are  suggestive  of  the  new 
thought  and  practical  endeavor  of  the  age,  yet 
the  charm  of  beauty  and  dignity  still  lingers 
around  the  ruins  and  monuments  of  the  ancient 
city.  Extensive  excavations  have  revealed  in- 
teresting antiquities;  those  of  the  Forum  Ro- 
manum  and  the  Via  Sacra;  the  remains  of  the 
temple  of  Saturn  and  of  Castor  and  Pollux,  the 
temples  of  Vespasian,  of  Antoninus  and  Faus- 
tina, the  temple  ot  Vesta,  etc.  Numerous  vil- 
las and  palaces  and  countless  works  of  art  have 
also  been  discovered.  The  Roman  Forum  lies 
between  the  Capitoline  and  Palatine  Hills,  and 
extends  from  the  arch  of  Septimius  Severus 
to  the  temple  of  the  Dioscuri.  It  was  sur- 
rounded by  magnificent  palaces,  temples  and 
basilicas.  The  Forum  was  originally  a  place 
where  markets  and  courts  of  justice  were  held. 
It  was  open  on  one  side  and  on  the  other  was 
divided  into  corridors  or  halls  containing  the 
Exchange.  This  part  was  subsequently  occu- 
pied by  basilicas  and  temples.  In  472  the  Forum 
began  to  be  the  place  of  assembly  of  the  Comitia 
Tributa.  In  the  time  of  the  Republic,  public 
banquets  and  gladiatorial  combats  were  held  in 
the  great  Forum,  which  also  contained  various 
monuments,  chief  of  which  was  the  Columna 
Rostrata,  erected  in  memory  of  the  victory  over 
the  Carthaginians.  The  rostra,  from  which  pub- 
lic orations  were  delivered,  formed  the  boun- 
dary between  the  Forum  in  its  limited  senBe 
and  the  Comitium.  The  Forum  was  under  the 
Republic  the  centre  of  Roman  political  life.  The 
Via  Sacra  was  the  main  central  street,  skirting 
the  Forum  on  one  side,  and  passing  by  the  Pala- 
tine to  the  arches  of  Titus  and  Constantine  on 
to  the  Appian  Way,  the  streets  of  tombs.  The 
principal  streets  and  squares  of  modern  Rome 


are  the  Piazza  del  Popolo  on  the  north  side 
near  the  Porto  del  Popolo,  containing  a  fine 
Egyptian  obelisk,  from  which  diverge  three  of 
the  great  thoroughfares,  the  Corso,  leading  di- 
rectly for  one  mile  to  the  Piazza  di  Venezia, 
near  the  Capitol;  the  Via  di  Ripetta,  which 
winds  its  course  into  a  maze  of  ancient  streets, 
and  Via  del  Babuino,  leading  to  the  Piazza  di 
Spagna,  then  further  to  the  Quirinal,  and  pass- 
ing through  a  ttmnel,  opens  on  the  Esquiline; 
the  aristocratic  quarter  lies  between  the  Corso 
(lined  with  elegant  modem  palaces)  and  the 
Esquiline.  Above  the  Piazza  di  Spagna,  and 
approached  by  a  noble  flight  of  steps,  is  the 
Piazza  de  Trinita  in  front  of  the  church  of  the 
same  name,  built  by  Charles  VIII.  in  1494.  This 
eminence  »s  the  Pincio,  the  'hill  of  gardens,* 
one  of  the  historical  seven  hills,  now  a  favor- 
ite promenade  and  once  the  site  of  the  celebrated 
Gardens  of  Lucullus.  The  view  thence  of  Rome 
is  fine.  The  shaded  walks  are  adorned  by  busts 
of  celebrities.  At  the  foot  of  the  wall  lies  the 
Villa  Borghese,  containing  objects  of  great 
interest,  with  its  beautiful  park,  adjoining 
which  is  the  Villa  Medici,  whose  museum  con- 
tains some  rare  antiquities.  Other  squares  are: 
Piazza  Barberini  adjacent  to  the  Palace;  Piazza 
Colonna  in  the  centre  of  the  city,  with  a  column 
of  Marcus  Aurelius,  and  nearby  the  Piazza  di 
Monti  Citoria,  on  which  stands  the  C3iamber 
of  Deputies  and  other  government  offices;  the 
Piazza  San  Pietro  with  its  artistic  colonnade,  in 
front  of  Saint  Peter's,  and  the  Vatican;  Piazza 
di  Navona  with  a  fountain  and  two  churches. 
From  Via  Ripetta,  two  minor  streets  radiate, 
one  to  the  Via  Nazionale,  the  great  business 
thoroughfare  of  the  modern  city  and  bordered 
by  imposing  and  elegant  buildings.  From  the 
Piazza  del  Independenza  the  Corso  Vittorio 
Emanuele  extends  to  the  Piazza  delle  Terme 
and  the  ruins  of  Diocletian.  All  the  railway 
lines  converge  at  the  Piazza  dei  TerminL  The 
Via  Cavour  runs  parallel  to  the  Via  Nazionale 
from  the  Station  to  the  Capitol.  The  Piazza 
del  Campidoglio  in  front  of  the  Capitol  con- 
tains the  perfect  equestrian  statue  of  Marcus 
Aurelius,  so  celebrated  as  having  Michelan- 
gelo's special  regard.  Other  squares  are  the 
Piazza  di  S.  Agnes,  a  martyred  saint;  Pi- 
azza di  Navonna,  containing  the  famous  statue, 
a  noble  Greek  work,  of  Pasquino  (hence 
the  term  "Pasquinades")  where  for  a  long  time 
satires  of  the  day,  directed  against  the  Pope 
or  nobility  and  prevalent  follies,  were  posted; 
the  Piazza  di  Montanari,  where  from  time  im- 
memorial peasants  contracted  with  land-owners 
for  the  season's  farm- work.  The  Via  Venti 
Settembre  contains  the  immense  palace  of  the 
Treasury,  the  war  office,  the  Scotch  church  suid 
school,  many  fine  new  edifices,  and  the  British 
embassy,  with  its  grand,  old  garden,  the  last 
remnant  of  the  gardens  of  Papal  Rome.  In  the 
new  quarter,  embracing  the  Esquiline,  Vuni- 
nale  and  a  portion  of  the  Pincian  Hill,  besides 
the  Independenza,  are  the  Piazzas  di  Dante,  Vit- 
torio Emanuele,  Esquilino,  Guglielmo  Pepe,  etc 
Of  the  historical  hills,  the  Capitoline,  crowned 
with  historical  sites  and  fragments,  claims  oor 
first  attention.  Upon  it  stands  the  modem  Capitd, 
over  the  ancient  Tabularium,  which  contained 
the  tables  of  the  laws,  and  is  believed  to  h*je 
tommunicated  with  the  ^rartum  in  the  tenye 
of  Saturn.    «The  beautiful  Tatp<:ia,»  says  Mie- 
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buhr,  ''still  sits  sparkling  with  gold  and  jewels, 
enchanted  and  motionless,  in  a  cave  in  the  cen- 
tre of  the  hill."  Thus  the  ancient  Mons  Tarpeia 
remains  the  treasure  of  art,  the  wonder  of  his- 
tory. On  the  Capitoline,  Numa  founded  a  tem- 
ple of  Fides  Publica  and  another  to  the  god 
Terminus.  _  Under  Tarquinius  Superbus,  535 
B.C,  was  built  the  Temple  of  Jupiter  Capitolinus, 
with  money  taken  from  the  Volscians  in  war. 
This  sumptuous  fane  had  peculiar  claims  on  the 
veneration  of  the  Roman  citizens  —  it  was  cit- 
adel and  shrine,  combined.  The  Sybilline  books 
were  preserved  there.  There  both  Titus  and 
Vespasian  celebrated  their  triumph  over  the  fall 
of  Jerusalem.  It  was  later  robbed  of  its  treas- 
ures during  invasions  of  the  Vandals.  Near  it 
stood  the  temple  of  Fides  and  the  twin  tem- 
ples of  Mars  and  Venus  Erycina.  The  temple 
of  Jupiter  Tonans  was  built  by  Augustus;  the 
temple  of  Honor  and  Virtue  by  Marius  in  103 
B.C,  with  spoils  taken  in  the  Cimbric  wars. 
There  were  still  other  notable  temples,  and  the 
Altar  of  Jupiter  Pistor,  commemorating  the 
stratagem  of  the  Romans,  who  threw  down 
loaves  into  the  camp  of  the  besieging  Gauls  to 
deceive  them  as  to  the  state  of  their  supplies. 
On  this  hill  Petrarch  received  his  laurel  crown, 
and  the  tribune  Rienzi  promulgated  new  laws. 
Michelangelo  designed  the  present  Museum 
and  Palace  of  the  Conservatories,  under  Pope 
Paul  III.  (1544-S0);  Pius  IV.,  Gregory  Xlfl. 
and  Sixtus  V.  added  the  sculptures,  etc.  At 
the  foot  of  the  Capitol  is  the  ancient  church  of 
Ara-Coeli,  the  building  at  the  back  of  the 
piazza  is  the  Palace  of  the  Senator,  built  by 
Boniface  IX.  (1389),  but  altered  by  Michel- 
angelo. The  ornamental  fountain  at  the  foot 
of  the  double  staircase  was  erected  by  Sixtus 
V.  The  tower  of  the  Capitol  contains  the  great 
bell  of  Viterbo,  taken  in  war;  the  view  from  this 
high  point  is  superb.  On  the  east  side  of  the 
piazza  is  the  Museo  Capitolino,  containing  one 
of  the  finest  collections  of  statuary  and  painting, 
and  the  famous  mosaic,  Pliny's  Doves,  found  in 
the  ruins  of  Hadrian's  Villa  near  Tivoli.  In 
*The  Reserved  Cabinet*  stands  the  exquisite 
Greek  statue  Venus  of  the  Capitol,  found  im- 
mured in  a  wall  upon  the  Quirinal.  In  the 
Hall  of  the  Emperors  is  the  imposing  seated 
statue  of  Agrippina  (grand-daughter  of  Augus- 
tus) ;  and  83  busts  of  Roman  emperors,  em- 
presses and  their  families,  a  character  study. 
Many  of  them  are  important  as  works  of  art. 
The  Hall  of  Illustrious  Men  is  interesting,  as  is 
also  the  Hall  of  the  Faun,  from  the  Faun  found 
at  Hadrian's  Villa.  The  statue  of  the  Faun  is 
highly  graceful  and  artistic.  The  three  gems 
of  the  collection  are  found  in  the  Hall  of  the 
Dying  Gladiator,  the  Dying  Gladiator,  the 
Antinous  of  the  Capitol,  and  the  Faun  of 
Praxiteles.  On  the  west  side  of  the  piazza  is  the 
Palace  of  the  Conservatories,  which  is  to  receive 
all  the  recently  discovered  antiquities.  It  con- 
tains busts  of  artists  by  Canova,  the  restoration 
of  a  column  of  Michelangelo,  many  fine  fres- 
coes and  reliefs  by  Bernini  and  other  masters; 
the  Apollo  Belvedere  and  the  famous  Bronze 
Wolf  of  the  Capitol,  of  unknown  antiquity. 
Near  the  wolf  is  the  well-known  and  beautiful 
figure  of  the  boy  extracting  a  thorn  from  his 
foot.  The  Picture  Gallery  of  the  Capitol  con- 
tains few  good  works:  a  beautiful  Saint  Sebas- 
tian by  Guido,  and  several  others  by  Guercino. 


At  the  head  of  the  Capitol  steps,  to  the  right 
of  the  terrace,  stands  the  Palazzo  Caflfarelli,  ilie 
residence  of  the  German  minister;  the  view 
commands  the  Forum  and  ruins  as  far  as  the 
Colosseum  and  to  the  Alban  Hills  beyond,  where 
every  stone  has  its  story,  from  the  Arch  of  Sep- 
timius  Severus  to  the  colossal  Amphitheatre,  em- 
bracing the  remains  of  temples,  arches,  and  royal 
palaces.  The  eight  Ionic  columns  standing  are 
a  part  of  the  temple  of  Saturn.  At  the  right 
side  of  the  Forum  the  remains  of  the  Basilica 
of  Julia,  begun  by  Julius  and  completed  by  Au- 
gustus Caesar,  and  just  beyond  are  the  three 
beautiful  columns  which  belonged  to  a  temple 
of  Castor  and  Pollux,  484  b.c.  Here  costly  sac- 
rifices were  offered  and  Roman  knights  richly 
decorated  and  crowned  with  olive,  passed  in 
military  procession.  The  entablature  supported 
by  these  columns  is  very  rich  and  considered 
one  of  the  finest  specimens  of  Corinthian  extant. 
On  the  right  the  Via  Fienili  branches  off,  lead- 
ing to  the  Circus  Maximus,  with  a  capacity  for 
25,000  people  (used  for  hunting  wild  beasts). 
The  Palatine  Hill,  quite  near,  was  the  pivot  of 
Rome's  history,  wnere  the  Pelasgic  fortress  was 
enclosed  by  Romulus,  and  where  Augustus  was 
born.  This  was  the  site  of  the  Palaces  of  the 
Caesars,  pompous  and  magnificent  beyond  de- 
scription. The  temple  of  Apollo,  of  white  mar- 
ble, was  the  resort  of  poets.  Close  under  the 
Palatine  is  the  temple  of  Vesta,  founded  by 
Numa.  Near  was  the  Regia,  whence  Casar 
went  forth  to  death.  Adjoining  the  Basilica 
Julia  is  the  Column  of  Phocas,  sung  by  Byron. 
On  one  side  of  the  Forum  stood  the  Tabernse 
Argentariae,  silversmiths'  shops,  and  in  front  of 
Saint  Adriano,  beyond  the  Taverna  Nuovse,  Vir- 
ginia was  stabbed  by  her  father.  The  front  of 
Saint  Adriano  is  a  fragment  of  the  Basilica  of 
/Emilius  Paulus.  This  Basilica  occupied  the  site 
of  the  famous  Curia  of  Tullus  Hostilius.  "The 
three  gigantic  arches  still  farther  are  all  that 
remains  of  the  Basilici  of  Constantine,  one  of 
whose  classical  Corinthian  pillars  was  incor- 
porated by  Paul  V.  in  Saint  Maria  ^Iaggiore. 
Mediaeval  remains  exist  in  a  group  of  interesting 
churches  in  the  vicinity.  Little  remains  of  the 
once  superb  temple  of  Venus  and  Rome,  except 
a  cella,  countless  fragments  of  columns,  and  a 
mass  of  Corinthian  cornice  facing  the  Colos- 
seum. This  was  the  last  pagan  temple  which 
remained  in  use  in  Rome.  Near  the  church  of 
Saint  Francesca  the  Via  Sacra  passes  under  the 
Arch  of  Titus,  the  most  beautiful  monument  of 
its  kind  remaining  in  Rome,  erected  by  the  sen- 
ate to  commemorate  the  taking  of  Jerusalem. 
The  gardens  of  Adonis,  where  Sebastian  en- 
dured martyrdom,  border  an  adjacent  lane. 

Between  the  Arch  of  Titus  and  the  Colosseum 
the  ancient  pavement  of  huge  blocks  of  lava  re- 
mains. At  the  foot  of  the  hill  is  the  fountain 
where  the  gladiators  used  to  wash.  On  the 
right  the  Via  Triumphalis  leads  to  Via  Appia, 
first  passing  under  the  Arch  of  Constantine. 
This  is  the  most  striking  of  the  Roman  arches. 
The  Colosseum  or  Flavian  Amphitheatre  was 
begun  in  72  a.d.  (12,000  captive  Jews  doing  the 
work),  and  consists  of  four  stories  supported 
respectively  by  Doric,  Ionic  and  Corinthian  col- 
umns. Its  circumference  is  1,641  feet,  length 
287,  width  182,  height  157  feet,  and  it  had  the 
capacity  to  hold  100,000  persons.  Its  construc- 
tion has  been  ascribed,  to  Gaudentius,  a  Chris- 


Digitized  by 


Google 


ROME 


tian  martyr;  it  was  used  for  gladiatorial 
combats,  and  those  engaging  were  slaves  or  pris- 
oners, or  Christians  who  were  compelled  to  fight 
wild  beasts.  Saint  Ignatius  was  the  first  martyr 
here,  devoured  by  a  lion.  Others  were  shot 
down  by  arrows,  or  exposed  to  every  humilia- 
tion and  torture.  A  cross  marks  the  spot  in  the 
arena  where  Christians  suffered.  The  upper 
arches  frame  a  series  of  views  of  the  Capito- 
line,  the  Coelian,  and  the  Campagna.  Other 
triumphal  arches  not  already  mentioned  are  that 
of  Severus  and  that  of  Drusus,  8  b.c.  The 
Column  of  Trajan,  very  ornate  in  spiral  bas- 
reliefs,  illustrating  the  exploits  of  the  emperor, 
by  several  thousand  carved  figures,  and  117  feet 
high,  is  still  standing.  The  Pantheon,  by 
Agrippa,  27  B.C.,  a  perfect  specimen  of  classical 
architecture,  is  a  temple  to  all  the  gods  (now 
church  of  Saint  Maria  Rotonda)  and  the  best 
preserved  of  all  the  ancient  temples.  It  is  cir- 
cular in  form  and  of  remarkable  construction, 
as  regards  it  dome,  by  which  it  is  lighted.  The 
Catacombs  are  subterranean  passages,  extending 
many  miles  by  winding  passages  underground, 
used  as  sepultures  and  meeting  places  by  the  early 
Christians;  niches  in  the  walls  of  tufa  were 
used  to  bury  their  dead.  The  passages  are 
narrow,  except  occasionally  when  they  open  into 
wider  spaces  used  for  chapels  of  worship,  and 
often  frescoed.  The  decoration  is  characteristic 
and  significant,  usually  representing  Christian 
hope  and  doctrine.  Pictures  are  frequently  sym- 
bolic. A  large  collection  of  sarcophagi,  pic- 
tures and  inscriptions  from  the  catacombs, 
are  preserved  in  the  Lateran  Museum.  _  The 
catacombs  extend  around  the  city  in  a 
wide  circle;  the  most  important  are  the 
Catacombs  of  Calixtus  on  the  Via  Appia; 
those  of  Domitilla  or  Saints  Nereus  and  Achil- 
leus ;  Saint  Prsetextatus,  Via  Appia ;  Saint  Pris- 
cilla,  beyond  the  Porta  Salara ;  Saint  Agnese,  Via 
Nomentana ;  Saint  Sebastiano,  beneath  the 
church  of  that  name;  Saint  Alessandro;  and  the 
Jewish  Catacombs  and  those  of  Mithras  of  the 
Via  Appia. 

Rome  is  par  excellence  the  Mecca  of  artists, 
and  both  museums  and  Christian  temples  are 
the  shrines  of  art.  Rome  is  filled  with  churches, 
of  which  Saint  Peter's  ranks  first.  It  was 
founded  by  Constantine  on  the  site  of  the  Circus 
of  Nero,  where  Saint  Peter  suffered  martyrdom, 
and  is  gorgeously  decorated  with  gold  mosaics 
and  marble.  Bramante,  Raphael,  and  Michel- 
angelo were  the  chief  architects.  Bernini  filled  it 
with  the  sculptures  of  his  contemporaries  and 
many  monuments  line  the  pillars  and  fill  niches. 
The  Pieta  is  one  of  the  notable  sculptures  of 
Saint  Peter's.  The  great  dome  is  a  marvel  of 
architectural  skill.  The  fa(;ade  is  357  feet  long 
and  144  feet  high,  and  over  the  central  entrance 
is  the  loggia,  where  the  Pope  is  crowned  and 
whence  he  gives  his  Easter  benediction.  Over 
the  main  entrance  of  the  vestibule  is  the  cele- 
brated Mosaic  of  the  Novicella  (1298),  by 
Giotto,  and  Cavallini.  The  magnificent  cen- 
tral door  of  bronze  is  a  remnant  of  the  old 
Basilica  (1431-9).  The  enormous  size  of  statues 
and  ornaments  in  Saint  Peter's  are  decep- 
tive as  relates  to  the  vast  proportions  of  its  in- 
terior, which  is  only  realized  by  observing  the 
moving,  living  figures  of  people.  Around  the 
shrine  under  the  dome,  86  go'd  lamps  bum  con- 
tinually.       Wonderful     .mosaic     pictures     are 


among  the  countless  gems  which  enrich  this 
noble  temple.  Its  interior  has  the  form  of  ;i 
Latin  cross  with  chapels  on  the  sides.  Many 
princes  of  the  church  lie  buried  in  the  crypt. 
The  Vatican,  the  present  residence  of  the  popes, 
is  a  vast  collection  of  palaces,  comprising  the 
old  and  new  palaces  of  the  popes,  the  Sistine 
Chapel,  the  Loggie  and  Stanze,  the  picture  gal- 
lery, museums  and  library.  Raphael's  wall  fres- 
coes rank  above  all  his  other  work,  and  in  the 
•School  of  Athens'  and  <Disputa,>  the  'Trans- 
figuration,* 'Driving  Heliodorus  from  the  Tem- 
ple,' and  other  frescoes  of  the  Stanze  and  Log- 
gie, he  evinces  astonishing  theological  wisdom 
and  philosophical  erudition.  Each  stanza  attests 
to  his  deep  reflection  and  rich  imagination ;  detail 
and  general  effect  are  equally  studied,  result- 
ing in  a  perfect  harmonious  whole.  In  the  Sis- 
tine  Chapel,  the  "Last  Judgment'  is  Michelan- 
gelo's chef  d'oEuvre. 

The  Vatican  Library  contains  220,000  vol- 
umes and  over  26,000  MSS.  San  Giovanni  in  La- 
terano,  on  a  lonely  site  near  the  south  wall,  was 
built  by  Constantine,  but  has  since  been  rebuilt, 
altered  and  extended  by  Giotto  and  others  under 
various  popes,  and  the  high  church  councils  are 
held  there.  Other  churches  are  Santa  Maria 
Maggiore,  in  whose  construction  antique 
bronzes,  gold  and  marble  from  pagan  temples 
were  largely  used,  also  beautiful  mosaics  of  the 
6th  centurj.  SantaT  Croce,  erected  by  Saint  He- 
lena, the  nave  of  which  was  borne  by  eight  an- 
tique columns;  Saint  Clemente,  the  most  per- 
fect specimen  of  old  basilica,  contains  frescoes 
by  Masaccio;  II  Gesu,  the  principal  church  of 
the  Jesuits,  with  the  facade  and  cupola  by  Gia- 
como  della  Porta,  and  whose  interior  is  rich  in 
marbles ;  Santa  Maria  degli  Angeli,  originally  a 
part  of  Diocletian's  Baths,  transformed  into  a 
church  by  Michelangelo,  an  imposing  church, 
contains  an  altar-piece  by  Muziano,  and  a  fine 
fresco  by  Domenichino,  and  the  tomb  of  Sal- 
vator  Rosa;  Santa  Maria  in  Ara  Coeli,  remark- 
able for  its  architecture  and  very  old ;  Santa 
Maria  in  Cosmedin  at  the  north  base  of  the 
Aventine,  remarkable  for  its  Alexandrine  pave- 
ment and  its  lofty  and  beautiful  campanile  of 
the  8th  century;  Santa  Maria  sopra  Minerva, 
notable  as  the  only  Gothic  church  in  Rome; 
Santa  Maria  in  Dominica  or  della  Navicella  on 
the  Coelian,  with  18  fine  columns  of  granite  and 
two  of  porphyry,  and  whose  frieze  of  the  nave 
was  painted  in  Camiean  by  Giulio  Romano  and 
Perino  del  Vago;  Santa  Maria  della  Pace,  in- 
teresting for  its  paintings,  particularly  the  four 
sybils,  considered  among  the  most  perfect  works 
of  Raphael ;  Santa  Maria  del  Popolo,  notable 
for  its  sculptures  and  paintings  ('Jonah'  by  Ra- 
phael, ceiling  frescoes  by  Pinturicchio,  and  mo- 
saics from  Raphael's  cartoons  by  Aloisio  della 
Pace)  ;  Santa  Maria  in  Trastevere,  an  antique 
church,  first  mentioned  in  449;  and  San  Paolo 
fuore  le  Mura  (on  the  spot  where  Saint  Paul 
suffered  martyrdom).  In  San  Pietro  in  Vin- 
coli  is  the  celebrated  'Moses'  of  Michelangelo, 
by  some  critics  regarded  his  best  work  of  sculp- 
ture. The  great  baths  or  thermae  were  pe- 
culiar features  of  the  city  and  were  used  not 
only  for  bathing  purposes,  but  for  games  and 
athletic  sports,  and  contained  assemb^  rooms, 
libraries,  promenades,  etc.  _  The  thermae  of 
Caracalla,  Titus,  and  Diocletian  were  the  most 
magnificent  and  largest.    The  great  cloacsf  (or 
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2.  Interior  of  Basilica  of  St.  Peter's. 
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Sewers)  belonged  to  the  Severan  epoch.  The 
Cloaca  Maxima  was  the  principal  sewer.  The 
aqueducts,  built  on  rows  of  arches,  thread  the 
campagna  for  a  distance  of  60  miles,  passing  at 
times  through  hills  and  represent  marvellous  en- 
gineering skill.  The  Aqua  Paola,  Aqua  Tra- 
jana  and  Aqua  Marzia  still  remain,  and  con- 
tribute to  the  water  supply  of  the  cily.  Among 
the  finest  sepulchral  monuments,  the  chief  were 
the  Mausoleum  of  Augustus  in  Campus  Mar- 
tius;  that  of  Hadrian  on  the  west  bank  of  the 
Tiber,  now  the  fortress  of  modern  Rome,  and 
known  as  the  Castle  of  San'  Angelo.  The  city 
was  also  rich  in  private  palaces  and  buildings. 
The  Naumachise  were  artificial  lakes  constructed 
for  fighting  naval  battles.  There  are  ten 
bridges  across  the  Tiber,  besides  the  railway 
bridge.  The  highest  is  the  Ponte  Margherita, 
opposite  the  Piazza  del  Popolo;  the  Ponte  di 
Ripetta,  in  the  place  where  the  old  ferry  was, 
to  *the  farm  of  Cincinnatus."  (This  bridge 
leads  to  the  new  quarter.)  The  Ponte  Umberto, 
leading  to  the  newly  erected  Palace  of  Justice  or 
law-courts  on  the  right  bank;  the  Ponte  Sant' 
Angelo,  ancient  Pons  ./Elius,  leading  to  the 
castle.  Below  it  is  a  new  trestle-bridge ;  and  still 
below  this  is  the  iron  suspension  bridge ;  farther, 
the  Ponte  Gianicolo,  Ponte  San  Sisto;  Ponte 
Garibaldi ;  then  the  two  bridges  which  cross  the 
island  in  the  Tiber.  The  Villa  gardens  are  fast 
being  replaced  by  tenement  houses  and  new 
suburbs  are  springing  up.  The  University  of 
Rome  or  Gollegio  della  Sapienza  is  an  ancient 
institution }  canon  law  and  civil  law,  medicine 
and  philosophy  and  philology  are  included  in  its 
curriculum.  It  possesses  extensive  laboratories, 
botanical  gardens  and  an  astronomical  observa- 
tory. It  is  attended  by  nearly  1,000  students. 
Tlie  CoUegio  de  Propaganda  Fide  is  situated  in 
the  Piazza  di  Spagna ;  the  CoUegio  Romano,  ad- 
jacent to  Saint  Ignazio,  is  a  lyceum,  and  now 
contains  the  Archaeological  Museum  and  the  re- 
cently established  library,  Biblioteca  Vittorio 
Emanuele,  combining  the  old  Jesuit  library  with 
the  libraries  of  suppressed  monasteries,  amount- 
ing to  about  500,000  volumes.  The  Accademia  de' 
San  Luca,  for  the  promotion  of  the  fine  arts, 
is  composed  of  painters,  sculptors  and  archi- 
Mcts,  and  was  founded  in  1595.  Connected  with 
it  are  a  picture  gallery  and  schools  of  fine  arts. 
There  are  numerous  other  institutions  con- 
nected with  art,  music,  science  or  learning,  one 
of  which  the  Accademia  de'  Lincei,  founded  in 
1603  by  Galileo  and  his  contemporaries,  is 
the  earliest  scientific  society  of  Italy.  Besides 
the  libraries  already  mentioned,  the  .chief  are  the 
Biblioteca  Casanatense,  the  Biblioteca  Angelica, 
and  the  Biblioteca  Barberini.  The  American  Col- 
lege was  founded  about  half  a  century  ago,  is  a 
school  for  priests  and  is  composed  of  students 
who  desire  a  post-graduate  course  in  divinity, 
philosophy,  rhetoric,  metaphysics,  etc.  The 
students  enjoy  special  privileges  in  the  Vatican 
Library  and  museums  and  at  all  great  church 
functions.  There  is  also  an  American  school  of 
classical  studies,  under  the  auspices  of  the  In- 
stitute of  Archaeology,  whose  work  consists  of 
archaeological  research  and  study,  and  whose  in- 
vestigations often  lead  the  students  as  far  as 
Greece  or  Egypt,  accompanied  _  by  the  faculty. 
The  Irish  College  is  the  oldest  in  Rome,  almost 
hidden  by  the  famous  Palazzo  Aldobrandini, 
once  the  residence  of  Cardinal  Mazarin.    Other 


famo.us  palaces  are  the  Palazzo  Barberini  on  the 
Quirinal,  built  by  Urban  VIII.,  almost  wholly 
from  materials  taken  from  ancient  buildings.  In 
its  small  but  excellent  collection  is  the  ^Beatrice 
Cenci'  by  Guido  Reni  —  also  valuable  MSS.  and 
some  literary  curiosities;  the  Palazzo  Colonna 
near  the  centre  of  the  city;  the  Palazzo  Corsini 
in  the  Trastevere,  once  the  residence  of  Queen 
Christina  of  Sweden,  and  containing  precious 
MSS. ;  the  Palazzo  Farnese,  near  the  Tiber, 
was  inherited  by  the  kings  of  Naples,  but  now 
belongs  to  the  French  government,  and  is  occu- 
pied by  the  ambassador.  The  Spada  Palace  is 
one  of  the  finest  examples  of  the  late  Renais- 
sance ;  the  Palace  Rospigliosi,  near  the  Palace  of 
the  Quirinal,  contains  valuable  art  treasures. 
On  the  ceiling  of  a  casino  in  its  gardens  is  the 
beautiful  fresco  of  the  'Aurora*  of  Guido  —  this 
is  now  the  residence  of  the  French  ambassador 
to  the  Pope;  the  Palazzo  di  Venezia  is  adja- 
cent to  the  principal  Jesuit  church.  The  govern- 
ment buildings  occupying  former  church  prop- 
erty are  the  Post-office  in  the  ancient  conven* 
of  Saint  Silvestro,  the  Ministry  of  Public  Instruc- 
tion in  the  convent  of  the  Minerva.  The  porti- 
coes or  colonnades  were  public  places  of  recrea- 
tion or  for  the  transaction  of  business.  _  Among 
the  basilicas,  one  of  the  most  beautiful  was 
the  ^milian  on  the  north  side  of  the  Forum 
Romanum,  179  b.c.  ;  the  Basilica  Julia,  re- 
cently excavated  on  the  south  side  of  the  Forum, 
begun  by  Caesar,  and  the  Basilica  Porcia,  the 
oldest,  built  by  Cato,  the  censor.  Recent  exca- 
vations have  thrown  considerable  light  on  the 
subterranean  galleries,  connected  with  the  games 
held  in  the  time  of  Csesar  in  the  Forum.  It  is 
clear  that  12  elevators  were  used  to  deposit 
quickly  the  various  parties  of  combatants. 
Equestrian  statues  were  later  placed  above  them. 
The  square  basement  of  Janus  Medius,  wells 
containing  fragpnents  of  pottery,  graves  contain- 
ing chalices,  have  also  been  discovered.  Under 
the  substructure  narrow  prison  cells  have  come 
to  light.  At  the  foot  of  the  Palatine  were  re- 
vealed the  remains  of  an  imperial  palace,  later 
transformed  into  a  Christian  sepulchre;  also 
some  prehistoric  tombs.  The  ancient  graffiti  — 
that  is  the  rough  sketch  or  misspelled  word 
scratched  upon  walls  or  columns  by  early  Chris- 
tians and  thoughtless  idlers,  have  solved  many 
topographical  problems  of  the  ancient  monu- 
ments of  the  "Eternal  City."  Among  the  Col- 
umns, the  oldest  was  the  Columna  Mcenia,  in 
honor  of  Moenius  who  took'the  town  in  338  b.c.  ; 
the  Columna  Rostratra,  commemorating  the  vic- 
tory over  the  Carthaginians  260  b.c.  "The  most 
beautiful  was  that  of  Trajan  in  the  Trajan 
Forum  (described  elsewhere),  and  a  similar  one 
in  the  Via  del  Corso  near  Palazzo  Chigi.  The 
most  celebrated  theatres  are  those  of  Pompey, 
Cornelius  Balbus  and  Marcellus.  The  theatre  of 
Pompey  was  adorned  by  the  most  beautiful 
Greek  statues.  It  held  40,000  persons.  The 
Colosseum  as  already  described  was  the  most 
magnificent  amphitheatre.  Hospitals  of  every 
description,  some  of  which  are  richly  endowed, 
are  numerous.  Church  festivals  are  a  special 
feature  of  Roman  life,  but  the  pomp  and  show 
of  former  times  has  somewhat  diminished.  Ex- 
ternal trade  is  unimportant.  The  chief  man- 
ufactures are  woolen  and  silk  goods,  artificial 
flowers,  pottery,  jewelry,  mosaics,  casts,  and 
objects  of  art    Trade  is  chiefly  in  these  articles. 
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and  in  olive  oil,  pictures,  and  antiquities.    Pop. 
(1901)  462,783. 

History. —  Legend,  accepted  as  authentic  in 
later  Roman  times,  made  Romulus  (q.v.)  the 
founder  of  the  city  of  Rome,  and  the  Palatine, 
one  of  the  seven  hills  that  rise  on  the  left  bank  of 
the  Tiber,  the  site  of  the  first  settlement.  The 
entire  period  from  the  date  of  the  foundation 
of  the  city,  753  B.C.,  to  the  establishment  of  the 
republic,  509  B.C.,  is  in  its  detailed  history  un- 
known to  us,  and  from  the  mass  of  myth  and 
legend  it  is  possible  to  derive  the  very  broadest 
conceptions  only  of  the  beginnings  of  the  Ro- 
man state.  This  is  due  to  the  fact  that  the 
authentic  records  of  Rome  date  only  from  390 
B.C,  the  year  of  the  destruction  of  the  city  by 
the  Gauls.  Tradition,  then,  speaks  of  seven 
kings  who,  including  Romulus,  ruled  over  the 
city  for  243  years  and  assigns  to  each  definite 
services  rendered  to  the  state.  Romulus  was 
the  founder  and  conqueror;  his  successor  Numa 
Pompilius,  was  a  religious  teacher;  Servius 
TuUius,  a  political  reformer  and  law-giver,  etc. 
The  last  three  kings,  Tarquinius  Priscus, 
Servius  TuUius  and  Lucius  Tarquinius  Superbus, 
were  of  Etruscan  origin,  whereas  the  earlier 
rulers  had  come  from  Latin  stock.  With  the 
overthrow  of  Tarquinius  Superbus  in  510  the 
Roman  kingship  comes  to  an  end.  A  critical 
study  of  this  legendary  period  makes  all  these 
names  and  the  events  connected  with  them 
doubtful,  but  preserves  the  general  outline  of 
development.  Rome,  in  the  modern  view,  is 
regarded  as  having  had  its  origin  in  the  union 
of  three  tribes,  the  so-called  Ramnes,  Titles 
and  Luceres,  of  whom  the  first  were  of  Latin 
blood,  the  second  of  Sabine  stock  and  the  third 
of  doubtful  affinity.  The  situation  of  Rome  on 
the  hills  near  the  mouth  of  the  Tiber  was  favor- 
able for  its  development,  and  in  the  course  of 
time  the  city  extended  its  authority  over  the 
neighboring  country  until  with  the  destruction 
of  Alba  Longa,  the  ancient  religious  centre  of 
the  Latin  peoples,  it  came  to  assume  a  pre- 
dominant position  in  Latium.  The  Etruscan 
character  ascribed  to  the  last  three  kings  points 
to  an  Etruscan  conquest,  and  indeed  throughout 
the  early  period  of  Rome  the  influence  of  the 
Etruscans  to  the  north  is  marked,  especially  in 
religious  customs  and  in  architecture.  From 
the  very  earliest  period  the  inhabitants  of  Rome 
appear  to  have  been  divided  into  two  classes, 
the  patricians  and  the  plebeians  or  plebs,  with 
whom  probably  may  be  ranked  the  class  of 
clients.  It  was  the  patricians  alone  that  con- 
stituted the  state;  the  plehs  had  no  political 
rights  whatsoever.  In  fact  early  Rome  should 
be  regarded  as  consisting  of  two  isolated  com- 
munities, one  comprising  the  original  settlers 
or,  possibly,  the  conquerors  of  the  city,  the  other 
the  conquered  population  and  later  immigrants, 
such  as  those  attracted  to  Rome  by  the  excellent 
opportunities  for  trade  it  offered.  Not  only 
was  the  political  power  in  the  hands  of  the 
patricians,  but  even  the  early  Roman  religion 
was  largely  in  the  nature  of  a  narrow  national 
creed  to  which  the  plebs  could  not  be  admitted. 
Intermarriage  between  members  of  the  populus 
and  plebeians  was  forbidden.  The  patricians 
alone  had  the  right  to  bear  arms.  Within  the 
populus  or  state,  the  headship  was  vested  in  the 
rex  or  king,  who  combined  in  himself  the  func- 
tions of  war  leader,  judge  and  priest,  and  was 


assisted  by  a  council  of  elders  or  senate.  The 
Roman  "people**  was  divided  into  wards,  class 
or  gens,  and  households.  When  assembled  ioi 
the  exercise  of  its  sovereign  powers  it  was 
known  as  the  comitia  curiata.  A  change  in  the 
relations  between  patricians  and  plebs  was 
effected  by  a  reform  which  legend  ascribes  to 
Servius  TuUius.  By  this  innovation  the  right 
of  bearing  arms  was  conferred  on  the  plebs,  and 
the  entire  free-holding  Roman  community  v/as 
divided  into  five  classes,  on  the  basis  of  wealth. 
These  classes  were  subdivided  into  centuries 
or  "hundreds,*  and  the  entire  military  assembly 
of  the  inhabitants  bore  the  name  of  comitia  cen- 
turiata,  which,  instituted  undoubtedly  for  pur- 
poses of  national  defense,  soon  came  to  exercise 
important  political  powers. 

The  expulsion  of  Tarquin  was  followed  by 
long  wars  with  the  Etruscans  and  the  Latin 
tribes,  in  the  course  of  which  Rome  for  a  time 
had  to  contend  for  its  existence.  A  great  vic- 
tory over  the  Latins  in  496  led  to  the  formation 
of  a  Latin  Confederacy  under  the  leadership  of 
Rome.  Thus  strengthened  the  Romans  fought 
successfully  against  the  .£qui,  the  Volsci  and 
the  Sabines,  and  in  396  captured  the  Etruscan 
stronghold  of  Veii,  which  was  followed  by  the 
subjugation  of  southern  Etruria. 

The  place  of  the  kings  was  taken  after  509 
by  two  consuls,  elected  by  the  comitia  centuriata 
from  the  ranks  of  the  patricians.  The  institution 
of  the  senate  was  retained  and  plebeians  were 
admitted  to  membership,  but  all  magisterial 
offices  were  closed  to  members  of  that  order. 
The  period  that  follows,  therefore,  is  marked 
by  a  bitter  struggle  on  the  part  of  the  plebeians 
for  political  and,  to  a  degree,  social  equality. 
Wealth,  too,  became  concentrated  in  the  hands 
of  the  patricians  and  the  distribution  of  the 
public  lands  was  carried  on  entirely  in  the  in- 
terests of  the  ruling  class.  Discontent  was  also 
fostered  by  the  severity  of  the  laws  against 
debtors.  In  494  the  plebeian  army,  just  re- 
turned from  a  victorious  campaign,  seceded  to 
the  Sacred  Mount,  near  Rome,  and  threatened 
to  found  a  city  for  themselves  unless  concessions 
were  made.  The  patricians  yielded  and  the  office 
of  tribune  of  the  plebs  was  created  for  the  de- 
fense of  the  interests  of  the  lower  order  against 
the  ruling  class.  These  tribunes,  originally  two 
in  number,  later  increased  to  ten,  were  given 
the  right  of  veto  on  the  decisions  of  the  consuls 
and  the  senate.  In  the  course  of  the  struggle 
for  an  equitable  division  of  the  public  land, 
Spurius  Cassius,  a  patrician  who  espoused  the 
cause  of  the  plebs,  fell  a  victim  to  the  vengeance 
of  his  caste  (486  b.c.).  The  demand  for  a  codi- 
fication of  the  laws  led  to  the  appointment  in  451 
of  ten  Decemvirs  who  after  two  years'  work 
brought  forth  the  Twelve  Tables  in  which  the 
entire  system  of  public  and  private  law  was 
embodied.  The  act  of  violence  attempted  by 
Appius  Claudius,  head  of  the  Decemvirs,  on  the 
plebeian  maiden  Virginia  led  to  the  overthrow 
of  the  Decemvirs  in  449  b.c.  Protected  now 
against  the  arbitrary  misuse  of  the  law  on  the 
part  of  the  patricians,  the  plebeians  pursued  with 
renewed  strength  the  struggle  for  political  and 
social  equality.  In  445  intermarriage  between 
patricians  and  plebeians  was  made  legally  valid. 
The  consuls  were  supplanted  by  military  tribunes 
with  consular  power  who  might  be  chosen  from 
among  the  plebeians.     After  this  the  plebeian 
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conquest  of  offices  proceeded  steadily.  The 
qiuestorship  was  gained  in  421  rc,  the  dictator- 
ship in  356  B.C.,  the  censorship  in  351,  the  prsetor- 
ship  in  337.  After  a  ten  years'  struggle  it  was 
provided  by  the  so-called  Licinian  Rogations 
(367  B.c)  that  no  citizen  should  own  more  tlian 
500  jugera  of  Uie  public  domain  and  that  the 
remainder  should  be  distributed  among  the  plebs 
in  small  allotments.  The  consulship  was  also 
restored  and  it  was  made  obligatory  for  one  con- 
sul to  be  chosen  from  the  plebs.  By  the  year  300 
complete  equality  between  the  orders  had  been 
established.  The  termination  of  the  contest  be- 
tween the  two  orders  may  be  assigned  to  the 
year  286  B.C.,  when  the  Hortensian  Law  made 
any  decree  of  the  Comitia  Tributa,  wherein  the 
plebs  were  predominant,  law  for  the  whole  peo- 
ple, the  so-called  plebiscite. 

The  course  of  political  progress  durmg  this 
period  was  sharply  interrupted  by  the  invasion 
of  the  Gauls  who  in  390  overwhelmed  a  Roman 
army  on  the  Allia,  burned  the  city  and  besieged 
the  garrison  in  the  Capitol.  Legend  ascribes 
the  defeat  of  the  Gauls  to  Camillus  (q.v.),  but 
in  reality  it  was  a  large  ransom  in  gold  which 
induced  the  conquerors  to  retreat  The  devoted 
patriotism  of  its  citizens,  however,  restored 
the  fortunes  of  the  city;  its  houses  were  rebuilt, 
the  attacks  of  the  neighboring  peoples,  the 
Volsci,  the  ^qui  and  part  of  the  Latini  were 
repulsed,  and  within  a  short  time  Rome  had 
more  than  regained  its  former  power.  With  the 
establishment  of  internal  peace,  jts  career  of 
rapid  conquest  begins.  The  Samnites,  the  most 
formidable  rivals  of  the  Romans,  were  defeated 
in  three  great  wars  (343-341.  326-304,  29S-290) 
in  the  course  of  which  Rome  contended  success- 
fully against  the  united  forces  of  the  peoples  of 
central  Italy,  aided  in  the  last  of  the  wars  by 
the  Gauls.  A  rebellion  of  the  Latins  was 
crushed  in  338,  the  long  struggle  terminated  in 
the  complete  subjection  of  the  allies,  and  the 
inhabitants  of  Samnium,  Picenum,  Umbria, 
Apulia,  Lucania  and  Etruria  became  the  allies  of 
Rome.  In  280  war  broke  out  with  Tarentum, 
the  most  powerful  of  the  Greek  cities  in  southern 
Italy.  Tarentum  called  Pyrrhus  (q.v.),  king  of 
Epirus,  to  its  aid.  Subjected  at  first  to  defeat, 
the  Romans  ultimately  drove  Pyrrhus  from  Italy 
and  took  Tarentum  (272).  Rome  was  now 
mistress  of  central  and  southern  Italy  and  had 
fought  with  success  against  the  Gauls  in  the 
north.  To  make  conquest  permanent  military 
colonies  were  planted  in  the  subjugated  terri- 
tories and  a  great  system  of  public  highways 
was  developed  to  facilitate  communications.  The 
incessant  wars  had  made  Rome  a  nation  of  sol- 
diers, and  now  that  there  was  no  one  to  resist 
it  in  Italy,  it  turned  its  arms  against  a  foreign 
power,  and  in  the  struggle  with  Carthage  made 
the  first  beginning  of  its  imperial  career. 

The  early  relations  between  Rome  and 
Carthage  were  friendly  and  commercial  treaties 
between  the  two  nations  had  been  concluded 
at  various  times.  The  contest  between  the 
two  broke  out  in  Sicily,  of  which  the  Cartha- 
ginians were  masters  in  g^reater  part.  The 
first  Punic  War  (264-241  b.c.)  began  with 
the  invasion  of  Sicily  by  a  Roman  army.  The 
strength  of  Carthage,  however,  was  on  the  sea, 
and  to  cope  with  it,  the  Romans  built  a  fleet 
with  which  in  260  they  gained  a  great  victory 
at  Mycalse.    The  fortunes  of  the  war  wavered  for 


a  long  time  until  a  second  victory  off  the 
i^gatian  Islands  in  241  brought  Carthage  to 
terms.  Sicily  was  surrendered  to  the  Romans 
who  erected  it  into  their  first  province,  and 
Carthage  pledged  itself  not  to  wage  war  on 
the  allies  of  Rome.  In  238  the  Romans  seized 
Sardinia  and  in  the  following  year  extended 
their  sway  over  the  Ulyrian  coastlands  and  upper 
Italy.  Carthage,  robbed  of  its  island  possessions 
in  the  Mediterranean,  more  than  made  up  its 
losses  in  Spain;  and  in  218  b.c  the  celebrated 
Hannibal  (q.v.),  son  of  Hamilcar  Barca,  the 
conqueror  of  the  peninsula,  renewed  the  contest 
with  Rome  (the  second  Punic  war)  by  his  at- 
tack on  Saguntum,  a  city  ally  of  Rome.  Han- 
nibal invaded  Italy,  overthrew  the  Romans  at 
the  Trebbia  (218),  on  Lake  Trasimenus,  in  the 
following  year,  and  in  216  at  Canrue,  where  the 
rout  of  the  Romans  was  complete.  Rome,  how- 
ever, remained  steadfast  with  Hannibal  at  its 
very  gates,  husbanded  its  resources  and  by  carry- 
ing the  war  into  Africa  forced  Hannibal  to 
depart  from  Italy.  In  202  the  Carthaginian 
general  was  defeated  by  P.  Cornelius  Scipio  at 
Zama,  and  Carthage  signed  peace  giving  up 
Spain  to  the  Romans,  dismantling  its  navy  and 
paying  an  indemnity  of  10,000  talents.  The 
hatred  of  Rome,  however,  was  not  appeased,  and 
when  Carthage,  after  50  years,  showed  signs 
of  renewed  strength,  it  was  attacked  and  de- 
stroyed (146),  after  a  siege  of  three  years  (the 
third  Punic  war).  The  Roman  arms  in  the 
meantime  had  also  conquered  the  East  An- 
tiochus  III.  of  Syria  was  defeated  in  190  at 
Sipylus  and  deprived  of  his  possessions  in  Asia 
Minor.  Macedonia,  after  repeated  wars,  was 
made  a  Roman  province  in  146,  and  Greece, 
which  had  enjoyed  the  shadow  of  freedom  for  50 
years  was  reduced  to  the  same  condition,  in 
the  same  year,  under  the  name  of  Achaia,  after 
Corinth,  its  most  prosperous  city,  had  been 
stormed  and  robbed  of  its  art  treasures.  In 
133  Rome  fell  heir  to  the  dominions  of  Attains, 
king  of  Pergamus,  and  the  province  of  Asia 
was  formed  out  of  the  territories  thus  acquired. 
The  Roman  rule  in  the  Spanish  peninsula  was 
firmly  established  after  two  formidable  insur- 
rections, one  led  by  Viriathus  (148-140)  and  the 
other  known  as  the  Numantine  war  (143-133), 
had  been  suppressed. 

Republican  Rome  was  now  at  the  height  of 
its  power,  but  the  wars  which  had  been  crowned 
with  such  success  abroad  brought  on  evils  within 
the  state  which  were  destined  to  destroy  it  The 
task  of  governing  a  world  empire  and  carrying 
on  the  great  game  of  diplomacy  by  which  that 
empire  had  in  large  measure  been  built  up, 
naturally  called  for  a  more  centralized  and  rapid 
exercise  of  authority  than  was  possible  with 
the  cumbrous  methods  of  the  popular  comitia. 
The  power  of  the  state  gradually  passed  into  the 
hands  of  the  senate.  There  grew  up  at  the 
same  time  a  nobility  of  the  robe,  consisting  of 
those  who  had  enriched  themselves  as  rulers 
of  the  newly  conquered  provinces  which  Rome 
for  a  long  time  regarded  as  subject  territories 
merely  and  as  fruitful  sources  of  revenue.  So 
wealthy  had  the  state  become,  indeed,  that  in 
the  second  half  of  the  2d  century  b.c.  the  citizens 
of  Rome  were  freed  from  all  burdens  of  taxa- 
tion, a  measure  which  attracted  to  Rome  a  large 
population  of  idlers,  which  derived  its  chief 
sustenance  from  the  largesses  of  the  nobles  who 
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found  it  necessary  to  court  the  favor  of  the  mob. 
Throughout  Italy  the  rich  Roman  office  holders 
established  vast  landed  estates,  which  were  fast 
coming  to  be  worked  by  slaves,  and  the  poor 
farmers,  ruined  by  this  formidable  competition, 
came  in  great  numbers  to  Rome  to  swell  the 
ranks  of  the  propertyless.     Between  this  great 
mass  of  poor  proletarians  and  the  small  class 
of   officials,   senators   and  landlords,  strife   was 
in  the  nature  of  things  bound  to  come,  and  it 
was   this   strife  between   the    Optimates  or  the 
aristocratic   party    and    the   Populares   or   pro- 
letarians that,  skilfully  used  .by  ambitious  poli- 
ticians, brought  about  the  fall  of  the  republic. 
Noblest    of    the    popular    champions    were    the 
brothers  Tiberius  and  Caius  Gracchus    (qq.v.) 
who    wrested    from    the    senatorial    party    an 
agrarian  law  favorable  to  the  homeless  masses 
and  regained  some  of  the  ancient  powers  of  the 
popular  assemblies,  but  fell  victims  both  to  the 
hatred  of  their   enemies    {izi  and    121).     The 
war  against  Jugurtha  (q.v.),  which  revealed  the 
shameless  corruption  to  which  the  ruling  party 
had  sunk,  brought  forth  another  popular  leader 
in    Marius    (q.v.),    whose    reputation    was    in- 
creased   by    the    splendid    victories    over    the 
Cimbri  and  the  Teutones  in  the  years  102-101. 
Moderate   at   first   in   his   views,    Marius   was 
driven,  by  the  agitations  of  demagogues,  to  vio- 
lence .    In  90  B.C.  the  Italians  rose  in  insurrection 
to  enforce  their  demand  for  the  rights  of  Roman 
citizenship,  and  though  the  allies  were  defeated 
it  was  deemed  expedient  to  grant  them  their 
demands.     The    termination    of    this   struggle, 
known  as  the  Social  war,  in  88  ac,  was  fol- 
lowed by  a  conflict  between  Marius  and  Sulla 
(q.v.),  an  adherent  of  the  senatorial  party,  for 
control  in  the  state,  in  the  course  of  which  both 
factions  were  guilty  of  dreadful  excesses.     In 
the  year  81  the  Marian  party  was  finally  over- 
thrown,   and    Sulla,    proclaimed    dictator,    en- 
throned   himself   in    power   by    a    bloody    pro- 
scription   of    his    enemies,    and    proceeded    to 
revolutionize  the  constitution  of  the  state  so  as 
to  place  the  sole  power  in  the  hands  of  the 
senate  and  the  aristocratic  party.     But  neither 
senate  nor  people  was  thenceforth  to  govern  in 
Rome.  The  example  of  aristocratic  rule  based  on 
military  force  had  been  set  by  Sulla  and  the  strug- 
gle between  parties  now  passed  into  a  struggle  be- 
tween individuals  for  control.    Gnaeus  Pompeius 
(q.v.)   by  his  victories  over  Sertorius  in  Spain 
and  the  suppression  of  the  servile  insurrection 
under    Spartacus    attained    immense   popularity 
and  this  was  increased  by  his  readiness  to  make 
concessions    to    popular    demands.       After    his 
triumphant  campaigns  against  the  Mediterranean 
pirates   and   Mithridates    (q.v.)    he   was   for   a 
time   master  of  Rome.     The  senate,   however, 
stirred  to  an  assertion  of  its  rights  by  its  suc- 
cessful   course    in    the   conspiracy    of    Catiline 
(q.v.)    now  set  itself  to  oppose   his   will   and 
Pompey,   desirous   of   redeeming  the   promises 
made  his  veterans  of  allotments  of  land  in  Italy, 
joined    with    Gains    Julius    Csesar    (q.v.)    and 
Licinius  Crassus  (q.v.)  to  form  the  first  Trium- 
virate which  for  a  time  was  absolute  in  Rome 
(60  B.C.).    Caesar  was  a  leader  of  the  popular 
party  and  he  aimed  at  becoming  the  sole  power 
in  the  state.    Crassus  died  in  53,  and  in  49  war 
broke  out  between   C^sar  and   Pompey.     The 
former  had  under  his  command  a  splendid  army 
trained  by  years  of  campaigning  in  Gaul  and 


Britain  and  in  the  battle  of  Pharsalia  (48) 
Csesar  was  victorious.  Pompey  fled  to  Egypt 
and  there  perished  and  the  remnants  of  his  party 
were  wiped  out  at  Thapsus  in  46  and  Munda  in 
the  following  year.  Caesar  was  now  undisputed 
master  of  the  empire,  but  fell,  after  a  short  rule, 
beneath  the  daggers  of  Brutus  and  his  associates, 
and  his  death  was  followed  by  the  renewal  of 
civil  war.  Gains  Octavius,  (Tsesar's  nephew  and 
adopted  son,  and  Marcus  Antonius,  Csesar's 
lieutenant,  both  aspired  to  be  his  successor,  but 
joined  in  43  with  Aurelius  Lepidus,  in  a  second 
Triumvirate  to  overthrow  the  party  of  Brutus 
and  Cassius.  This  was  accomplished  at  Philippi 
in  42,  and  Octavius  and  Marcus  Antonius,  set- 
ting aside  the  weak  Lepidus,  divided  between 
them  the  Roman  world.  But  while  Octavius 
governed  his  western  realm  with  energy,  Marcus 
Antonius  gave  himself  up  to  the  pleasures  of 
Cleopatra's  court.  War  broke  out  between  the 
two  and  in  the  naval  battle  of  Actium  (31)  the 
forces  of  Marcus  Antonius  were  utterly  routed. 
Antonius  fell  by  his  own  hand  and  Octavius  was 
left  without  a  rival.  With  Actium  begins  the 
Roman  empire. 

Octavius  made  no  cnange  in  the  established 
forms  of  government.  In  27  b.c.  the  senate  con- 
ferred on  him  for  life  the  government  of  all 
those  provinces  whose  defense  called  for  the 
employment  of  the  military  forces  of  the  empire, 
together  with  the  supreme  command  of  the  army 
and  the  title  of  Augustus.  Successively  Au- 
gustus united  in  himself  the  great  oflices  of  the 
state,  the  consulate,  the  tribunate,  the  headship 
of  the  sacred  colleges.  The  senate  was  left  with 
the  splendid  shadow  of  power,  in  reality  the 
mere  instrument  of  the  emperor's  will.  The 
empire,  and  especially  the  provinces,  found  peace 
after  a  half  century  of  civil  strife  and  acquiesced 
in  the  rule  of  an  autocrat  whose  sway  was  far 
more  kindly  than  the  selfish  rule  of  an  aristo- 
cratic oligarchy.  Under  Augustus  the  economic 
development  of  the  empire  made  rapid  progress ; 
its  parts  were  brought  more  closely  together  by 
increased  means  of  communication ;  with  peace 
came  also  rapid  intellectuail  growth,  and  Latin 
literature  had  its  golden  age  in  the  reign  of 
Augustus.  The  boundaries  of  the  empire  were 
extended  to  the  north  by  the  campaigns  of  the 
emperor's  stepsons  Tiberius  and  Drusus,  who 
carried  their  victorious  arms  to  the  Danube 
and  beyond  the  Rhine.  The  last  years  of  Au- 
gustus' reign  were  darkened  by  domestic  un- 
happiness  and  the  great  disaster  of  the  Teutoburg 
Forest  where  Varro's  legions  were  annihilated 
by  the  Cheruscan  chief  Arminius.  Augustus 
was  succeeded  in  the  principate  by  his  stepson 
Tiberius  (14-37  a.d.)  who  ruled  ably  in  the 
beginning  but  hardened  with  time  into  a  gloomy 
despot  whose  suspicions  fell  heavily  on  all  those 
members  of  the  nobility  who  might  in  any  way 
become  rivals  for  power.  Living  in  retirement 
on  the  island  of  Caprae  he  left  the  government 
to  powerful  ministers,  of  whom  Sejanus  (q.v.> 
is  the  most  celebrated.  Caius  Caligula  (37-41) 
a  madman  and  a  tyrant,  was  murdered  by  his 
guards  and  was  followed  by  Claudius  (41-54) 
a  good-natured  dotard  who  was_  completely 
under  the  control  of  his  infamous  wives,  Slessa- 
lina  and,  after  her,  Agrippina.  By  the  latter  he 
was  poisoned  and  Agrippina's  son,  Nero 
(54-68),  succeeded  to  the  throne.  After  giving 
the  fairest  promise  for  some  years,  the  young 
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emperor,  in  spite  of  such  advisers  as  Seneca 
and  Burrus,  entered  upon  a  course  of  infamous 
excesses  and  mad  escapades  which  disgusted 
alike  the  senate  and  the  army  and  brought  about 
a  revolt  before  which  Nero  fled.  Unable  to 
escape  he  killed  himself,  the  last  of  the  Julian 
house  of  emperors. 

Galba,  Otho  and  Vitellius,  military  rulers 
all  proclaimed  by  their  respective  armies,  fell 
within  the  space  of  two  years  and  were  suc- 
ceeded by  Flavius  Vespasianus  (69-79),  com- 
mander of  the  legions  in  the  east.  Vespasian  in- 
troduced economy  into  the  government,  brought 
to  an  end  the  Jewish  war  by  the  storming  of 
Jerusalem  (70)  and  began  the  conquest  of  Brit- 
ain. The  brief  reign  of  his  son  Titus  (79-81) 
was  marked  by  the  eruption  of  Vesuvius  which 
overwhelmed  the  cities  of  Herculaneum  and 
Pompeii  (24  Aug.  79).  The' reign  of  Domitian 
(81-96),  a  younger  brother  of  Titus,  was  a 
period  of  oppression  and  intellectual  stagnation. 
Cruel,  despotic,  half-mad  Domitian  resembled 
the  last  rulers  of  the  Julian  house  rather  than 
the  great  emperors  whom  he  succeeded  and  by 
whom  he  was  followed.  Nerva  (96-98)  was 
succeeded  by  M.  Ulpius  Trajanus  (9&-117), 
under  whom  the  empire  attained  its  greatest 
extent  His  campaigns  north  of  the  Danube 
resulted  in  the  erection  of  the  province  of 
Dacia;  Armenia  and- Mesopotamia  were  acquired 
and  tiie  Parthians  were  driven  back  from  the 
Euphrates.  Hadrian  (i  17-138)  had  none  of 
the  warlike  instincts  of  his  predecessor,  but  he 
devoted  himself  to  the  task  of  organizing  the 
affairs  of  the  empire,  and  better  to  acquaint  him- 
self with  the  condition  of  the  various  provinces 
he  made  long  and  repeated  journeys  embracing 
every  part  of  the  Roman  dominions.  Hadrian 
was  succeeded  by  the  philosopher-emperors 
Antonius  Pius  (138-161)  and  Marcus  Aurelius 
Antoninus  (161-180),  in  whom  were  exhibited 
the  highest  and  fullest  development  of  the  Pagan 
character,  and  though  the  reign  of  the  latter 
was  disturbed  by  wars  against  the  Parthians  and 
the  peoples  of  the  Danube,  it  was  of  this  age  of 
the  Antonines  that  an  eminent  historian  speaks 
as  the  happiest  era  in  the  entire  course  of  Eu- 
ropean history,  if  the  welfare  of  the  great  mass 
of  the  population  be  considered. 

With  the  death  of  Marcus  Aurelius  the  de- 
dine  of  the  empire  begins.  On  the  north  the 
Germanic  peoples  were  threatening  the  Roman 
frontier  and  on  the  east  the  new  Persian  king-  ■ 
dom  arose  as  a  formidable  adversary.  Com- 
modus  (180-192)  neglected  the  affairs  of  the 
empire  to  win  the  laurels  of  a  gladiator  and  was 
murdered  by  some  of  his  followers.  The  Prae- 
torian guard  now  appears  as  the  maker  of 
emperors.  It  deposed  Pertinax  who  had  been 
chosen  by  the  senate  and  sold  the  throne  at 
auction  to  the  Senator  Didius  Julianus.  The 
armies  of  the  provinces  arose  and  three  claimants 
for  the  throne  appeared.  The  successful  can- 
didate Septimius  Severus  (193-21 1),  successful 
by  force  of  arms,  ruled  well  and  sought  to  re- 
press the  power  of  the  Praetorians.  The  reign 
of  his  son  Caracalla  (211-217),  one  of  the  most 
vicious  tyrants  in  Roman  imperial  history,  is 
noteworthy  for  the  extension  of  the  rights  of 
Roman  citizenship  to  all  free  inhabitants  of  the 
empire.  Caracalla  was  assassinated  by  the 
Praetorian  prefect  Macrinus,  who  was  sf^eedily 
succeeded  by  Heliogabolus  (21&-222),  a  priest  of 


the  sun  at  Emesa.  Heliogabolus  brought  with 
him  to  Rome  the  orgiastic  rites  of  the  Orient 
and  became  the  object  of  national  hatred  and 
contempt.  He  fell  at  the  hands  of  the  Prae- 
torians, who  chose  as  his  successor  Alexander 
Severus  (222-235)  who  ruled  with  fair  ability 
but  perished  in  a  mutiny  of  the  German  legions. 
There  followed  a  period  of  confusion  in  which 
the  decline  of  the  empire  was  rapidly  accelerated. 
Maximinus  (235-238),  a  Thracian  by  birth  and 
a  soldier  of  fortune,  crushed  his  rivals,  the  two 
Gordiani,  but  fell  in  battle  against  the  forces 
of  the  senate.  Balbinus  and  Maximus.  chosen 
by  the  senate,  were  slain  by  the  Praetorians,  and 
Gordianus  HI.  ruled  from  238  to  244.  He  was 
followed  by  Philip  the  Arab  (244-249),  Decius 
(249-251),  Gallus  (251-254),  Valerianus 
(254-260)  and  his  colleague  Gallienus  (254-268). 
Valerian  was  defeated  by  the  Persians  and  taken 
prisoner  and  on  the  ensuing  anarchy  usurpers 
arose  in  every  province,  known  collectively  as 
the  Thirty  Tyrants.  The  border  lands  of  the 
empire  suffered  from  the  invasions  of  the  Ger- 
manic peoples  and  the  Persians,  and  a  pestilence 
which  raged  for  15  years  (251-265)  carried  off 
one  half  of  the  inhabitants  of  the  empire.  The 
fortunes  of  Rome  rose  somewhat  under  the 
following  emperors,  Claudius  (268-270),  Au- 
relian  (270-275)  who  drove  the  Goths  beyond 
the  Danube  and  overthrew  the  Palmyran  king- 
dom of  Zenobia,  Tacitus  (275-276),  and  Probus 
(276-282)  who  held  the  Rhine  against  the  Ger- 
manic tribes.  Carus  (282-283)  perished  in  a 
campaign  against  the  Persians  and  was  succeeded 
by  Numerianus  (283-284)  who  died  in  the  fol- 
lowing year.  The  army  thereupon  proclaimed 
as  emperor  Valerius  Diocletianus,  who  after  the 
death  of  Carinus  ('283-285)  became  sole  master 
of  the  empire. 

Diocletian  abandoned  the  ancient  forms  of 
government  and  transformed  the  empire  into  an 
absolute  monarchy.  He  separated  the  civil  and 
military  administrations,  created  a  new  order  of 
officials  and  brought  the  finances  into  order. 
The  supreme  power  he  vested  in  the  hands  of 
two  Augusti  assisted  by  two  Caesars  who  in  turn 
were  to  succeed  to  the  office  of  Augustus.  Thus 
a  more  efficient  administration  would  be  ensured 
by  the  practical  division  of  the  empire  into  four 
parts.  Diocletian,  however,  did  not  count  on 
personal  ambitions  which  were  destined  to  wreck 
his  plan.  In  305  Diocletian  resigned  his  office 
and  compelled  his  fellow  Augustus,  Maximianus, 
to  do  likewise.  _  They  were  succeeded  by  the 
Caesars,  Constantius  Chlorus  and  Galerius,  while 
new  Caesars  were  created.  Confusion  and  civil 
war  followed  and  at  one  time  there  were  six 
Augusti  in  the  field.  The  struggle  finally  nar- 
rowed down  to  a  contest  between  Licinius  and 
Constantine,  a  son  of  Constantius,  and  after  two 
wars  Licinius  was  overthrown  and  Constantine 
became  sole  ruler  of  the  empire.  Constantine 
the  Great  (324-337)  continued  the  administrative 
policy  of  Diocletian.  He  built  Constantinople 
as  a  new  capital  for  the  empire  and  made  Chris- 
tianity the  state  religion.  Of  his  three  sons  to 
whom  he  left  power,  Constantinus,  Constantius 
and  Constans,  the  first  died  in  340  and  the  last 
in  350.  Constantius  ruled  with  undisputed 
power  from  353  to  his  death  in  361.  He  was 
followed  by  Julian,  known  as  the  Apostate, 
(361-363),  who  fell  against  the  Persians,  and 
Jovian    (363-64).     Valentinian    I.    ruled   from 
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364  to  375.  He  left  the  government  of  the  east 
to  his  brother  Valens  and  made  his  son  Gratian 
co-emperor.  Gratian  ruled  till  383  with  Valen- 
tinian  II.  as  co-emperor.  The  Goths  had  now 
broken  into  the  empire  and  in  378  they  inflicted  a 
terrible  defeat  upon  Valens  at  Adrianople.  In 
this  extreme  Gratian  conferred  the  government 
of  the  east  upon  Theodosius  (379-395).  who  by 
war  and  diplomacy  effected  a  settlement  with 
the  Goths.  In  392  Valentinian  II.  died  and 
Theodosius  became  sole  ruler  of  the  empire.  His 
own  death  followed  in  39s,  after  he  had  divided 
the  empire  between  his  sons,  Honorius,  to  whom 
was  assigned  the  West  under  the  guardianship 
of  Stilicho,  and  Arcadius,  who  became  emperor 
of  the  East  with  Rufinus  as  his  adviser.  The 
influx  of  Germanic  tribes  into  Italy  increased 
in  volume.  The  tide  of  invasion  was  checked 
for  a  moment  by  the  generalship  of  Stilicho 
(q.v.),  but  in  410  Rome  was  sacked  by  the  Goths 
under  Alaric,  who,  passing  into  southern  Gaul 
established  a  kingdom  there.  Other  Germanic 
hordes  wrested  Spain  from  the  Roman  arms. 
Honorius  died  in  423  and  was  succeeded  after  a 
brief  interval  by  Valentinian  III.  who  ruled  till 
455.  The  defeat  of  the  Huns  under  Attila  on  the 
Catalaunian  Fields  in  Gaul  (451)  by  Aetius  was 
the  last  effective  assertion  of  the  Roman  power. 
Valentinian  III.  was  murdered  in  455  and  in  the 
strife  for  the  throne  that  followed,  Valentinian's 
widow  summoned  to  her  aid  the  Vandals  from 
Africa,  who  plundered  the  city  of  its  treasures. 
For  ao  years  there  came  a  succession  of  shadow 
kings,  made  and  unmade  by  the  all  powerful 
commanders  of  the  German  mercenaries, 
Ricimer,  and  after  him  Orestes,  who  in  475 
placed  his  young  son  Romulus  on  the  throne. 
The  troops  under  Odoacer  (q.v.)  revolted, 
Orestes  was  overthrown,  the  child  emperor  was 
retired  to  private  life  and  in  476  Odoacer  assumed 
for  himself  the  title  of  king  of  Italy,  thus  mark- 
ing the  end  of  the  Roman  empire  in  the  West. 
For  the  history  of  the  East  Roman  empire  see 
Byzantine  Empire. 

History  of  the  City  of  Rome  subsequent  to 
476  A.D. —  After  the  overthrow  of  the  Western 
Empire  and  the  defeat  of  Odoacer  (see  Italy, 
History)  Rome  came  under  the  rule  of  the 
Ostrogoths.  The  city  suffered  severely  in  the 
wars  between  the  Goths  and  Byzantines,  in  the 
course  of  which  the  city  was  taken  six  times. 
The  depredations  of  the  Byzantine  emperors 
as  well  as  of  the  Christian  authorities,  who  made 
use  of  the  materials  and  ornaments  of  the  an- 
cient edifices  in  the  erection  of  their  churches, 
were  the  cause  of  the  destruction  of  many  orna- 
ments of  the  imperial  city ;  but  more  destructive 
still  were  the  feuds  that  afterward  (especially 
in  the  loth  century  and  later)  raged  in  Rome 
between  the  leading  families.  In  1084  a  part 
of  the  Campus  Marti  us,  and  most  of  the  city 
in  the  south,  were  devastated  by  the  army  of 
Normans,  Greeks,  and  Saracens  which  Robert 
Guiscard  led  to  the  relief  of  Gregory  VII.,  then 
besieged  by  Henry  IV.  of  Germany  in  the  Castle 
of  Sant'  Angelo.  In  the  14th  century  the  work 
of  destruction  and  depopulation  was  hastened  by 
the  struggles  which  resulted  from  the  attempt 
of  Rienzi  (q.v.)  to  found  a  republic,  and  was 
continued  during  the  period  of  confusion  that 
tnsued  after  the  commencement  of  the  great 
ichism  in  1378.  A  terrible  pestilence  which 
raged  in  the  city  in  1348,  is  said  to  have  reduced 


the  number  of  inhabitants  to  less  than  20,00a 
A  temporary  check  was  given  to  the  confusion 
that  prevailed  in  Rome  toward  the  end  of  the 
14th  century  by  Boniface  IX.,  but  order  was  not 
permanently  re-established  till  Martin  V.  took  up 
his  residence  in  the  city  after  the  schism  had 
been  virtually  terminated  by  the  Council  of 
Constance.  Klartin's  successor,  Eugenius  IV. 
(1431-47),  is  usually  named  as  the  pope  under 
whom  the  work  of  restoration  in  Rome  beg^n. 
In  this  he  was  followed  by  Nicholas  V. 
(1447-55),  who  began  the  building  of  the  Vat- 
ican, Pius  II.  (iEneas  Sylvius,  1458^64),  Paul 
II.  (1464-71),  who,  however,  quarried  in  the 
Colosseum  for  the  erection  of  the  Palazzo  di 
Venezia,  as  did  also  Paul  III.  (1534-50),  when 
building  the  Palazzo  Famese.  But  the  most 
important  period  in  the  architectural  history 
of  modem  Rome  was  the  end  of  the  15th  and 
beginning  of  the  l6th  centuries,  when  the  labors 
of  Bramante,  the  two  Sangalli,  Peruzzi,  and 
Michelangelo  were  pursued  under  the  patron- 
age of  Sixtus  IV.,  Alexander  VI.,  Julius  II.,  and 
Leo  X.,  and  wfitn  the  works  of  the  great  archi- 
tects were  adorned  in  the  interior  by  artists  as 
great  or  greater,  such  as  Raphael  and  Michel- 
angelo himself.  In  1527  the  city  was  sacked 
by  an  imperial  army  under  the  Constable  of 
Bourbon.  From  this  date  onward  the  city  began 
to  extend  more  and  more  over  all  parts  of  the 
Campus  Martins.  Much  was  done  in  the  i6th 
century,  especially  by  Paul  III.,  Pius  IV.,  Greg- 
ory XIII.,  and  Sixtus  V.,  for  the  embellishment 
and  enlargement  of  the  town,  the  improvement 
of  the  streets,  and  the  restoration  of  the  forti- 
fications. Many  remains  of  antiquity  were  then 
rescued  from  destruction,  although  many  more 
were  sacrificed,  particularly  under  Sixtus,  for 
the  sake  of  modem  structures.  In  the  i8th  cen- 
tury Benedict  XIV.,  Clement  XIV.  (founder  of 
the  Museo  Pio-Clementino),  and  Pius  VI.  de- 
serve special  mention  for  their  efforts  to  pre- 
serve and  beautify  Rome.  In  1798  Rome  was 
occupied  by  the  French,  and  deprived  of  many 
of  its  art  treasures.  At  the  same  time  a  re- 
public was  erected  in  Rome,  but  this  only  lasted 
for  a  short  time,  and  after  a  series  of  disturb- 
ances and  changes  the  pope  was  again  rein- 
stated in  his  dominions  in  1799.  (See  Italy.)- 
From  1809  to  1814  Rome  was  once  more  under 
French  rule,  the  States  of  the  Church  having 
in  the  former  year  been  annexed  to  the  Napo- 
leonic empire.  The  short-lived  Roman  Republic 
of  1848-9  was  followed  by  the  restoration  of  the 
papal  rule  in  1850.  On  20  Sept.  1870,  the  Italian 
troops,  after  effecting  a  breach  in  the  Porta  Pia, 
in  the  northeast  of  the  city,  marched  in  along 
the  Via  di  Porta  Pia  (henceforth  called  Via 
Venti  Settembre).  Since  then  Rome  has  been 
in  the  possession  of  Italy,  and  since  the  1st  of 
July  of  the  following  year,  the  capital  of  the 
kingdom. 
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Rome,  N.  Y.,  city  in  Oneida  County;  on 
the  Mohawk  River,  the  Erie  and  the  Black  River 
canals,  and  on  the  New  York  C.  &  H.  R.,  the 
New  York,  O.  &  W.,  and  the  Rome,  W.  &  O. 
R.R.'s.  The  last  mentioned  now  (1904)  belongs 
to  the  N.  Y.  C.  &  H.  R.  railroad.  The  city 
is  about  no  miles  west  by  north  of  Albany  and 
16  miles  northwest  of  Utica.  It  is  at  the  head 
of  the  Mohawk  Valley,  on  a  plateau  about  450 
feet  above  Sea-level.  The  first  settlement  was 
made  in  1760  by  John  Roof.  The  central  part 
of  the  city  is  the  site  of  For:  Stanwix  (q.v.), 
erected  here  in  1758  at  a  cost  of  over  $200,000. 
It  was  then  a  place  of  great  importance  as  it 
was  the  defensive  point  in  the  "carrying  place," 
or  portage,  that  part  of  the  route  between  the 
Atlantic  and  the  Great  Lakes,  where  the  journey 
had  to  be  made  by  land.  Fort  Stanwix  was  a 
storm  centre  in  the  French  war  and  also  in  the 
Revolutionary  War.  Here  in  July  and  August, 
in  1777,  there  were  many  sharp  engagements, 
and  finally  the  Tryon  County  militia  under 
Herkimer  defeated  the  British  under  St.  Leger 
in  the  battle  at  Oriskany.  A  government  ar- 
senal was  established  here  in  18 14,  but  in  1873 
was  sold  for  a  factory.  In  1819  Rome  became 
a  village  and  in  1870  was  chartered  as  a  city. 

The  greater  part  of  the  water  supply  is  taken 
from  the  Mohawk  River,  two  miles  above  Rome, 
at  a  place  called  Ridge  Mills.  The  surrounding 
country  is  devoted  to  farming  and  dairying;  but 
Rome  is  a  manufacturing  city.  The  chief  indus- 
trial establishments  are  brass  and  copper  mills, 
locomotive  works,  knitting  mills,  brick  works, 
canneries,  breweries,  metal  bedstead  factories, 
and  creameries.  The  facilities  for  transporta- 
tion give  Rome  considerable  commercial  ad- 
vantages. The  prominent  public  buildings  are 
the  Rome  State  Custodial  Asylam  for  Incurable 
Insane,  the  Oneida  County  Home,  the  municipal 
buildings,  and  some  of  the  business  blocks. 
There  are  17  churches  and  two  missions.  The 
educational  institutions  are  the  Central  New 
York  Institution  for  Deaf  Mutes.  Saint  Peter's 
Academy  (R.  C),  opened  in  1865,  10  graded 
public  and  parish  schools,  five  public  kindergar- 
tens, four  private  schools,  and  three  libraries. 
The  libraries  are  the  high  school,  the  Jervis  City 
Library,  and  the  Y.  M.  C.  A.  Library.  There 
are  two  national  banks  with  a  combined  capital 
of  $200,000,  and  two  savings  banks.  In  January 
1930.  the  city  debt  was  $427,564,  largely  due  to 
the  amounts  paid  for  the  city  sewerage  and  for 
the  waterworks.  This  amount  has  been  con- 
siderably lessened.  The  assessed  valuation,  in 
1903.  was  nearly  $7,300,000.  The  government  is 
vested  in  a  mayor  and  a  council  of  15  members, 
who  hold  office  three  years.  Pop.  (1900)  15.343; 
(1910)  20,497.  A.  H.  Wright, 

^Rome  Sentinel.^ 

Rome,  (Ecumenical  Councils  of,  are  six  in 
■number,  namely,  five  Lateran  Councils,  so  called 
as  having  been  held  in  the  Lateran  palace ;  and 
the  Vatican  Council,  held  in  the  palace  of  the 
Vatican,  i.  The  ninth  General  Council  of  the 
Church,  the  first  Lateran  Council,  was  held  in 
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the  reign  of  Calixtus  II.  in  1123;  it  confirmed 
the  concordat  of  Worms  regarding  Investiture 
(q.v.).  2.  Ihe  second  Lateran  (loth  general) 
Council,  held  in  1 139  under  Innocent  II.,  con- 
demned the  Maoichxan  errors  of  Arnold  of 
Brescia  (q.v.).  3.  The  third  Lateran  (nth  gen- 
eral) Council,  under  Alexander  III.  in  1179, 
condemned  the  heresies  and  impieties  of  the 
Waldenses  and  Albigenses.  4.  The  12th  gen- 
eral Council  (4th  Lateran)  held  in  1215  in  the 
pontificate  of  Innocent  III.,  confirmed  the  doc- 
trine of  transubstantiation  and  promulgated  de- 
crees for  the  reformation  of  abuses  in  the 
Church  and  the  extirpation  of  heresies.  5.  The 
19th  General  Council  (5th  Lateran)  under 
Julius  II.,  assembled  in  151 1,  was  in  session  till 
1517  when  Leo  X.  was  pope;  it  enacted  some 
laws  for  the  reformation  of  clerical  discipline, 
and  procured  from  the  king  of  France,  Francis 
I.,  the  revocation  of  the  Pragmatic  Sanction 
(q.v.)  which  the  French  clergy  had  ever  re- 
garded as  the  bulwark  of  the  Gallican  Liberties. 
6.  The  Council  of  the  Vatican  (20th  oecumenical 
council),  which  was  opened  8  Dec.  1869  and 
closed  20  Oct.  1870,  under  Pius  IX.,  affirmed  as 
the  teaching  of  the  Catholic  Church  the  doc- 
trine that  the  Pope  when  teaching  ex  cathedra 
and  defining  matters  of  faith  or  morals  is  al- 
ways divinely  aided  and  is  infallible. 

Rome  State  Custodial  Asylum,  an  institu- 
tion for  the  custody,  maintenance  and  treatment 
of  the  custodial  class  of  feeble-minded,  located 
at  Rome,  N.  Y.  It  was  formerly  the  Oneida 
County  Insane  Asylum  and  Almshouse,  but  by 
the  acts  of  the  Legislature  in  1893  and  1894,  the 
building  and  grounds  were  purchased  by  the 
state.  Among  other  things,  calisthenics,  danc- 
ing, drilling,  kindergarten,  sloyd  and  articula- 
tion are  taught.  Agricultural  colonies  for  the 
brighter  male  inmates  have  also  been  estab- 
lished. 

Feeble-minded  are  committed  to  this  asylum 
from  all  counties  in  the  State,  according  to  the 
quota  assigned  each  county,  which  is  based  on 
the  population  of  the  respective  counties,  as  com- 
pared with  the  capacity  of  the  institution.  For 
their  care  there  are  21  large  buildings,  beside 
several  small  sheds,  etc.  The  average  number 
of  inmates  is  about  700. 

Romeo  and  Juliet,  a  tragedy  by  Shake- 
speare, first  published  (unauthorized)  in  1597. 
A  corrected  edition  appeared  in  1599.  The  play 
was  written  somewhere  between  1591  and  1596, 
and  the  legend  upon  which  it  is  founded  first 
appears  in  a  tale  printed  at  Naples  in  1476 
among  the  'Novelle'  of  Masuccio  di  Salerno. 
Luigi  da  Porta  reproduces  it  in  'La  Giulietta' 
in  1435,  and  Bandello  includes  it  in  his  'No- 
velle* in  1554.  In  1559  a  French  version  of 
Bandello's  'Novelle'  was  printed  among  Pierre 
Boiastuau's  'Histoires  Tragiques.'  In  1562 
Arthur  Brooke  printed  his  English  poem  'The 
Tragical!  History  of  Romeus  and  Juliet,'  on 
which  Shakespeare  based  his  drama.  In  1562 
Boiastuau's  French  rendering  of  the  tale  was 
translated  into  English  nrose  by  William  Payn- 
ter  in  his  'Palace  of  Pleasure,'  which  Shake- 
speare consulted  likewise.  The  theme  has  often 
been  chosen  for  operatic  purposes.  Zingarelli's 
opera.  'Giulietta  e  Romeo'  appearing  in  1796; 
Bellini's  'I  Capuletti  ed  i  Montccchi*  in  1830; 
and  Gounod's  (Romeo  et  Juliette'  in  1867.    A 
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dramatic  symphony  by  Berlioz,  'Romeo  et  Juli» 
ette'  was  composed  m  1839^ 

Rdmer,  re'mer,  or  Roemer,  Ole,  Danish 
astronomer:  b.  Aarhuus  25  Sept  1644;  d.  Co- 
penhagen 19  Sept.  1710.  After  study  at  the 
University  of  Copenhagen  he  was  in  1671-81  at 
Paris,  where  he  made  observations  in  the  royal 
observatory  and  was  elected  to  the  Academy. 
In  1681  he  was  made  professor  of  mathematics 
and  director  of  the  observatory  at  Copenhagen, 
and  subsequently  became  a  councillor  of  state. 
He  is  known  chiefly  as  the  discoverer  of  the 
finite  velocity  of  light,  which  he  determined  by 
observation  of  the  eclipses  of  the  satellites  of 
Jupiter.  He  found  that  when  Jupiter  and 
the  earth  were  on  opposite  sides  of  the  sun,  the 
eclipse  seemed  to  occur  too  late;  when  on  the 
same  side,  too  early.  The  extreme  deviation 
from  mean  time  he  computed  at  i:  minutes;  it 
is  now  known  to  be  approximately  8  minutes  20 
seconds,  that  is,  light  crosses  the  space  between 
the    earth    and    the    sun    (a    little    less    than 

? 3,000,000  miles)  in  about  8  minutes.  (See 
JGHT.)  Romer  invented  the  transit  instrument 
(1689)  and  meridian  circle  (transit  and  vertical 
circle  combined;  1690).  Consult  Grant,  'His- 
tory of  Physical  Astronomy*   (1852). 

Romero,  ro-ma'ro,  Don  Matias,  Mexican 
diplomat:  b.  Oaxaca,  Mexico,  24  Feb.  1837; 
d.  Washington,  D.  C.,  30  Feb.  1898.  He  was 
graduated  from  the  Academy  of  Theoretical  and 
Practical  Law,  Mexico  City,  in  1855,  and  ad- 
mitted to  the  bar  in  1857.  In  the  revolution  of 
that  year  he  supported  the  government  and 
served  as  secretary  to  Melchor  Ocampo.  In 
1859  he  was  appointed  secretary  to  the  Mexican 
legation  at  Washington  and  in  1860-3  was 
charge  d'affaires.  He  then  returned  to  Mexico 
where  he  was  commissioned  colonel  in  the  army, 
became  chief  of  staff  to  General  Diaz,  and  later 
in  the  same  year  resumed  his  diplomatic  career 
as  minister  to  the  United  States.  He  held  the 
portfolio  of  the  treasurer  in  Juarez's  cabinet  in 
1868-73,  was  a  member  of  the  senate  in  1876 
and  on  the  election  of  Diaz  to  the  presidency 
he  resumed  his  position  in  the  treasury.  He 
was  postmaster-general  in  1879-80,  and  in  1882 
he  was  again  sent  as  minister  to  the  United 
States,  where  he  arranged  the  boundary  question 
and  concluded  a  reciprocity  treaty.  He  was 
reappointed  in  1884  and  continued  in  the  posi- 
tion until  his  death.  He  published  more  than 
so  volumes,  chiefly  of  technical  reports,  among 
which  are:  'Coffee-culture  on  the  Southern 
Coast  of  Chiapas >  (1875);  'Correspondence  of 
the  Mexican  Legation  at  Washington  during  the 
French  Intervention*  (1870-85);  'The  State  of 
Oaxaca' ;  'Mexico  and  the  United  States.* 

Romeyn,  ro'min,  John  Brodhead,  Ameri- 
can Presbyterian  clergyman:  b.  Marbletown, 
N,  Y.,  8  Nov.  1777;  d.  New  York  22  Feb.  1825. 
He  was  graduated  from  Columbia  in  1795  and 
was  licen.sed  to  preach  in  1798.  He  held  charges 
at  Rhinebeck,  Schenectady,  Albany,  and  New 
York  successively,  attained  a  high  reputation  as 
a  theologian  and  was  popular  as  a  preacher.  He 
was  one  of  the  founders  of  Princeton  Theo- 
logical Seminary,  president  of  Transylvania  Uni- 
versity, a  trustee  of  Princeton  College  and  a 
moderator  in  the  Presbyterian  General  Assembly. 
His  sermons  were  collected  and  published  in 
1816. 


Romilly,  romf-ll,  Snt  Samuel,  English 
statesman  and  jurist :  b.  i  March  1757 ;  d.  L'3n- 
don  2  Nov.  1818.  He  entered  Gray's  Inn  to 
study  for  the  bar,  to  which  he  was  called  in 
1783,  and  gradually  rose  to  distinction  in  the 
court  of  chancery,  in  which  he  ultimately  took 
the  lead.  During  the  short  administration  of 
Fox  and  Lord  Grenville  (1806)  he  was  ap- 
pointed solicitor-general  (being  member  for 
Queensborough),  and  knighted.  When  the 
Whigs  went  out  of  office  he  remained  in  Parlia- 
ment, where  he  pleaded  the  necessity  of  a  re- 
vision of  the  criminal  code,  with  a  view  to  the 
limitation  of  capital  punishment,  and  a  more 
appropriate  regulation  of  the  scale  of  penalties. 
To  his  exertions  may  be  traced  the  final  deter- 
mination of  the  executive  to  the  reform  and  con- 
densation of  the  various  acts  in  regard  to  crime, 
effected  under  the  superintendence  of  Sir  Robert 
Peel.  Consult:  'Memoirs,*  written  by  himself 
(1840);  also  'The  Creevy  Papers*    (1904). 

Roniney,  rom'ni,  George,  English  painter: 
b.  Beckside,  near  Dalton-in-Fumess,  Lancashire, 
IS  Dec.  1734;  d.  Kendal  IS  Nov.  1802.  His 
father  was  a  cabinet-maker,  and  the  boy  learned 
this  trade,  but  he  also  taught  himself  drawing 
and  carved  wood,  and  at  19  was  apprenticed  to 
a  portrait-painter  at  Kendal  named  Steele.  In 
I7|7  he  entered  on  his  own  career  as  portrait- 
pamter,  and  after  a  certain  amount  of  local 
success  went  up  to  London  (1762),  leaving  his 
wife  (whom  he  married  in  1756)  and  his  two 
children  in  Kendal.  The  following  year  he  won 
a  prize  offered  by  the  Society  of  Art  for  a  his- 
torical painting,  by  his  'Death  of  (General  Wolf,' 
and  rose  steadily  in  popularity  until  he  held 
a  position  beside  Reynolds  and  Gainsborough  as 
a  portrait-painter.  He  visited  France  twice; 
once  in  1764  and  again  in  1790,  and  resided  in 
Italy  during  the  years  1773-S.  While  in  Italy 
he  gave  much  attention  to  the  works  of  Cor- 
reggio,  and  this,  along  with  his  study  of  the 
nude,  greatly  influenced  his  after- work.  In  1783 
Romney  made  the  acquaintance  of  Emma  Hart, 
who  afterward  married  Sir  William  Hamilton, 
and  she  became  the  model  from  which  he  painted 
such  well  known  pictures  as  'St.  Cecilia,*  'Joan 
of  Arc,*  'A  Magdalene,*  <A  Bacchante,*  and 
'Sensibility.*  His  'Lady  Hamilton  as  Circe* 
sold  in  1890  for  $20,210;  his  'Lady  Hamilton  as 
Sensibility*  in  the  same  year  for  $15,025.  Grad- 
ually he  began  to  withdraw  from  portrait-paint- 
ing, and  give  more  time  to  historical  and  imagi- 
native work.  In  1786  Alderman  Boydell 
founded  his  famous  Shakespeare  gallery,  to 
which  Romney  contributed  a  scene  from  the 
'Tempest*  and  the  'Infant  Shakespeare  attended 
by  the  Passions* ;  while  about  this  time  he 
painted  'Milton  and  his  Daughters,*  and  'New- 
ton making  Experiments  with  the  Prism.*  In 
order  to  find  room  for  these  great  imaginative 
pictures  he  erected  a  large  studio  at  Hamp- 
stead,  which  he  occupied  in  1797.  But  his  health 
at  this  time  began  to  fail,  and  in  the  summer  of 
1799  he  returned  to  Kendal  utterly  weakened 
in  bodjr  and  mind.  He  had  only  seen  his  wife 
twice  since  he  left  her  35  years  before,  yet  she 
received  and  nursed  him  faithfully  through  his 
premature  senility  and  dotage  until  his  death. 

The  art  of  Romney  displays  a  certain  fitful- 
ness  of  achievement  due  partly  to  the  instability 
of  his  character,  and  partly  to  his  defective  early 
training.     His   defects  of   technique  are   most 
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apparent  in  his  historical  and  imaginative  sub- 
jects; it  is  only  when  we  examine  his  portraits, 
and  especially  his  female  portraits,  that  we  find 
that  beauty  of  form  and  subtle  charm  of  color 
which  place  him  among  the  greatest  portrait- 
painters  of  the  l8th  century. 

Consult:  Hagiey,  'Life  of  George  Romney* 
(1809)  ;  Gamlin,  'George  Romney  and  His  Art' ; 
Gower,  'Romney  and  Sir  Thomas  Laurence* ; 
J.  Romney,  'Memoirs  of  the  Life  and  Writings 
of  George  Romney'   (1830). 

Romn^  (W.  Va.),  Engagements  at  This 
place  was  important  as  an  outpost  of  the  Union 
troops  guardmg  the  Baltimore  &  Ohio  Railroad, 
and  also  as  a  base  for  operations  up  the  valley 
of  the  south  branch  of  the  Potomac.  It  was 
held  early  in  June  i86i  by  Col.  Ang^us  McDonald, 
with  about  500  Virginia  troops  and  two  guns. 
On  the  night  of  12  June  Col.  Lew  Wallace, 
with  800  men  of  the  nth  Indiana  regiment,  went 
by  rail  from  Cumberland  to  New  Creek  Station, 
and  marching  across  the  mountains  attacked 
and  routed  McDonald  on  the  13th,  and  on  the 
same  day  started  on  his  return  by  the  route 
he  had  come.  Information  of  Wallace's  move- 
ment reached  Gen.  J.  E.  Johnston,  commanding 
the  Confederate  forces  at  Harper's  Ferry,  on 
the  morning  of  the  14th,  and  supposing  it  to  be 
the  advance  of  Gen.  McClellan's  column  from' 
West  Virginia  to  co-operate  with  Gen.  Patter- 
son, who  was  threatening  to  cross  the  Potomac 
at  Williamsport,  Johnston  ordered  Col.  A.  P. 
Hill,  with  three  regiments,  to  march  on  Rom- 
ney and  check  the  movement  (see  New  Creek), 
burned  all  the  bridges  on  the  Potomac  from 
Harper's  Ferry  to  Williamsport,  abandoned  Har- 
per's Ferry,  and  fell  back  to  Winchester.  On 
23  September  Lieut.-Col.  Cantwell,  with  de- 
tachments of  the  4th  and  8th  Ohio,  a  company 
of  cavalry,  and  one  gun,  marched  from  New 
Creek,  drove  McDonald's  forces  from  Romney 
on  the  24th,  and  with  a  loss  of  three  killed  and 
30  wounded,  returned  to  New  Creek,  closely 
followed  by  McDonald's  cavalry.  On  25  Octo- 
ber Gen.  B.  F.  Kelley,  with  detachments  of 
Ohio  and  West  Virginia  troops  and  two  com- 
panies of  cavalry,  in  all  about  2,500  men  and  two 
guns,  started  from  New  Creek  for  the  perma- 
nent occupation  of  Romney.  He  captured  it  on 
the  26th,  after  a  sharp  engagement  with  Mc- 
Donald's forces,  driving  them  beyond  the  town 
on  the  Winchester  road,  and  capturing  all  their 
trains,  two  guns,  300  stands  of  arms,  and  much 
camp  equipage.  A  supporting  column  of  the 
2d  Maryland,  Col.  Johns,  marching  from  the 
mouth  of  Patterson's  Creek,  through  Frankfort 
and  Springfield,  was  met  by  the  114th  Virginia 
Militia,  under  Col.  A.  Monroe,  at  the  bridge 
over  the  South  Branch,  seven  miles  from  Rom- 
ney, checked,  and  fell  back  to  Patterson's  Creek, 
with  a  loss  of  six  or  eight  in  killed  and  wounded. 
On  28  October  Gen.  "Stonewall"  Jackson  was 
assigned  to  the  command  of  the  Valley  District, 
with  headquarters  at  Winchester,  and  imme- 
diately prepared  to  clear  the  valley  of  Union 
troops.  He  called  out  the  militia,  and  being 
reinforced  by  Gen.  Loring's  division  from  West 
Virginia,  set  out  late  in  December  to  destroy 
the  Chesapeake  and  Ohio  canal,  and  the  Balti- 
more &  Ohio  Railroad,  and  to  recover  Romney. 
To  withdraw  his  attention  from  the  railroad. 
Col.  Dunning,  in  command  at  Romney,  made  a 
demonstration    toward    Winchester    with    2,000 


infantry  and  cavalry  and  six  gims.  He  marched 
on  the  night  of  6  Jan.  1862,  and  next  morning: 
at  Blue's  Gap,  16  miles  from  Romney,  fell 
upon  700  Virginia  militia,  under  Col.  Monroe, 
scattered  them  and  captured  two  guns,  several 
prisoners,  and  some  baggage,  without  the  loss 
of  a  man,  and  returned  to  Romney.  On  the  same 
day  Jackson  left  the  vicinity  of  Hancock  and 
marched  for  Romney.  Hearing  of  his  approach, 
the  Union  troops  retreated  from  Romney  on 
the  loth  toward  New  Creek.  Jackson  occu- 
pied the  town  on  the  14th,  and  placed  Loring's 
division  there  in  winter  quarters.  Loring  and 
his  officers  complained  to  the  Richmond  author- 
ities, and  the  Confederate  secretary  of  war 
ordered  Jackson  to  move  the  division  back  to 
Winchester,  which  was  done  31  January,  and  on 
7  February  the  town  was  again  occupied  by 
Union  troops,  under  Gen.  F.  W.  Lander.  Be- 
tween this  time  and  the  close  of  the  war  the 
town  changed  hands  several  times,  but  for  the 
greater  part  of  the  time  was  in  Union  possession. 
Consult  'Official  Records,'  Vols.  II.  and  V. 

E.  A.  Carman. 

Romola,  rom'^-la,  a  novel  by  George  Eliot, 
first  published  serially  in  'The  Cornhill  Maga- 
zine' from  July  1862  to  July  1863,  and  issued  in 
book  form  in  1864.  The  scene  is  laid  in  Flor- 
ence at  the  end  of  the  isth  century,  and  its  great 
figure  is  Savonarola.  The  civic  struggle  between 
the  Medici  and  the  French  domination  and  the 
religious  struggle  between  Renaissance  paganism 
and  ascetic  Christianity  form  the  background 
of  the  tale.  The  story  proper  follows  the  for- 
tunes of  Tito  Melema, —  a  Greek,  charming,  bril- 
liant, false, —  his  marriage  with  Romola  of  the 
Florentine  house  of  Bardi,  his  moral  degradation 
and  death.  The  incidents  are  many,  the  local 
color  is  rich,  but  the  emphasis  of  the  book  is 
laid  on  the  character  of  Tito. 

Romulus,  rom'u-liis,  mythical  founder  and 
first  king  of  Rome.  He  is  said  to  have  been 
the  son  of  Sylvia,  generally,  but  incorrectly, 
called  Rhea  Silvia,  daughter  of  Numitor,  king  of 
Alba,  and  one  of  the  priestesses  of  Vesta.  By 
the_  god  Mars  she  became  the  mother  of  male 
twins,  whom  Amulius,  who  had  usurped  the 
throne  of  Numitor,  ordered  to  be  thrown  into 
the  Anio,  but  the  basket  containing  the  two  boys, 
Romulus  and  Remus,  was  stranded  at  the  foot 
of  the  Palatine  Hill.  Here  a  she-wolf,  going 
down  to  the  river  to  drink,  was  attracted  by  their 
cries,  carried  them  to  her  cave,  and  suckled 
them.  Some  time  afterward  chance  brought 
thither  Faustulus,  the  king's  herdsman,  who 
took  them  home  and  educated  them.  With  him 
Romulus  and  Remus  spent  their  youth.  When 
they  had  grown  up  Amulius  was  deprived  of 
his  usurped  throne  by  Romulus  who  reinstated 
his  grandfather  Numitor  in  his  dominions.  After 
this  the  brothers  resolved  to  build  a  city.  Rom- 
ulus wished  to  place  it  on  the  Palatine,  Remus 
on  the  Aventine,  or  on  another  hill  three  or 
four  miles  down  the  Tiber.  Determining  to 
reach  a  decision  by  consulting  the  augurs,  each 
took  his  station  on  his  favorite  hill ;  the  night 
passed  away,  and  at  the  first  streak  of  dawn 
Remus  saw  six  vultures;  but  at  simrise,  when 
this  news  was  brought  to  Romulus.  12  vultures 
flew  by  him.  Each  claimed  the  ananiry  in  his 
favor ;  but  as  their  companions  decided  for  Rom- 
ulus his  brother  was  forced  to  vicld.     Rcmulus. 
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to  oiitlina  the  boundary  of  the  city,  yoked  a  bul- 
lock and  a  heifer  to  a  plow,  marked  a  deep 
furrow  round  the  base  of  the  Palatine,  and 
guided  by  this  line  began  to  raise  the  wall. 
Remus  leaped  over  the  rude  rampart  in  scorn, 
wliereupon  the  enraged  Romulus  slew  him.  Ac- 
cording to  another  tradition  Remus  fled  from 
the  anger  of  his  brother  beyond  the  Alps,  and 
founded  Rheinis.  Romulus  was  immediately 
struck  with  remorse,  and  could  obtain  no  rest 
till  he  appeased  his  brother's  shade  by  instituting 
the  festival  of  the  Lemuria  for  the  souls  of  the 
departed.  Thus  is  Rome  said  to  have  been 
founded  in  the  year  753  (or  according  to  others 
752  or  751)  B.C.  The  small  number  of  friends 
who  had  followed  Romulus  were  insufficient  to 
people  his  city.  Men  enough  were  gained  by 
making  the  city  a  refuge  for  exiles;  but  the 
Roman  citizens  soon  wanted  women.  Romulus 
thereupon  instituted  a  religious  festival,  to  which 
he  invited  the  Sabines  with  their  wives  and 
daughters.  In  the  midst  of  the  festival  the 
unarmed  strangers  were  suddenly  attacked,  and 
the  Sabine  women  borne  away  as  captives.  The 
two  states  thus  became  engaged  in  war;  but 
the  entreaties  of  the  ravished  females,  who 
threw  themselves  between  the  contending  parties, 
at  length  effected  a  peace,  and  Rome  gained  by 
her  union  with  the  Sabines  an  important  addi- 
tion. According  to  tradition  Romulus  ascended 
to  heaven  into  the  company  of  the  gods,  after  he 
had  completed  the  work  of  founding  the  eternal 
city;  and,  until  the  introduction  of  Christianity, 
Rome  worshipped  its  founder  in  temples  ex- 
pressly dedicated  to  him. 

Ronaldshay,  run'ald-sha.  North  and  South, 
two  of  the  Orkrjey  Islands  (q.v.),  Scotland. 

Ronayne,  ro-nan',  Maurice,  American 
Roman  Catholic  clergyman  and  author:  b. 
Castlemartyr,  Ireland,  2  April  1828;  d.  Fordham, 
N.  Y.,  3  March  1903.  He  received  his  educa- 
tion for  the  priesthood  in  Ireland  and  France, 
and  entered  the  Jesuit  Order  in  1853.  He  came 
to  the  United  States  in  1855,  was  ordained  to 
the  priesthood  in  1856,  taught  in  St.  John's 
College,  Fordham,  N.  Y.,  and  was  for  many 
years  professor  of  history  in  the  college  of  St. 
Francis  Xavier,  New  York.  In  1898  he  re- 
turned to  the  college  at  Fordham,  where  he 
spent  the  remaining  years  of  his  life  as 
spiritual  director.  His  writings  upon  the  labor 
question  may  be  found  in  various  Roman  Catho- 
lic periodicals.  His  most  important  books  are: 
♦Religion  and  Science*  (1879)  and  <God  Know- 
able  and  Known.' 

Ron'cador,  one  of  several  Californian 
drum-fishes  of  the  family  Scianida,  especially 
the  red  Scitena  saturna,  and  Roncador  stearnsi, 
both  food-fishes  of  some  importance. 

Roncesvalles,  ron-thes-val'ySs  (French, 
RoNCEVAux,  rons-vo), Spain,  a  valley  in  Navarre, 
between  Pampeluna  and  Sl  Jean  de  Port,  where, 
according  to  tradition,  the  rear  of  Charlemagne's 
army  was  defeated  by  the  Arabs  in  778,  and 
the  brave  Roland  killed.  The  battle  forms,  an 
essential  part  in  the  fabulous  c^clus  of  Charles 
the  Great  or  Charlemagne.  (See  Roland  and 
Romance.)  Roncesvalles,  the  chief  place  of  the 
valley,  22  miles  northeast  of  Pampeluna,  is 
traversed  by  the  so-called  Gates  of  Roland,  lead- 
ing over  the  Pyrenees  to  France ;  in  the  church 
fabulous  antiquities  bearing  the  name  of  Roland 


are  shown.  The  French  under  Moncey  defeated 
the  Spaniards  here  in  1794,  and  here  Souk  took 
up  a  strong  position  in  1813,  from  which  he  was 
dislodged  by  Wellington. 

Ron'co,  a  West  Indian  name  for  various 
drumfish  of  the  genus  Hcemulon,  popular  among 
fishermen  and  in  the  market,  especially  H. 
bonaricnse  (ronco  prieto)  and  H.  parra  (ronco 
bianco)  or  sailor's  choice. 

Rondeau,  ron'do,  or  Rondo,  originally  a 
short  lyric  of  13  lines  divided  into  three  unequal 
strophes;  the  two  or  three  first  words  form 
the  burden,  and  are  repeated  after  the  8th  and 
13th  line.  The  term  is  now  chiefly  applied  to 
a  musical  composition,  vocal  or  instrumental, 
generally  consisting  of  three  strains,  the  first  of 
which  closes  in  the  original  key,  while  each  of 
the  others  is  so  constructed  in  point  of  modula- 
tion as  to  reconduct  the  ear  in  an  easy  and  nat- 
ural manner  to  the  first  strain.  The  rondeau 
takes  its  name  from  the  circumstance  of  the 
melody  going  round  after  both  the  second  and 
third  strain  to  the  first  strain,  with  which 
it  is  finally  closed.  While  it  frequently  forms 
the  last  movement  of  a  sonata  or  a  sym- 
phony, it  is  quite  as  common  as  a  separate 
composition. 

Ronge,  Johannes,  yo-han'nes  rong'e,  (jcr- 
man  Anti-Catholic  religious  leader:  b.  Bisch- 
ofswalde,  Silesia,  16  Oct  1813;  d.  Vienna 
26  Oct.  1887.  He  studied  theology  at  the  Uni- 
versity of  Breslau  1837-9,  was  ordained  to  the 
priesthood  in  1840,  and  in  1841  became  chaplain 
at  Grottkau.  Having  manifested  an  opposition 
to  the  discipline  of  the  church,  he  was  suspended 
in  1843.  On  I  Oct.  1844,  he  published  a  letter 
against  the  exhibition  of  the  "holy  coat»  at 
Treves,  which  was  soon  followed  by  the  organi- 
zation of  the  so-called  German  Catholic  con- 
gregations. (See  German  Catholics.)  He 
published  in  succession  a  number  of  pamphlets, 
in  which  he  called  on  the  Roman  Catholic  laity 
and  the  lower  clergy  to  leave  the  communion 
of  that  church.  These  were  generally  under- 
stood to  be  written  from  the  standpoint  of 
deism;  and  in  subsequent  years  Ronge  pro- 
nounced himself  more  and  more  unreservedly 
in  favor  of  deistic  doctrines.  He  took  part  with 
the  radicals  in  1848,  and  was  obliged  to  flee 
to  London,  where  he  signed  in  1851,  with  Ruge, 
Struve,  Kinkel,  and  others,  a  democratic  mani- 
festo to  the  (ierman  people,  and  where  he  be- 
came the  leader  of  a  free  congregation.  In 
consequence  of  the  amnesty  granted  by  the 
Prussian  government,  he  in  1861  again  made  his 
appearance  in  Breslau.  He  founded  a  reform 
association  at  Frankfort-on-the-Main  in  1863, 
and  from  1873  resided  at  Darmstadt.  Consult 
the  article  'Deutschkatholiken>  in  Wetzer  und 
Welte's  •Kirchenlexikon.> 

Ronsard,  Pierre  de,  pe-5r  d6  roti-sar, 
French  poet:  b.  Chateau  de  la  Poissoniere, 
Vendomois,  11  Sept.  1524;  d.  St.  Cosme  near 
Tours,  27  Dec  1585.  He  entered  as  page  the 
service  of  the  dauphin,  and  then  of  the  Due 
d'Orleans,  2d  son  of  the  king.  In  1538  he 
accompanied  James  V.  of  Scotland  and  his  bride 
Marie  de  Lorraine  back  to  their  kingdom,  and 
remained  at  the  Scottish  court  three  years.  He 
also  spent  six  months  at  the  English  court,  and 
was  then  employed  in  a  diplomatic  capacity  in 
Germany,    Piedmont,    Flanders,    and    Scotland. 
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On  his  return  to  France  he  devoted  himself  with 
great  eagerness  to  the  study  of  literature.  With 
a  group  of  followers,  self-styled  the  "Pleiade," 
he  cast  away  the  literary  traditions  and  ideals  of 
mediaeval  France,  and  sought  inspiration  from 
the  Latin  and  Greek  classics.  The  result  was 
transformatory,  and  Ronsard's  influence  on  the 
progress  of  French  letters  was  thus  very  great 
In  the  Floral  Games  at  Toulouse  he  triumphed 
over  his  competitors,  and  received  a  stiver  statue 
of  Minerva,  which  he  presented  to  Henry  II. 
He  was  greatly  esteemed  by  that  prince,  and  by 
his  successors,  Francis  II.  and  Charles  IX.;  ob- 
tained the  abbey  of  Bellozane,  and  was  also 
prior  of  St.  Cosme.  His  writings,  consisting 
of  sonnets,  madrigals,  eclogues,  lyric  pieces, 
elegies,  and  satires,  and  a  fragment  of  an  epic 
poem,  <La  Franciade,'  were  read  with  almost 
incredible  admiration  by  his  contemporaries, 
and  brought  him  valuable  presents  from  Queen 
Elizabeth  of  England  and  the  imprisoned  Queen 
of  Scots.  Many  of  his  sonnets  and  odes  possess 
considerable  merit,  but  his  style  is  marred  by 
affectation,  and  his  pages  are  filled  with  freshly 
imported  words  from  the  classic  languages. 
There  are  editions  by  Blanchemain  (1856-67) 
and  Marty-Laveaux  (1887  et  seq.). 

Rood,  Ogden  Nicholas,  American  physi- 
cist: b.  Danbury,  Conn.,  3  Feb.  1831;  d.  New 
York  12  Nov.  1902.  He  was  graduated  from 
Princeton  in  1852  and  afterward  studied  at  Yale 
and  at  the  universities  of  Munich  and  Berlin. 
He  was  appointed  to  the  chair  of  physics  and 
chemistry  at  the  University  of  Troy  m  1858,  and 
in  1863  accepted  the  chair  of  physics  at  Columbia 
where  he  remained  until  his  death.  In  his 
researches  and  experimental  work  he  showed 
great  originality  and  skill,  his  specialties  being 
in  the  fields  of  mechanics,  optics,  acoustics,  and 
electricity.  His  original  experiments  included 
the  application  of  stereoscopic  photography  to 
the  microscope,  the  quantitative  analysis  in  color 
contrast,  the  measurement  of  the  duration  of 
flashes  of  lightning,  and  he  was  the  first  to  de- 
scribe a  photometric  method  that  is  independent 
of  color.  He  was  a  leading  member  of  the  prom- 
inent scientific  societies,  author  of  nearly  100 
monographs  and  also  wrote:  < Modem  Chro- 
matics' (1881);  <The  Voice  and  the  Ear> ;  etc. 

Rood,  a  cross.  The  term  is  more  particu- 
larly applied  to  the  large  cross  erected  in  Roman 
Catholic  churches  over  the  entrance  of  the  chapel 
or  choir;  this  is  often  of  a  very  large  size,  says 
the  'Glossary  of  Architecture,*  and  when  com- 
plete is  like  other  crucifixes,  accompanied  by 
the  figures  of  Saint  John  and  uie  Blessed  Virgin, 
placed  one  on  each  side  of  the  foot  of  the  cross ; 
but  these  are  more  often  _  omitted.  The  rood 
loft  was  the  gallery  in  which  the  cross  was  set 
to  view,  and  the  rood-arch  was  the  arch  between 
the  nave  and  the  chancel,  that  is,  the  arch  over 
the  rood-loft.  Rood-lofts  became  common  in 
England  in  the  14th  century,  were  ordered  taken 
down  by  the  government  in  the  15th  and  i6th 
centuries,  and  temporarily  were  restored  under 
Queen  Mary.  See  the  Irish  Constitution  of 
1635,  p.  no. 

Rood.    See  Weights  and  Measukes. 

Rood-screen,  a  screen  of  wood,  stone,  or 
wrought  iron,  separating  the  western  end  of  the 
ritual  choir  from  the  nave  in  many  churches,  and 
fonning  a  support  for  the  rood,  a  cross  or  cru- 


cifix, placed  in  the  centre  of  the  rood-beam. 
Sometimes  the  rood-screen  was  double  with 
vaulting  between  and  a  rood-loft  over  it,  as  at 
Southwell  Cathedral.  It  was  frequently  orna- 
mented with  niches  in  which  were  placed  statues, 
as  at  York  Minster  and  Rochester  Cathedral. 

Roof,  the  covering  of  a  building  by  which 
the  interior  secures  protection.  In  ordinary  ac- 
ceptation the  term  includes  the  covering  and  the 
supporting  framework,  though  in  carpentry  the 
term  is  applied  only  to  the  framework.  Roofs 
are  broadly  distinguished  as  flat  or  sloping. 
The  former  were  used  almost  exclusively  among 
ancient  peoples  and  are  at  present  employed 
largely  in  Eastern  countries  where  the  roof  is 


Fig.  I. 


devoted  to  some  extent  to  domestic  purposes. 
The  sloping  roof,  being  to  a  great  extent  an 
ornamental  consideration,  has  given  way  to  the 
flat  roof  in  modem  business  buildings,  where 
economy  of  construction  prevails.  Flat  roofs  are 
usually  covered  with  tar,  metal,  asphalt  or  gravel. 
The  framework  of  the  roof  has,  until  the  modern 
application  of  iron  to  this  use,  been  almost 
exclusively  of  timber ;  and  the  end  desired  has 
been  to  arrange  the  timbers  in  such  relations 
as  to  secure  the  greatest  strength  and  stiffness 
consistent  with  the  minimum  of  weight ;  also  to 
avoid  lateral  strain  or  thrust  upon  the  walls.  The 
form  chosen  has  been  that  of  two  or  more  in- 
clined planes  for  the  slopes  of  the  roof  over  the 
enclosed  space.  Two  inclined  planes  are  formed 
by  a  series  of  sloping  rafters  having  the  lower 
ends  tied  together  to  prevent  spreading.  The 
upper  ends  forming  the  angle  of  the  roof  and 
connected  by  the  ridge-piece.  The  method  of 
tying  the  rafters  is  by  a  horizontal  beam  laid 
across  the  span,  receiving  at  each  end  the  foot 
of  one  of  the  rafters,  the  two  being  securely 
mortised.  This  is  called  a.  tie-beam,  when  the 
roof  is  of  wide  span  it  becomes  necessary  to 
secure  the  tie-beam  against  settling  in  the  mid- 
dle, and  this  is  done  by  joining  the  centre  of 
the  tie-beam  and  the  ridge  angle  of  the  rafters 
by  a  king-post  (A  in  Fig.  i). 

Sometimes  two  vertical  beams  are  sus- 
pended from  the  rafters  to  the  tie-beam,  and 
these  are  called  queen-posts  (BB  in  Fig.  2). 


FlQ.  2. 


Braces  or  struts  (c)  may  be  carried  from 
the  foot  of  the  suspended  posts  to  the  rafters 
to  afford  additional  stiffness  to  the  frame. 
Further  support  is  given  to  the  rafters  in  roofs 
of  long  span  by  one  or  a  series  of  transverse 
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longitudinal  beams  called  purlins.  E^arly  Chris- 
tian basilicas,  of  which  San  Miniato  in  Florence 
is  typical,  had  roofs  of  the  character  just  de- 
scribed. When  the  period  of  Gothic  architecture 
was  reached  the  king^post  and  tie-beam  was 
carved  and  molded,  in  cases  where  wooden 
roofs  were  used  instead  of  stone  vaulting.  Open 
timber  roofs  were  used  in  England  more  than 
on  the  Continent  for  churches  and  halls.  The 
finest  example  is  that  of  Westminster  Hall  (Fig. 
3)  completed  in  1399  and  having  a  span  of  68 
feet. 


Fic.  3. 

In  this  example  the  central  part  of  the  tie- 
beam  is  cut  away,  and  the  great  rigidity  of  the 
framework  prevents  any  inordinate  thrust  upon 
the  walls. 

The  inclination  or  pitch  of  the  roof  seems 
to  be  regulated  by  taste,  after  the  general  law 
is  observed  that  countries  of  moist  climate  re- 
quire a  sloping  roof  to  carry  off  the  rain  and 
snow.  The  slope  of  a  Greek  pediment,  marking 
that  of  the  roof,  varied  from  15°  to  16;^^° ;  Ro- 
man roofs,  the  roofs  of  Romanesque  buildings, 
and  also  those  of  the  Renaissance  era,  generally 
carried  an  inclination  increased  one  quarter  to 
that  of  Greek  buildings.  The  Gothic  pitch 
sometimes  reached  to  50  or  60°.  But  since  the 
period  of  the  prevalence  of  one  particular  style, 
great  latitude  has  been  observed,  Germany  and 
the  Netherlands  favoring  a  steep  roof,  and  France 
retaining  a  moderately  steep  inclination  even  in 
her  Renaissance  structures ;  but  England  has 
tended  toward  the  lowering  of  the  pitch. 

The  commonest  form  is  the  gable  roof  where 
each  end  terminates  in  a  gable.  Modifications  of 
this  are  the  curb-roof  in  which  the  slope  is 
broken;  further  distinguished  as  the  gambrel 
roof  where  only  two  opposite  sides  are  sloping; 
the  French  roof  where  the  slope  beneath  the 
curb  approaches  almost  to_  verticality  and  that 
above  is  nearly  flat  or  with  a  slightly  visible 
slope;  the  Mansard  roof,  named  after  its  de- 
signer. Mansard,  where  the  slope  beneath  the 
curb  is  pierced  by  dormer  windows.  The  hipped 
roof  is  one  having  a  double  pitch  and  no  gables, 
and  the  ridge  shorter  than  the  parallel  wall 
plates.  The  pyramidal  roof  is  one  where  the 
ridge  is  so  short  as  to  approach  a  point    Various 


modifications  of  these  general  forms  are  known 
by  a  variety  of  names. - 

The  recent  use  of  iron  for  roof-frames  has 
become  very  general,  especially  where  wide  spans 
are  required  as  in  the  case  of  railway  train 
sheds.  The  general  principles  of  construction 
employed  iiv  wooden  frames  are  utilized  in  iron 
ridge  roofs;  but  for  oval  or  conical  roofs,  the 
iron  trusses  require  a  consideration  of  the  prin- 
ciples governing  those  of  bridge  trusses.  See 
Bridges. 

The  covering  of  sloping  roofs  is  of  various 
material,  such  as  thin  slabs  of  stone,  thatch, 
tiles,  slate,  metal,  shingles  and  cement 

Roofing  Tiles.     See  Tiles. 

Rook,  a  European  crow  (Corvus  frugilegus). 
having  the  base  of  the  bill,  forehead  and  upper 
part  of  the  throat  naked.  The  rook  possesses 
a  voice  much  less  harsh  than  that  of  the  crow. 
Rooks  are  gregarious  in  habits,  and  nest  in  great 
communities  or  rookeries,  thus  differing  from 
other  species  of  the  family.  The  nests,  which  are 
placed  in  tree  tops,  are  built  or  repaired  early, 
in  March,  and  the  young  are  hatched  in  April. 
The  food  consists  chiefly  of  grubs,  although 
grain  appears  to  form  part  of  the  dietary.  In 
Great  Britain  the  rook  is  a  permanent  resident 
or  partial  migrant,  but  in  other  parts  of  Europe 
these  birds  appear  to  be  more  or  less  strictly 
migratory.  The  same  species  is  found  in  Asia, 
where  related  species  having  the  facial  feathers 
only  partially  deciduous  also  occur. 

Rooke.  ruk.  Sir  George,  English  admiral: 
b.  1650;  d.  24  Jan.  1708-9.  At  an  early  age  he 
entered  the  royal  navy,  and  in  1694  became  one 
of  the  lords  commissioners  of  the  admiralty  and 
adrniral.  He  distinguished  himself  in  the  fight 
against  the  French  and  Spanish  fleets  in  Vigo 
Bay  (1702),  and  at  the  capture  of  Gibraltar  in 
July  1704.  On  9  Aug.  1704  he  fell  in  with  a 
French  fleet -of  much  superior  force,  under  the 
Comte  de  Toulouse,  oflf  Malaga,  and  an  engage- 
ment, which  lasted  nearly  the  whole  day,  en- 
sued. Victory  remained  with  the  English, 
though  none  of  the  French  ships  were  captured. 
The  news  of  the  Malaga  victory  reached  Eng- 
land during  the  celebration  over  Blenheim,  and 
Rooke's  name  was  put  forward  for  honors  along 
with  Marlborough's;  but  being  a  Tory  he  suf- 
fered from  the  jealousies  of  the  Whigs,  the 
dominant  power.  His  command  was  taken  away 
from  him  and  he  retired  in  disgust  to  his  family 
seat  in  Kent. 

Rookwood  Pottery.     See  Pottery. 

Roon,  ron,  Albrecht  Theodor  Emil  von, 
Prussian  soldier:  b.  Pleushagen  30  April  1803; 
d.  Berlin  23  Feb.  1879.  He  entered  the  army  in 
1821 ;  was  attached  to  the  Topographical  Bureau 
in  Berlin,  1833-5;  became  captain  in  1836,  and 
major  in  1842;  in  1848  became  chief  of  staff 
of  the  8th  army  corps  at  Coblentz,  took  part 
in  the  campaign  at  Baden  of  that  year ;  and  was 
promoted  lieutenant-general  in  1859.  In  the 
latter  year  he  was  appointed  a  member  of  a 
commission  on  the  reorganization  of  the  army. 
He  had  given  special  attention  to  this  subject 
for  many  years,  but  his  proposals  which  were 
in  effect  an  extension  with  modifications  of 
Scharnhorst's  system,  embracing  a  universal 
three  years'  service  and  a  reserve  were  car- 
ried only  after  long  opposition.  The  Austrian 
war  of  1866  demonstrated  that  value  of  his  sys- 
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tern.  He  attended  the  German  emperor  through- 
out the  Franco-Prussian  war,  and  was  created 
a  count  in  1871.  The  ministry  of  war  which 
he  had  held  since  1859  he  resigned  in  1871  to- 
gether with  the  ministry  of  marine,  held  since 
1861.  In  1872  he  succeeded  Bismarck  as  presi- 
dent of  the  Prussian  cabinet  and  was  made 
field-marshal  shortly  after;  but  soon  resigned. 
He  was  the  author  of  several  works  on  geog- 
raphy published  between  1832  and  1839. 

Roosevelt,  ro'ze-velt,  Nicholas  J.,  Ameri- 
can inventor:  b.  New  York  27  Dec.  1767;  d. 
Skaneateles,  N.  Y.,  30  ^Tuly  1854.  He  engaged 
in  manufacturing  and  inventing  in  New  York 
and  was  connected  with  Robert  R.  Livingston 
and  John  Stevens  in  experimental  boat-building. 
In  1798  he  conceived  the  idea  of  a  vertical  wheel, 
a  suggestion  which  made  steam  navigation  a 
success.  The  first  experiment  was  made  in  a 
boat  launched  in  1802  and  propelled  by  the  verti- 
cal wheels.  In  1809  he  was  assoaated  with 
Fulton  in  the  introduction  of  steamboats  into 
western  waters  and  in  181 1  built  and  launched 
the  New  Orleans  with  which  he  made  a  pioneer 
trip  down  the  Ohio  and  Mississippi  rivers  in  14 
days.  He  obtained  letters  patent  from  the  United 
States  government  in  1814  protecting  his  inven- 
tion, but  was  denied  protection  by  the  New 
Jersey  legislature.  Fulton  never  claimed  the  in- 
vention as  his  own,  but  Roosevelt's  title  to  it 
has  never  been  legally  proved. 

Roo'sa,  Daniel  Bennett  Saint  John,  Amer- 
ican ophthalmologist:  b.  Bethel,  N.  Y.,  4  April 
1838.  He  was  graduated  from  the  University  of 
New  York  in  i860,  served  as  assistant  surgeon 
in  1861  and  became  resident  surgeon  at  the 
New  York  Hospital  in  1862.  He  studied  in 
Europe  in  1863  and  in  the  following  year  began 
practice  in  Nevv  York.  From  1803-82  he  was 
professor  of  diseases  of  the  eye  and  ear  at 
tlie  University  of  New  York,  occupied  the  same 
chair  at  the  University  of  Vermont  in  1875-80. 

Rocs,  Johann  Heinrich,  German  painter: 
b.  Otterberg,  in  the  Palatinate,  27  Oct.  1631 ; 
d.  Frankfort-on-Main  3  Oct.  1685.  He  came  to 
Amsterdam  and  applied  himself  to  landscape 
and  animal  painting.  After  a  visit  to  Italy  he 
settled  finally  at  Frankfort.  Most  of  his  land- 
scapes are  in  the  conventional  Italian  style. 

Roosevelt,  Robert  Barnwell,  American 
author  and  politician:  b.  New  York 7  Aug.  1829; 
d.  Sayville,  L.  I.,  14  June  1906.  He  was  admitted 
to  the  bar  and  practised  law  in  New  York  until 
1871,  when  he  was  elected  to  Congress.  In 
1888  he  was  appointed  minister  to  the  Nether- 
lands and  served  two  years.  His  most  impor- 
tant public  service,  however,  was  in  the  estaD- 
lishment  of  the  United  States  Fish  Commission, 
of  which  measure  he  was  the  originator  and 
promoter  while  in  Congress. 

Roosevelt,  Theodore,  American  politician 
and  author,  26th  President  of  the  United  States : 
b.  New  York  27  Oct.  1858.  He  was  educated 
privately  and  at  Harvard,  from  which  he  was 

fraduated  in  1880;  then  for  a  year  traveled  in 
_  urope,  which  he  later  at  intervals  revisited ;  and 
in  i^i  published  his  first  book,  _  'The  Naval 
War  of  i8i2,>  characterized,  like  his  subsequent 
workS;  by  creditable  research,  general  accurr.cy, 
and  vigorous  statement.  He  came  into  politics 
as  a  champion  of  civil-service  principles.  In  tlie 
autumn  of  1881  he  was  elected  to  the  State 
assembly  of  New  York  from  the  21st  district, 
and  he  served  in  that  body  continuously  until 


1884.  He  introduced  into  the  assembly  the  first 
civil-service  bill,  passed  in  1883.  In_  1884  he 
was  chairman  of  the  New  York  delegation  to  the 
national  Republican  convention.  He  was  nom- 
inated in  1886  as  an  independent  candidate  for 
the  New  York  mayorality,  but,  though  he  re- 
ceived Republican  endorsement,  was  defeated  by 
Abram  S.  Hewitt  (q. v.),  candidate  of  the  United 
Democracy,  who  was  elected  by  about  22,000 
plurality.  In  May  1889  he  was  made  by  Presi- 
dent Harrison  a  memberof  the  United  States 
civil-service  commission,  in  which  post  he  con- 
tinued until  May  1895.  During  this  six  years' 
incumbency  he  strictly  endeavored  to  apply  the 
test  of  merit  to  all  executive  positions,  with 
the  result  that  the  commission  assumed  a  posi- 
tion of  importance  it  has  never  since  lost,  ^nd 
civil-service  law  gained  a  new_  vitality.  At  the 
beginning  of  his  term  of  service,  14,000,  at  its 
close,  40,000,  employees^  held  their  positions 
under  the  rules  of  the  civiNservice.  From  the 
civil-service  commission  he  resisrned  to  become 
president  of  the  board  of  New  York  police  com- 
missioners during  the  administration  of  Mayor 
Strong.  At  once  he  undertook  the  taskof  thor- 
ough reorganization.  Among  the  principles  in- 
sisted on  by  him  was  an  impartial  application 
of  the  civil-service  idea  to  appointments  to  the 
police  force  and  promotions  in  it.  By  his  rig- 
orous enforcement  of  laws  and  ordinances  he 
gave  unwonted  effectiveness  to  the  office.  _  This 
post  he  relinouished  in  1807  to  become  assistant- 
secretary  of  the  navy  to_  Secretary  John  D.Long 
(q.v.),  in  the  first  administration  of  President 
McKinley.  Quickly  acquiring  the  extensive  de- 
tailed knowledsje  necessary  to  his  post,  he  be- 
gan to  urce  that  preparation  of  the  na\'y  for" 
warfare  which  contributed  so  signally  to  the  tri- 
umph of  American  arms  in  the  Spanish-.^meri- 
can  war.  He  called  for  two  appropriations  of 
respectively  $?oo.ooo  and  $500,000,  for  ammu- 
nition for  naval  target  practice ;  and  though  this 
was  at  the  time  deemed  extravagant,  it  was 
later  amply  justified  bv  the  skill  of  American 

rnners  as  shown  at  Manila  and  Santiago.  On 
May  i8f)8  he  resigned  his  assistant-secretary- 
ship to  enter  the  army.  His  experience  in  1884-8 
in  the  8th  regiment  N.  Y.  N.  G.,  in  which  he 
had  for  z  time  served  as  captain,  furnished 
some  basis  for  his  military  career.  He  joined 
Leonard  Wood  (q.v.),  captain  and  surgeon,  U. 
S.  .A.  (now  major-general,  U.  S.  A.),  In  re- 
cruiting the  1st  United  States  volunteer  cavalpr, 
of  which  he  became  lieutenant-colonel,  with 
Wood  as  colonel.  Notwithstanding  he  was 
second  in  command,  his  regiment,  coijiposed  to 
a  large  extent  of  cowboys  and  western  hunters, 
was  popularly  known  as  "Roosevelt's  Rough 
Riders."  On  i  July  1808  he  led  the  yictorious 
charge  of  the  "Rough  Riders"  and  the  9th  cavalry 
up  San  Juan  hill,  on  11  July  was  promoted  col- 
onel and  in  September  was  mustered  out.  On  .27 
September  he  was  nominated  as  Republican  can- 
didate for  the  governorship  of  New  York  obtain- 
in?  753  ballots  to  218  for  Governor  F.  S.  Black 
(q.v.).  He  entered  on  an  active  campaiom.  and 
was  elected  by  a  plurality  of  18,079  over  his 
Democratic  opponent.  Judge  Augustus  Van 
Wyck  (a.v.).  He  at  first  declined  to  sanction 
the  use  ot  his  name  in  connection  with  the  vice- 
pi  csiJoncy  in  McKinley 's  second  campaign,  but 
ultim;.t:!y  yieldttl,  and  was  nominated  by  aco'n- 
mation  ?t  the  national  Republican  converti'-n 
at  Philadelphia  21  June  1909.  _  He  i:T:::-~'''-*ely 
set  out  on  an  aggressive  speaking  tour,  extend- 
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teg  to  the  Far  West  The  assassination  of 
President  McKinley  placed  him  in  the  Presi- 
dential chair.  On  14  Sept.  1901  the  oath  of 
office  was  administered  by  United  States  Dis- 
trict Judge  John  R.  Hazel.  Upon  his  accession 
he  announced  that  he  would  unbrokenly  con- 
tinue the  policy  of  McKinley,  whose  cabinet 
he  retained.  In  November  1904  he  was  elected 
for  the  full  term  by  a  plurality  of  over  2,000,- 
000  votes,  the  largest  plurality  ever  given  any 
Presidential  candidate.  Almost  immediately 
after  the  expiration  of  his  second  term  of 
office  as  President  of  the  United  States  (23 
March  1909),  Mr.  Roosevelt,  with  a  large  party 
and  ample  equipments,  sailed  for  the  wilds  of 
Africa  to  hunt  the  beasts  of  the  Jungle  and  other- 
wise to  divert  himself.  Numerous  specimens  of 
game  and  fauna  were  shipped  to  the  Smith- 
sonian Institution,  which  outfitted  the  expedition. 

Returning  to  civilization  in  the  spring  of 
1910,  Roosevelt  passed  through  Egypt,  Italy, 
France,  Belgium,  Austria,  Germany,  Holland, 
Denmark-,  Norway,  and  Sweden  — every  large 
country  of  Europe  save  Russia  —  being  every- 
where received  with  honor.  He  lectured  to 
audiences  in  Egypt,  Germany,  France,  England, 
and  Norway,  where  he  was  awarded  the  Nobel 
Peace  Prize  on  account  of  his  share  in  pro- 
moting peace  negotiations  between  Russia  and 
Japan  some  years  ago.  Before  he  had  reached 
England  in  his  homeward  trip.  President  Taft 
appointed  Mr.  Roosevelt  envoy  extraordinary 
to  represent  the  United  States  at  the  funeral 
of  Edward  VII.  In  London  he  was  given  the 
freedom  of  the  city,  and  there  addressed  the 
Englishmen  on  their  Egyptian  policy  —  an  ad- 
dress which  aroused  considerable  comment,  as 
did  his  earlier  lecture  to  the  students  at  Egypt. 
In  France  he  discussed  his  favorite  race-suicide 
views,  and  in  Berlin  lectured  on  "Biological 
Analogies  in  History." 

Roosevelt  and  his  party  returned  to  America 
18  June  1910  and  was  enthusiastically  greeted 
by  the  citizens  of  New  York.  For  the  events  of 
his  administration  see  United  States,  History. 
He  has  written:  'Hunting  Trips  of  a  Ranch- 
man>  (1883)  ;  a  <Life  of  T.  H.  Benton>  (1886)  ; 
a  'Life  of  Gouvemeur  Morris>  (1887)  ;  'Ranch 
Life  and  the  Hunting  TraiP  (1888)  ;  a  'His- 
tory of  the  City  of  New  York'  (1890)  ;  'Essays 
on  Practical  Polities'  (1802)  ;  'The  Wilderness 
Hunter'  (1893)  ;  *The  Winning  of  the  West' 
(1880-96) ;  'American  Ideals'  (1897) ;  *The 
Rough  Riders'  (1800)  ;  a  'Life  of  Oliver  Crom- 
well' (1900)  ;  'The  Strenuous  Life'  (1900)  ; 
'California  Addresses'  (1903)  ;  'Maxims  of 
Theodore  Roosevelt*  (1903) ;  'Addresses  and 
Presidential  Messages'  (1904).  His  works  ap- 
peared in  8  vols,  in  1902.  He  wrote  also  m 
'Hero-Tales  from  American  History'  (1895; 
with  H.  C.  Lodge)  ;  and  'The  Deer  Family' 
(1902;  with  several  others).  The  best  of  his 
books  is  'The  Winning  of  the  West,'  the  nar- 
rative of  the  conquest  of  United  States  territory 
west  of  the  Aljeghanies,  which  takes_  good  rank 
among  authoritative  works  on  United  States 
history.  Consult:  Qemens,  'Theodore  Roose- 
velt, the  American'  (1901);  Leupp,  'Roosevelt, 
the  Man'  (1904)  ;  Baker  'A  Character  Sketch' 
(McClure's,  vol.  12,  1898)  ;  Bigelow,  'President 
Roosevelt'  ('Contemporary  Review,'  vol.  80, 
1901)  ;  Rod,  'Le  President  Roosevelt  d'apres 
son  CEuvre  Litteraire'  ('Correspondant,'  vol. 
aos,    1901) ;    'North    Am.    Rev.,'     'President 


Roosevelt's  First  Year  in  Office'  (vol.  175, 
1902) ;  Guerlac,  'M.  Roosevelt,  Orateur' 
(Revue  Politique  et  Litteraire,'  ser.  4,  vol.  29, 
1903)  ;  Brooks,  'President  Roosevelt'  ('Fort- 
nightly Review,*  vol.  81,  1904)  ;  Riis,  'Theodore 
Roosevelt,  the  Citizen*  (1904). 

Roosevelt  Dam,  the  greatest  engineering 
work  in  connection  with  the  Salt  River  irri- 
gation sroject  in  Arizona,  which  ranks  first 
among  tne  works  of  the  United  States  reclama- 
tion service,  was  completed  in  1910. 

This  wonderful  structure  of  sandstone  and 
cement,  costing  nearly  $9,000,000,  rises  284  feet 
above  Salt  River.  It  is  1,080  feet  long  on  top 
and  170  feet  thick  at  the  base.  Its  foundation 
covers  one  acre  of  ground.  Pfaced  by  the  side 
of  a  twenty-story  building,  it  would  rise  ten 
feet  above  it,  while  its  length  on  top  would  be 
more  than  two  dty  blocks.  Across  its  top  is 
a  roadway  twenty  feet  wide.  The  reservoir 
created  by  the  Roosevelt  dam  is  the  largest 
artificial  body  of  water  in  the  world.  Its  ca- 
pacity is  sixty-one  billion  cubic  feet,  and  if  its 
water  were  spread  over  the  State  of  Delaware 
it  would  cover  the  entire  surface  of  the  State 
a  foot  in  depth. 

Root,  root  or  rflt  Elihu,  American  lawjer 
and  statesman:  b.  Chnton,  N.  Y.,  is  Feb.  1845. 
He  was  graduated  from  Hamilton  Cojiege  in 
1864,  and  from  the  New  York  University  Law 
School  in  1867.  In  the  latter  year  he  was  ad- 
mitted to  the  bar  and  entered  upon  the  practice 
of  his  profession  in  New  York.  In  1883  he 
was  appointed  United  States  District  Attorney 
for  the  southern  district  of  New  York ;  in  1894. 
was  a  delegate-at-large  to  the  New  York  State 
Constitutional  Convention,  and  was  chairman 
of  the  judiciary  committee.  _He  was  appointed 
Secretary  of  War  by  President  McKinley  in 
1899  and  reappointed  in  _i90i.  He  found  the 
work  of  his  department  in  disorder  with  con- 
stant rivalry  among  its  various  bureaus,  but  by 
strict  discipline,  adherence  to  civil-service  rules, 
and  _  establishing  a  system  of  _  promotion  for 
merit,  he  soon  brought  order  into  the  admin- 
istrative departments,  and  turned  his  attention 
to  the  organization  of  the  army._  In  this  field 
he  brought  about  a  number  of  improvements, 
chief  among  which  are  the  assimilation  of  the 
militia  with  the  reg^ular  army  and  the  creation 
of  the_  General  Staff.  He  also  had  charge  of 
the  military  administration  of  Cuba  and  the 
Philippines;  and  while  he  was  severely  criti- 
cised for  not  trying  to  ijrevent  cruelties  in  the 
conquest  of  the  Philippines,  he  must  also  be 
given  credit  for  the  policy  of  the  army  in  en- 
forcing sanitary  measures,  and  preparing  for  in- 
dependent government  in  Cuba ;  and  for  the 
restoration  of  order  and  preparation  for  civil 
government  and  thework  01  the  Philippine  Com- 
mission in  the  Philippines.  In  January  1904  he 
retired  from  the  secretaryship  to  resume  the 
practice  of  law.  On  19  July  1905  he  was  ap- 
pointed Secretary  of  State.  In  1909  he  was 
elected  United  States  Senator  from  New  York. 

Root,  George  Frederick,  American  musi- 
cian and  song-writer:  b.  Sheffield.  Mass.,  30 
Aug.  1820;  d.  Bailey's  Island,  Maine,  6  Aug. 
1895.  He  removed  to  New  York  where  he 
taught  in  1844-50,  studied  in  Paris  for  a  time  in 
1850,  and  in  1859  went  to  Chicago  where  he 
became  a  member  of  the  music-publishing  firm 
of  Root  and  Cady.  _  He  was  the  originator  of 
normal  musical  institutes  and  did  much  to  im- 
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prove  _  the  standard  of  music  in  this  country, 
founding  a  school  of  distinctively  American 
music.  His  song  'The  Battle-Cry  of  Freedom' 
(1861)  gained  immediate  popularity  and  at  one 
time  14  printing-presses  were  engaged  in  print- 
ing it.  *  Tramp,  Tramp,  Tramp,  the  Boys  are 
Marching*  (1864),  though  written  so  nearly  at 
the  close  of  the  war,  nevertheless  gained  a  wide 
sale.  In  a  catalogue  of  114  war  songs  36  were 
from  his  pen.  Amon^;  his  songs  are;  'Hazel 
DelP  (1853) ;  'Rosalie,  the  Prairie  Flower' 
(185s) ;  'Just  Before  the  Battle,  Mother' 
(1863)  ;  'Old  Potomac  Shore' ;  etc.  He  also 
wrote  the  quartet  'There's  Music  in  the  Air' 
and  the  cantatas  'The  Flower  Queen'  (1852) 
and  'The  Haymakers'   (1857). 

Root,  that  part  of  a  plant  which,  nor- 
mally, penetrates  the  soil,  absorbs  water  and 
chemicals  in  solution,  for  nutritive  purposes, 
forces  it  through  the  plant,  and  also  acts  as  an 
anchor  and  support.  Roots,  however,  may  also, 
in  modified  forms,  draw  nutriment  from  other 
vegetation,  or  from  the  air,  and  may  even  serve 
as  support  and  aid  to  climbing-plants.  Low 
forms  of  vegetation,  and  certain  submerged 
aquatics  able  to  absorb  water  through  most  of 
their  tissues,  have  no  roots,  or  only  enough  to 
act  as  anchors. 

The  primary  form  of  root  is  that  which, 
starting  from  the  germinating  seed,  secures  it 
to  the  ground,  and  strikes  downward  into  the 
soil,  sending  off  horizontal  branches  which  in 
turn  branch,  until  the  ground  occupied  by  the 
fibrous  reticulation  is  thoroughly  exhausted  of 
food.  In  many  cases,  however,  this  single  cen- 
tral tap-root,  so-called,  is  missing,  and  numerous 
horizontal  and  lateral  roots  take  its  place.  The 
growth  of  the  root-system  is  commensurate  with 
that  of  the  plant  above  ground.  In  epiphytes, 
the  roots  either  adhere  to  the  site  of  the  plant, 
to  hold  it  in  place,  or  depend  freely  in  the  air, 
drawing  nourishment  therefrom. 

Plants  are  called  annuals,  biennials  or  peren- 
nials, according  to  the  length  of  time  the  root 
lives,  but  the  differences  are  not  always  absolute, 
and  are  often  changed  by  cultivation.  Biennials 
and  perennials,  especially  the  former,  are  apt 
to  have  thickened,  tuber-like  roots,  in  which 
nourishment  is  stored  during  the  growing  pe- 
riods, to  be  drawn  upon  when  the  plant  flowers, 
as  in  beets  and  carrots. 

Each  root  is  a  naked  organ,  incapable  of 
bearing  leaves,  which  has  a  blunt  apex  shielded 
by  a  root-^cap®  more  or  less  distinct,  of  old 
and  firm  cells.  The  growing  cells  of  the  root 
lie  directly  behind  this  cap,  and  still  further 
back  is  a  zone  of  delicate  tubular  root-hairs, 
which  are  devoted  to  the  absorption  of  liquid 
foods  from  the  soil,  and  are  constantly  dying 
off  and  being  renewed  on  the  side  next  the 
root-cap.  The  growing  tip  with  cap  and  root- 
hairs,  continually  pushes  forward  into  the  soil, 
while  the  older  portions  become  inactive  so  far 
as  absorption  is  concerned,  thicken,  envelop 
themselves  in  cork,  and  increase  their  means  of 
conducting  water  fnvm  the  region  of  the  root- 
hairs  to  the  rest  of  the  plant. 

Roots  may  be  produced  from  stem-nodes, 
branches,  or  even  leaves  (as  in  begonia),  and 
are  then  called  adventitious.  _A  familiar  exam- 
ple of  this  is  found  in  the  aerial  roots  of  banyan 
and  mangrove,  which  start  from  the  branches 


and  eventually  penetrate  the  ground,  and  which 
not  only  assist  in  feeding  the  trees,  but  also 
help  to  support  their  gigantic  heads.  Vines, 
such  as  the  poison-ivy,  have  masses  of  aerial 
rootlets  springing  from  the  stem  and  fastening 
it  firmly  to  its  support. 

The  haustoria  of  certain  parasitic  plants  are 
a  form  of  reduced  roots,  and  are  special  organs 
of  absorption  which  "arise  from  the  internal 
tissues  of  the  parasite,  and  possess,  in  a  marked 
degree,  the  capability  of  penetrating  to  a  con- 
siderable depth  into  the  body  of  the  host  plant 
by  means  of  solvent  ferments  and  the  pressure 
resulting  from  their  own  growth.*  Once  there, 
they  draw  sustenance  from  their  host,  and  often 
dispense  with  assimilative  organs  of  their  own. 

Other  parasites  have  disk-like  haustoria  upon 
their  root-systems,  which  fasten  upon  the  roots 
of  other  plants,  and,  although  appearing  above 
ground  like  self-supporting  herbs  with  green 
foliage,  vigorously  assimilative,  these  plants  do 
not  reach  full  development  without  this  clandes- 
tine connection.  The  young  roots  of  sapro- 
phytes, or  plants  living  upon  the  decaying  re- 
mains of  vegetation,  seem  to  require  the  co- 
operation of  fungi  in  obtaining  food. 

The_  connection  of  bacteria  and  leguminous 
plants  is  becoming  well  known.  The  bacteria 
penetrate  through  the  root-hairs  of  the  Legumi- 
nosa,  into  the  cortex  of  the  root  and  there 
raise  tubercular  growths  while  living  on  the 
carbohydrates  furnished  by  the  host.  But  these 
bacteria,  capable  of  fixing  free  nitrogen,  furnish 
the  host  plant  with  a  steady  supply  of  nitrog- 
enous food.  The  tubercles  are  most  numerous 
on  legfumes  growing  in  poor  soil,  and  by  plowing 
the  legumes  under  the  ground  they  decay,  re- 
turning the  nitrogen  to  the  soil  in  a  form  avail- 
able for  the  next  crop.  This  process  is  called 
green  manuring,  and  is  a  good  treatment  for  ex- 
hausted, non-nitrogenous  soils. 

Root,  in  philology.  See  Science  of  Lan- 
guage. 

Root  and  Branch  Men,  in  British  politics, 
a  party  in  the  House  of  Commons  and  out  of  it 
who  supported  a  i)etition  signed  by  15,000  Lon- 
don citizens,  praying  that  episcopacy  might  be 
destroyed  "root  and  branch."  Nathaniel  Fiennes, 
Sir  Harry  Vane,  and  Hampden  were  of  the 
party.  A  bill  to  give  effect  to  the  petition  was 
read  a  first  and  second  time  in  1641,  but  was 
ultimately  dropped. 

Root-worm.     See  Grape  Insect-pests. 

Rope.     See  Cordage. 

Ropes,  Arthtir  Reed  ("Adrian  Ross"), 
English  dramatist  and  poet :  b.  Lewisham,  Kent, 
23  Dec.  1859.  He  was  educated  at  Cambridge. 
Among  his  numerous  dramatic  productions  are: 
'Faddimer'  (1889);  'In  Town'  (1892); 
'Gaiety:  a  Greek  Slave'  (1898);  'San  Toy' 
(1899);  'The  Messenger  Boy'  (1900);  'Gaiety: 
a  Country  Girl'  (1902).  He  has  also  published: 
'Poems'  (1884);  'Short  History  of  Europe' 
(1889);  'On  Peter's  Island'  with  Mary  E. 
Ropes  (1901) ;  etc. 

Ropes,  John  Codman,  American  military 
historian:  b.  Saint  Petersburg,  Russia,  28  April 
1836;  d.  Boston.  Mass.,  28  Oct.  1899.  He  was 
graduated  from  Harvard  in  1857,  and  from  his 
admission  to  the  bar  in  1861  until  1870,  practised 
law  in  Boston,  but  devoted  the  remainder  of  his 
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life  to  historical  writing.  As  the  founder  of 
the  Military  Historical  Society  of  Massachusetts 
he  started  the  movement  for  the  collection  of 
historical  data  relating  to  the  Civil  War  by  the 
United  States  Government  He  spent  much 
time  also  in  the  collection  of  material  bearing 
upon  the  life  of  Napoleon.  His  published  books 
are:  <The  Army  Under  Pope>  (1881);  <The 
First  Napoleon*  (1885);  <The  Campaign  of 
Waterloo*  (1893-4);  and  <The  Story  of  the 
Civil  War>   (1894-9). 

Rops,  rops,  Filicien,  Belgian  artist:  b. 
Namur  1833;  d.  1898.  His  illustrations  for  the 
*  Crocodile,'  a  journal  published  at  Brussels,  ap- 
peared for  the  first  time  in  1855  and  established 
his  reputation  as  an  artist  of  original  genius. 
But  his  main  employment  from  that  date  was 
book  illustration,  and  many  novels  of  the  day 
have  been  published  with  his  brilliant  pictures, 
which  reflect  the  cynical  spirit  of  some  modem 
literature  with  great  imaginative  power.  Many 
of  his  drawings  are,  however,  too  sheerly  naked 
and  unreserved  to  be  pleasing.  But  his  etchings 
are  almost  unique  in  power  of  execution,  espe- 
cially the  series  known  as  'Sataniques*  which 
while  they  belong  to  decadent  art  are  master- 
pieces of  technique.  He  founded  the  Interna- 
tional Society  of  Etchers  at  Brussels  and  has 
had  a  great  influence  on  modern  schools  of  art 
in  Europe.  Consult  Ramiro,  <  Catalogue  de 
rOiuvre  Grave  de  Felicien  Rops'  (1887). 

Roque,  r6k.  Croquet  and  roque  are  two 
Varieties  of  the  same  game.  Croquet  is  played 
upon  a  grass  lawn  on  which  the  boundaries  of 
a  rectangular  court  are  indicated  by  a  chalk 
line,  or  by  a  slight  ridge.  Roque  is  played  on  a 
specially  prepared  earth  court,  with  the  comers 
cut  off  diagonally,  the  borders  curved  upward 
and  bounded  by  india-rubber  cushions.  In  each 
game  the  object  of  each  player  is  to  drive  his 
playing  ball,  by  means  of  a  mallet,  through  a 
series  of  iron  arches,  each  in  its  proper  order, 
and  from  the  proper  side,  and  to  strike  a  peg 
driven  into  the  ground  for  that  purpose,  in  the 
fewest  number  of  *turns"  at  play.  After  the 
first  stroke  a_  player  may  continue,  if  he  has  by 
that  stroke  either  run  through  the  proper  hoop 
or  hit  another  ball  with  his.  In  the  former  case 
he  may  try  at  another  hoop,  in  the  latter  he 
must  take  his  own  ball  to  that  which  he  hit  with 
it,  and,  after  placing  them  side  by  side,  hit  his 
own  ball  in  such  a  manner  that  the  impact  of  the 
blow  will  move  the  two.  After  that  he  may 
attempt  to  run  through  the  next  arch,  or  to  hit 
some  other  ball  with  his.  Should  he  fail  in  any 
shot  he  loses  his  "turn,*  and  his  opponent  takes 
up  the  play. 

In  croquet  the  size  of  the  court  has  varied  a 
good  deal,  with  a  tendency  to  become  smaller; 
80  feet  long  by  45  feet  wide  is  a  usual  measure- 
ment, but  that  depends  upon  the  number  of 
hoops  or  arches  used,  which  may  vary  from  six 
to  ten ;  and  upon  their  position  with  regard  to 
each  other.  The  preferable  arrangement  is  that 
known  as  the  "Championship"  or  *Six  hoop" 
plan.  The  croquet  balls  are  three  and  five  eighths 
inches  in  diameter,  and  weigh  fourteen  and  a 
half  ounces  each.  The  mallets  vary  from  two 
feet  nine  inches  to  three  feet  in  length.  The 
wi.Ith  of  the  arch  of  the  hoops  is  three  and  three 
quarter  inches.  Any  number  of  couples  of 
players  may  play,  up  to  four. 


Roque  is  a  much  more  scientific  variety  of  the 
game.  The  court  is  72  feet  long  and  32  feet 
wide,  rectangular,  with  each  comer,  for  eight 
feet,  cut  off  diagonally.  The  surface  is  well 
rolled  dirt  sprinkled  with  sand.  It  is  surrounded 
with  rubber  cushions,  so  that  caroms  can  be 
made  off  the  balls  the  same  as  they  are  in  bil- 
liards. All  the  arches,  of  which  there  arc  eight, 
are  three  and  a  half  inches  in  diameter.  In  the 
centre  of  the  court  is  a  tunnel  or  cage  the  arch 
of  which  is  three  and  one  eighth  inches,  and  it  is 
18  inches  in  length.  The  balls  are  of  hard  rub- 
ber and  are  three  and  a  quarter  inches  in  diam- 
eter. The  mallets'  heads  are  seven  and  a  half 
inches  long,  by  two  and  a  quarter  to  two  and  a 
half  inches  in  diameter,  with  a  handle  from 
8  to  IS  inches  long.  Only  two  players  play 
against  each  other,  each  j)laying  two  balls. 

Both  games  have  elaborate  rules  which  most 
be  studied  carefully  to  obtain  a  full  appreciation 
of  either  game.  Croquet  is  the  descendant  of  the 
old  game  of  "Pall  Mall,"  popular  in  England  up 
to  1700;  but  that  game  died  completely  out  of 
knowledge,  except  in  a  remote  comer  of  Ireland, 
from  whence  it  emerged  as  croquet  in  the  middle 
of  the  19th  century.  It  became  a  very  popular 
game  in  Great  Britain,  from  whence  it  passed  to 
America  and  became  equally  popular.  In  both 
countries  it  suffered  a  partial  eclipse  on  the  in- 
troduction of  lawn  tennis.  It  is  played  in  the 
west  on  grass  as  croquet  and  in  the  east  on  the 
courts  above  described  as  roque.  For  croquet 
rules,  etc.,  consult  <The  Complete  Croquet 
Player'  (1896);  for- roque  consult  Spalding. 
< Athletic  Library*  (1893). 

Roquefort,  rok-for,  France,  a  village  in 
the  department  of  Aveyron  in  the  vicinity  of 
which  large  quantities  of  the  well  known  variety 
of  cheese  of  the  same  name  is  made  from  ewe 
milk. 

Roqueplan,  Joseph  Etiemne  Camille,  zho- 
zcf  a-te-en  ka-mel-  rok-plaii,  French  painter: 
b.  Mallemort,  Bouches-du-Rhone,  France,  1802; 
d.  1855.  He  studied  at  Paris  under  Gros  and  Pujol. 
His  two  pictures  exhibited  at  the  Salon  of  1827 
and  illustrative  of  Sir  Walter  Scott's  writings 
won  him  a  place  among  the  leaders  of  modern 
French  painting.  His  most  remarkable  works 
include  'The  Amateur  Antiquary* ;  and  'The 
Well  near  the  Tall  Fig-Tree.'  He  was  equally 
successful  in  genre  and  landscape,  and  his  faith- 
ful transcripts  of  Pyrenean  scenery  are  among 
the  most  delightful  of  modem  French  pictures. 

Roquette,  r6-ket'.  Otto,  German  author, 
critic  and  poet:  b.  Krotoschin,  Posen,  19  April 
1824 :  d.  Darmstadt  18  March  1896.  Educated  at 
Heidelberg,  Berlin,  and  Halle,  he  taught  at  Dres- 
den until  his  39th  year,  at  Berlin  in  1862-9,  and 
then  in  the  Darmstadt  Technische  Hochschule. 
where  he  was  professor  of  German  language,  lit- 
erature, and  history.  _  He  wrote  an  excellent 
history  of  German  literature  (1872;  3d  ed. 
1879)  ;  the  novels,  <Im  Haus  der  Vater,*  <Das 
Buchstabirbuch  der  Leidenschaft,*  and  'Die 
Prophetenschule* ;  two  volumes  of  dramatic 
poems  (1867-76),  and  lyrics  and  tales. 

Roraima,  ro-ra'e-ma,  a  mountain  of  Sooth 
America,  in  lat  S°  N.,  on  the  boundary  of  Brit- 
ish Guiana  and  Venezuela.  It  is  8,740  feet  high, 
the  top  forming  a  rugg«d  rocky  plateau,  and 
the  steep  rocky  sides  render  the  summit  almost 
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inaccessible.  It  was  ascended  in  1884  by  Mr. 
Everard  im  Thurn.  The  flora  and  fauna  of  the 
summit  are  scanty. 

Ro'rer,  Sarah  Tyson,  American  teacher  of 
domestic  science :  b.  Richboro,  Pa.,  18  Oct.  1849. 
She  was  graduated  from  the  academy  at  East 
Aurora,  N.  Y.,  and  was  married  in  1871  to  W.  A. 
Rorer.  She  was  for  many  years  principal  of 
the  Philadelphia  School  of  Domestic  Science, 
and  has  lectured  widely.  She  was  editor  and 
p.irt  owner  of  'Table  Talk*  in  1886-92,  edited 
'Household  News*  in  1893-7,  and  since  then  has 
been  on  the  editorial  staff  of  the  'Ladies'  Home 
Journal.*  She  is  also  director  of  the  Pennsyl- 
vania Chautauqua  School  of  Domestic  Science. 
Her  publications  include:  'Mrs.  Rorer's  New 
Cook  Book' ;  'How  to  Use  a  Chafing  Dish* ; 
'Colonial  Cookery* ;  'A  Book  on  Diet  and 
Cookery* ;  etc. 

Ro'ric  Figtires  (Fr,  figures  roriques,  from 
Lat.  ros,  dew),  a  name  applied  to  certain  curious 
images  rendered  manifest  upon  breathing  on 
polished  solid  surfaces,  when  these  have  been 
previously  exposed  to  contact  or  close  proxim- 
ity of  the  objects  thus  represented,  and  usually 
at  the  same  time  acted  upon  by  light,  heat,  or 
electricity.  The  singularity  of  these  phenomena 
is,  that  they  consist  usually  in  the  production 
at  the  first  of  a  sort  of  latent  or  invisible  image, 
but  this  may  afterward  be  developed  or 
brought  out,  somewhat  in  the  manner  of  photog- 
raphy. 

Rorkes  (rorks)  Drift,  Africa,  a  post  sta- 
tion on  the  Tugela  River,  in  Natal,  memorable 
for  the  heroic  defense  of  a  British  force  of  80 
men  under  Lieutenants  Bromhead  and  Chard. 
They  were  guarding  the  hospital  and  the  com- 
missariat, when  they  were  attacked  by  a  Zulu 
force  of  4,000,  the  night  of  22  Jan.  1879.  The 
British  used  biscuit  boxes  and  rice  bags  for  a 
barricade,  and  kept  the  enemy  at  bay  until  re- 
lieved the  morning  of  the  23d.  Six  times  in 
succession  the  little  force  drove  out  Zulu  war- 
riors who  had  got  within  the  barricade. 

Rorqual,  ror'qwal,  a  name  which  is  of 
Scandinavian  origin,  and  signifies  a  whale 
having  longitudinal  furrows  on  the  belly.  As 
generally  employed,  it  comprises  the  finback, 
sulphurbottom,  and  humpback  whales,  or  the 
subfamily  Baleenopterina,  exclusive  of  the  genus 
Rhachianectes.  The  sulphurbottom  is  a  particu- 
lar kind  of  finback,  characterized  by  great  size, 
a  mottled  coloration,  and  various  osteolog^cal 
peculiarities.  In  the  North  Atlantic  there  are 
three  species  of  finbacks,  one  species  of  sulphur- 
bottom, and  one  species  of  humpback.  The  fin- 
backs are  the  common  finback  {Balanoptera 
physalus),  the  pollack  whale  (B.  borealis),  and 
the  little  piked  whale  (B.  acuto-rostrata) .  The 
whale  which  is  most  frequently  seen  o"  the  east 
coast  of  the  United  States,  and  of  which 
stranded  individuals  are  found  every  year  at 
different  points,  is  the  common  finback,  B. 
physalus.  It  is  from  60  to  70  feet  long  when 
full-grown,  and  is  readily  distinguishable  by  its 
gray  and  white  striped  whalebone,  gray  upper 
surfaces,  and  white  belly,  and  under  surfaces 
of  pectoral  fins  and  flukes.  The  dorsal  fin, 
which  is  rather  more  than  a  foot  high,  is  sit- 
uated a  little  in  advance  of  the  last  fourth  of 
the   length   of   the   body.     Though    numerous 


species  of  finbacks  and  humpbacks  have  been 
described  from  different  parts  of  the  world,  the 
five  forms  above  mentioned  are  everywhere  rec- 
ognizable. If  others  exist  they  at  least  resemble 
these  very  closely.  The  sulphurbottom  feeds  on 
small  crustaceans,  and  the  finbacks  and  hump- 
backs on  various  fishes,  such  as  the  cod,  pollack, 
herring,  capelin,  etc.  They  all  engage  in  sea- 
sonal migrations.  During  the  summer  months 
great  numbers  congregate  about  Newfoundland, 
Iceland,  and  tlie  north  of  Norway.  For  gray 
whale,  or  hardhead,  and  further  information  re- 
lating to  finbacks  and  humpbacks,  see  Whale. 

Rory  O'More,  ro'ri  o-mor',  a  novel  by 
Samuel  Lover,  published  in  1836.  In  spite  of 
its  stilted  style  and  improbable  incidents,  this 
story  is  valuable  in  its  delineation  of  Irish  char- 
acter, and  in  its  picture  of  the  Irish  uprisings 
at  the  close  of  the  18th  century. 

Rosa,  ro'za,  Carl  Augustus  Nicholas  (orig- 
inally Rose),  German  opera  conductor:  b.  Ham- 
burg 22  March  1842;  d.  Paris  30  April  1889. 
He  studied  violin  playing  at  Leipsic,  made  a 
tour  at  12;  and  gained  the  violin  prize  at  the 
Paris  Conservatoire.  He  came  to  America  as 
conductor  of  Mr.  Bateman's  concert  tour,  and 
met  the  singer  Euphrosyne  Parepa,  to  whom  he 
was  married  in  1867.  His  opera  company, 
headed  by  Mme.  Parepa-Rosa,  included  Wach- 
tel,  Santley,  Ronconi,  and  Formes.  In  1871  he 
became  manager  of  the  Carl  Rosa  Opera  Com- 
pany in  London  and  produced  operas  in  English 
both  in  London  and  in  the  provinces  until  his 
death. 

Rosa,  rd'sa,  Salvatore  or  Salvator,  Italian 
painter:  b.  Renella,  near  Naples,  20  June  1615; 
d.  Rome  ij  March  1673.  His  eldest  sister  hav- 
ing married  Francesco  Francanzano,  a  painter, 
Salvator  from  him  acquired  a  taste  for  art.  He 
then  became  a  pupil  of  Falcone  and  Ribera 
(q.v.).  But  his  taste  was  formed  by  the  study 
of  nature  among  the  wilds  of  the  Apennines 
rather  than  by  other  artists.  During  one  of 
his  rambles  in  the  Abruzzi  he  was  seized  by 
brigands  with  whom  he  is  said  to  have  asso- 
ciated for  some  time,  but  left  them  at  last  and 
went  to  Naples,  where  he  worked  in  such  want 
that  he  was  often  obliged  to  sell  his  pictures  to 
the  meanest  hucksters  and  for  a  pittance.  At 
last  one  of  his  pictures  was  observed  by  the 
painter  Lanfranco,  who  recommended  Salvator 
to  notice,  and  procured  him  patronage.  He  re- 
moved to  Rome,  where  he  established  his  repu- 
tation. In  1647,  when  the  revolt  under  Ma- 
saniello  occurred,  he  joined  La  Compagnia  delta 
Morti,  which  Falcone  commanded,  and  on  the 
defeat  of  the  cause  he  returned  to  Rome,  where 
he  was  not,  however,  permitted  to  remain.  He 
went  to  Florence,  where  he  was  patronized  and 
employed  by  the  grand  duke  and  other  members 
of  the  family  of  Medici.  At  length,  returning 
to  Rome  on  the  death  of  his  enemies,  he  painted 
many  pictures  for  the  churches  in  that  city.  His 
great  ambition  was  to  be  a  famous  historical 
painter,  but  he  is  actually  best  known  as  a.painter 
of  landscapes  and  battles.  His  landscapes  pre-  . 
sent  wild  and  desolate  scenery ;  with  rocks  rising 
jike  towers,  broken,  splintered  tree  trunks  wav- 
ing their  leafless  arms ;  storm  and  lightning  con- 
vulse the  heavens,  and  the  figures  introduced  are 
those  of  bandits,  soldiers,  or  witches.    Among 
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his  extant  works  are:  'Prometheus,'  'Belisa- 
rius,>  'St.  Roche  Wounded,'  some  landscapes 
and  battle-scenes,  in  Rome;  'Jesus  Disputing 
with  the  Doctors,'  'Daniel  in  the  Lions'  Den,' 
'Jesus  Walking  on  the  Water,'  in  Naples; 
'Souls  in  Purgatory,'  in  Milan;  'Conspiracy  of 
Catiline,'  and  his  own  portrait,  in  Florence; 
'The  Soldiers  of  Gideon,'  'Bandits  in  Council,' 
'St.  Jerome  in  the  Desert,'  and  some  landscapes, 
in  Munich;  'Mercury  and  the  Woodman,' 
'Landscape  with  Figures,'  in  the  National  Gal- 
lery; 'Moses  at  the  Rock,'  'Halt  of  the  Sol- 
diers,' at  Hampton  Court;  'Prometheus,'  'Sisy- 
phus,' at  The  Hague;  'Regulus,'  'Cadmus,'  at 
Copenhagen;  'The  Prodigal  San,'  in  St.  Peters- 
burg; 'The  Angel  Raphael'  and  'The  Young 
Tobias,^  'The  Shade  of  Samuel  Appearing  to 
Saul,'  in  the  Louvre;  'Jesus  in  the  Garden  of 
Olives,'  'Resurrection  of  Christ,'  in  Toulouse. 
He  was  distinguished  as  a  poet  and  musician 
and  his  satires  and  other  poems  have  been  often 
printed. 

Ro'sa  Ameiica'na,  in  numismatics,  the 
name  applied  to  a  coinage  issued  in  1722  by 
Great  Britain  for  America  of  a  mixed  metal 
resembling  brass,  and  called  Rosa  Americana  or 
Wood's  money,  after  its  manufacturer,  William 
Wood.  The  royal  letters  patent  described  this 
money  as  two-pence,  pence,  and  half-pence.  See 
Numismatics. 

Rosa,  Monte,  mon'te  ro'sa  (ancient  MoNS 
Sylvius),  a  mountain  of  the  Alps  (q.v.),  on  the 
boundary  between  Italy  and  Switzerland,  near 
the  Matterhorn,  and  about  40  miles  east  of  Mont 
Blanc  (q.v.).  It  is  formed  by  the  union  of  sev- 
eral mountain  ridges.  Where  the  ridges  meet 
four  chief  angles  are  formed,  the  one  on  the 
northeast,  which  is  most  precipitous,  enclosing 
the  glacier  of  Macugnaga,  another  on  the  north- 
west originating  the  great  Gomer  glacier  or 
glacier  _  of  Zermatt,  a  third  on  the  southwest 
containing  the  glacier  of  Lys,  and  the  fourth  on 
the  southeast  occupied  by  several  large  but  less 
prominent  glaciers.^  The  loftiest  peak,  Dufour- 
spitze,  15,217  feet  in  height,  was  first  ascended 
in  1855.  There  are  three  other  peaks,  re- 
spectively 15,132,  15,005,  and  14,565  feet  high. 

Rosaceae,  rd-za'se-e,  the  Rose  family,  a 
natural  order  of  herbaceous  plants,  shrubs,  and 
trees,  with  alternate  simple  or  compound  leaves 
accompanied  at  their  Dase  by  two  persistent 
stipules.  Many  of  our  commonest  edible  fruits 
belong  to  this  order,  such  as  strawberries,  rasp- 
berries, brambles,  plums,  apples,  quinces,  cher- 
ries, almonds,  peaches.  They  have  a  calyx  of 
one  sepal,  with  four  or  five  divisions,  and  the 
corolla  has  as  many  petals  as  the  calyx  has 
division;!,  but  is  sometimes  wanting.  The  sta- 
mens are  generally  very  nuinerous  and  distinct, 
and  are  inserted  with  the  petals  round  the  ovary. 
The  pistil  presents  various  modifications.  Some- 
times it  is  formed  of  a  single  carpel  or  several 
entirely  free  and  distinct  carpels,  placed  in  a 
tubular  calyx.  Sometimes  these  carpels  adhere 
by  their  outer  side  to  the  calyx ;  sometimes  they 
are  united,  not  only  to  the  calyx,  but  to  each 
other;  and  sometimes  they  are  collected  into  a 
kind  of  capitulum  or  head.  The  fruits,  conse- 
quently, are  highly  varied,  and  their  modifica- 
tions afford  the  chief  distinguishing  marks  of 
the  sub-orders.    In  Engler  and  Prantl's  'Pflan- 


zenfamilien'  the  Rosacea  are  divided  into  IJ 
tribes,  and  these  tribes  are  grouped  in  six  sutv 
orders.  The  sub-order  Spirieoideti  comprises  the 
tribes  Spirae<e  (queen-of-the-meadow),  Quilla- 
jcw  (soap-tree),  and  Holodiscece.  The  tribe  Po~ 
moidece  (apple,  pear,  etc.),  forms  a  sub-order 
by  itself.  Under  the  sub-order  Rosoidea  are 
classed  the  tribes  Kerrieee  (Kerria  japonica), 
Polentillece  (raspberry,  strawberry,  etc.),  Cerco- 
carpea,  L'lmariea,  Sanguisorbea  (lady's-mantle, 
etc.),  and  Rosea  (roses).  Neuradoidete,  Pru- 
noidea  (sloe,  etc.),  and  Chrysobalanoidea  (co- 
coa-plum), are  tribes  each  of  which  constitutes  a 
sub-order.  The  plants  of  this  order  are  chiefly 
found  in  the  cold  and  temperate  climates  of  the 
northern  hemisphere. 

Rosacea,  Acne  Rosacea,  or  Gutta  Rosea. 

See  Acne. 

Rosales,  ro-sa'les,  Philippines,  pueblo, 
province  of  Nueva  £cija,  Luzon ;  on  a  tributary 
of  the  Agno  River,  two  miles  from  its  junction 
with  the  Ag^no;  38  miles  north  of  San  Isidro. 
It  is  connected  by  highway  with  Manila  and 
with  towns  to  the  north.    Pop.  11,519. 

Rosamond,  roz'a-mdnd,  English  mistress 
of  Henry  II.,  commonly  called  "Fair  Rosa- 
mond." She  was  the  daughter  of  Walter,  Lord 
Clifford,  became  the  mistress  of  Henry  II.,  and 
died  probably  about  1176.  The  king  is  said  to 
have  set  apart  for  her  residence  a  building  sur- 
rounded by  a  labyrinth  at  Woodstock.  The  in- 
trigue was  finally  discovered  by  the  jealous 
Queen  Eleanor,  who  forced  her  to  drink  poison. 
These  details,  however,  have  no  historic  basis. 
She  was  buried  in  the  chapter-house  of  (jod- 
stowe  nunnery,  where  her  tomb  was  long  to  be 
seen. 

Rosan'iline,  a  derivative  of  aniline  (q.v.), 
the_  base  of  magenta,  fuchsine  (qq.v.),  etc. 
It  is  a  colorless  substance,  having  the  formula 
CtoHnNao.  Many  of  its  crystalline  salts  are  of 
very  brilliant  colors. 

Rosario,  ro-sa're-o,  Argentina,  in  the 
province  of  Santa  Fe,  on  the  right  bank  .of  the 
Paran4,  lies  160  miles  northwest  of  Buenos 
Ayres.  It  is  the  second  city  of  the  republic  in 
commercial  importance,  and  the  centre  of  the 
entire  trade  for  the  11  provinces  lying  between 
Parani  and  the  Andes.  Many  handsome  build- 
ings are  of  recent  construction,  such  as  the  new 
courts,  theatre,  banks,  and  hotels.  Other  im- 
provements, such  as  telephone,  and  a  new  rail- 
way from  the  t:apital  opening  up  a  new  and  vast 
territory,  adduce  to  its  rapid  development  and 
progress,  and  it  is  virtually  a  rival  of  Buenos 
Ayres.  Exports,  agricultural  products,  were 
valued  at  more  than  £5,850,000.  Pop.  abou' 
118,000. 

Rosario,  Philippines,  pueblo,  province  of 
Batangas;  on  the  southeastern  coast  at  the 
mouth  of  the  Rosario  River ;  13  miles  northeast 
of  Batangas,  the  provincial  capital.  It  is  an 
important  road  centre.  During  the  last  insurrec- 
tion the  town  was  destroyed  by  the  insurgents. 
Pop.  12450. 

Also  the  name  of  two  smaller  pueblos  in 
Luzon:  (i)  in  the  province  of  Cavite,  on  the 
Manila  coast  road,  eight  miles  southwest  of  the 
town  of  Cavite,  pop.  6,390;  (2)  in  the  province 
of  Union,  situated  in  a  mountainous  district,  30 
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miles  southeast  of  San  Fernando,  connected  with 
coast  highway ;  pop.  2,250. 

Ro'sary  of  the  Blessed  Virgin  Maiy,  a 

popular  and  highly  approved  form  of  devotion  in 
the  Roman  Catholic  Church.  It  consists  in  the 
recital  of  15  decades  of  Aves  (see  Ave  Maria) 
each  decade  preceded  by  a  Paternoster  and  fol- 
lowed by  a  Gloria  (see  Doxology)  :  as  the  pray- 
ers are  said,  they  are  counted  off  on  a  string 
of  beads.  Five  decades  form  a  chaplet  and  in 
each  chaplet  are  contemplated  events  or  "mys- 
teries" connected  with  the  life  of  Christ: 
the  mysteries  of  the  first  chaplet  are,  the  Annun- 
ciation, Visitation,  Birth  of  Christ,  his  Presenta- 
tion in  the  Temple,  and  his  Finding  there :  these 
are  the  Joyful  Mysteries.  In  the  other  chaplets 
are  contemplated  the  Five  Sorrowful  Mysteries 
—  the  Agony  in  the  Garden,  Scourging,  etc.; 
and  finally  the  Five  Glorious  Mysteries  —  Resur- 
rection, Ascension,  etc.  The  Rosary  of  15 
decades  was  introduced  by  St.  Dominic  in  the 
13th  century. 

Rosary  Sunday,  the  first  Sunday  in  Octo- 
ber ;  a  feast  instituted  by  Gregory  XIII.  for  the 
Confraternity  of  the  Rosary,  and  made  of  univer- 
sal observance  after  the  victory  of  the  Emperor 
Charles  VI.  over  the  Turks  at  Lepanto  in  1571, 
in  gratitude  to  the  Blessed  Virgin.  This  vic- 
tory is  supposed  to  be  in  answer  to  the  prayers 
of  the  Fraternity  of  the  Rosary,  a  Roman  Catho- 
lic order  established  in  the  isth  century  for  the 
purpose  of  averting  public  calamity  by  the  means 
of  prayers.  An  impetus  was  also  given  to  the 
devotion  of  the  rosaiy  by  Leo  XIII.,  who  en- 
joined its  daily  use  in  public  during  October. 
Roses  are  blessed  and  distributed  as  souvenirs, 
and  the  rosary  is  recited  continually  during  the 
day. 

Rosas,  Juan  Manuel  de,  hoo-an'  ma-noo-el 
da  ro'sas,  Argentine  dictator:  b.  Buenos 
Ayres  30  March  1793;  d.  near  Southampton, 
England,  14  March  1877.  He  was  descended 
from  a  noble  family  of  Spain  and  first  came 
into  public  notice  as  leader  of  the  republicans 
against  the  aristocratic  party  of  the  Unitarios. 
He  was  commander  of  the  police  of  Buenos 
Ayres  in  1826,  but  the  revolution  headed  by 
Lavalle  forced  him  to  retire.  He  succeeded  a 
little  later  in  overcoming  Lavalle  and  becoming 
governor,  1829-32.  Though  forced  out  of  office 
he  held  control  of  the  army  and  in  1835  be- 
came dictator  for  five  years.  His  appointment 
was  twice  renewed  and  until  1852  no  meetings 
were  held  of  the  national  congress  or  the  con- 
stituent assembly.  Rosas  exercised  a  despotic 
rule  and  attempted  to  annex  the  neighboring 
states  by  force  under  the  pretext  of  their  for- 
merly belonging  to  the  vice-royalty  of  Buenos 
Ayres.  He  took  advantage  of  the  rivalry  of 
Oribe  and  Rivera  to  intervene  in  the  affairs  of 
Uruguay,  made  an  unsuccessful  invasion  in  1839 
after  the  fall  of  Oribe's  government  and  re- 
peated the  attack  in  1843.  A  long  siege  followed 
and  the  closing  of  the  Parana  to  navigation, 
and  the  violation  of  the  treaties  of  1828  and 
1840  finally  led  to  combined  interference  on  the 
part  of  England  and  France.  Buenos  Ayres  was 
blockaded,  but  little  was  effected  save  the  open- 
ing of  the  Parana,  as  the  river  provinces  could 
not  be  induced  to  rise  against  Rosas.  England 
■withdrew  in  July  1848  and  France  six  months 


later._  The  opposition  party  against  Rosas  was 
growing  more  powerful,  however,  and  the  treaty 
of  1849  which  denied  to  the  neighboring  prov- 
inces navigation  privileges  of  the  Plate,  the 
Uruguay,  and  the  Parana  finally  brought  to  his 
opponents  the  support  of  Brazil,  and  Rosas  was 
defeated  at  Monte  Caseros,  3  Feb.  1852.  He 
made  his  escape  to  England,  where  he  lived  the 
remainder  of  his  life.  The  Argentine  congress 
passed  sentence  of  death  upon  him  in  1861  as 
*a  professional  murderer  and  robber." 

Roscelin,  ros-el-an,  Rousselin,  or  Rucelin, 

Jean,  French  theologian  of  the  nth  century: 
.  probably  in  the  diocese  of  Soissons.  He  was 
educated  at  Rheims,  and  came  into  public  notice 
while  canon  of  Compiegne  by  citing  Anselm  as 
supporting  his  view  of  the  Trinity,  which  in 
effect  conceived  God  as  existing  as  an  individual 
and  consequently  the  Trinity  as  three  Gods. 
The  synod  of  Soissons  in  1092  compelled  Rosce- 
lin to  recant,  after  receiving  from  Anselm  a 
refutation  and  denial  of  Roscelin's  position  and 
claims.  Continuing  to  teach  his  peculiar  views 
he  was  deposed.  He  went  to  England  to  attack 
Anselm,  then  archbishop  of  Canterbury,  at  the 
opportune  moment  of  his  difference  with  the 
king,  but  failing  in  his  purpose  returned  to 
France.  Later  he  settled  at  Tours  and  entered 
into  a  controversy  with  Abelard,  his  former 
pupil,  on  the  grounds  taken  by  the  latter  in 
maintaining  the  unity  of  the  Trinity.  After  this 
controversy  Roscelin  disappears  from  history. 
Of  his  writings  only  a  letter  to  Abelard  is  ex- 
tant. In  the  history  of  philosophy  he  is  classi- 
fied as  a  nominalist  and  in  theology  as  a  tri- 
theist. 

Roscher,  rosh'er,  Wilhelm,  German  politi- 
cal economist:  b.  Hanover  21  Oct.  1817; 
d.  Leipsic  4  June  1894.  Following  Savigny,  who 
introduced  into  Germany  the  historical  treatment 
of  jurisprudence,  Roscher  broke  with  the  theo- 
retical economists  and  entered  on  the  study  of 
the  history  of  economics,  treating  political 
economy  less  as  an  abstract  science  and  more 
as  a  branch  of  history,  and  making  economic 
fact  and  past  development  rank  mere  economic 
ideas  and  theories.  From  1848  he  was  professor 
at  Leipsic.  His  two  great  works  are:  'System 
der  Volkswirtschaft'  (1854-81)  ;  and  'Geschichte 
der  Nationalokonomik  in  Deutschland'  (1874). 

Rosciusy  rSshl-iis,  Roman  actor:  b.  Colo- 
nium,  near  Lanuvium,  134  b.c.  ;  d.  about  61  B.C. 
He  was  bom  a  slave  and  early  adopted  the  his- 
trionic profession  for  his  master's  profit  His 
success  on  the  stage  was  phenomenal.  It  is 
said  that  at  one  time  he  earned  1,000  denarii 
(about  $175)  daily,  and  Pliny  estimates  his 
annual  profits  at  50,000,000  sesterces  (about 
$2,000,000).  This  may  be  exaggerated,  but  he 
was  a  favorite  actor  at  a  period  when  the  Roman 
passion  for  the  stage  was  at  its  height.  He  was 
easily  enabled  to  purchase  his  freedom  from 
his  peculium,  or  perquisites  as  a  slave,  took  the 
name  of  Quintus  Roscius  Gallus,  and  wore  the 
emblem  of  equestrian  rank,  a  gold  ring,  given 
him  by  Sulla.  The  Roman  populace  and  nobles 
he  moved  with  equal  facility  to  tears  or  laugh- 
ter by  his  irresistible  histrionic  power,  for  while 
he  was  a  tragedian  unparalleled  in  the  history  of 
the  ancient  Roman  stage,  he  was  also  a  come- 
dian of  fresh  and  natural  humor.  Cicero  did  not 
disdain  to  receive  instructions  from  the  great 
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actor,  whom  the  first  orator  of  Rome  always 
spoke  of  in  terms  of  affection  and  admiration. 

Roscoe,  ros'kd,  Sik  Henry  Enfield,  Eng- 
lish chemist:  b.  London  7  Jan.  1833.  He  was 
educated  at  University  College,  London,  and  at 
Heidelberg,  making  a  special  study  of  chemistry. 
He  occupied  the  chair  of  chemistry  at  Owens 
College,  Manchester,  in  1857-87,  since  when  he 
has  been  emeritus  professor  there.  He  was 
knighted  in  1884,  sat  in  Parliament  for  South 
Manchester  in  1885-95,  and  in  1896-1902  was 
vice-chancellor  of  the  University  of  London. 
He  has  received  high  honors  from  the  universi- 
ties and  learned  societies  of  England  and  has 
published:  'Investigations  on  the  Chemical  Ac- 
tion of  Light' ;  *  Lessons  in  Elementary  Chem- 
istry>  (1871);  *A  Treatise  on  Chemistry' 
( 1878-89)  ;  <The  Hydrocarbons  and  their  De- 
rivatives,* with  Schorlemmer  (1881-92) ;  etc. 

Roscoe,  William,  English  biographer:  b. 
near  Liverpool  8  March  1753;  d.  Toxteth  Park, 
Liverpool,  30  June  1831.  At  16  he  was  articled 
to  an  attorney  in  Liverpool,  and  this  obliging 
him  to  study  Latin,  he  read  and  made  himself 
master  of  the  Latin  classics.  He  ne.xt  studied 
the  Italian  and  French  languages,  and  in  the 
former  became  uncommonly  proficient.  Having 
finished  his  clerkship,  he  was  taken  into  part- 
nership by  an  attorney  of  considerable  practice 
and  carried  on  the  whole  of  his  business.  In 
1777  he  published  a  collection  of  some  of  his 
earlier  poems  and  when  the  question  of  the 
slave-trade  came  uppermost  Roscoe  took  a  warm 
part  in  favor  of  its  abolition,  and  joined  Clark- 
son  in  his  endeavors  to  that  end.  His  'Scrip- 
tural Refutation  of  a  Pamphlet  on  the  Lici^ness 
of  the  Slave-Trade'  and  his  'Wrongs  of  Africa,' 
appeared  in  1788;  and  in  1796  he  brought  out 
the  work  which  gained  him  celebrity,  the  "Life 
of  Lorenzo  de'  Medici,  called  the  Magnificent' 
(1795).  since  translated  into  Italian,  French, 
and  German.  About  1797  Roscoe  retired  from 
the  practice  of  an  attorney,  and  entered  himself 
as  a  student  of  Gray's  Inn,  with  a  view  to  the 
bar.  He  published  the  'Life  and  Pontificate  of 
Leo  X.>  in  1805.  and  in  1806-7  represented  Liver- 
pool in  Parliament.  He  had  previously  entered 
into  business  at  Liverpool  as  a  banker,  a  move 
which  eventually  landed  him  in  great  pecuniary 
difficulties.  He  was  the  author  of  several  po- 
litical pamphlets,  and  the  mover  and  supporter 
of  several  public  works  in  Liverpool.  To  the 
botanic  garden  and  to  the  Athenaeum  he  lent 
much  effective  assistance.  Consult  his  'Life  and 
Correspondence'  (1833)  by  his  son,  Henry 
Roscoe. 

Rose,  roz,  Chauncey,  American  philan- 
thropist: b.  Wethersfield,  Conn.,  24  Dec.  1794; 
d.  Terre  Haute,  Ind.,  13  Aug.  1877.  In  1825  he 
settled  in  Terre  Haute  as  a  merchant,  where  by 
his  investments  in  land  he  became  wealthy.  He 
was  an  active  promoter  of  railroad  interests 
and  was  especially  interested  in  the  Terre  Haute 
and  Indianapolis  Railroad.  Though  legally  en- 
titled to  the  fortune  of  his  brother  John  he 
disposed  of  almost  the  entire  amount  of 
$1,600,000  in  benevolent  enterprises  which  he 
knew  his  brother  to  have  favored,  and  later 
founded  from  his  own  fortune  the  Rose  Poly- 
technic Institute  to  which  he  left  the  greater 
share  of  his  estate. 


Rose,  Frank  H^  English  engineer  and  jour- 
nalist: b.  Lambeth,  England.  He  was  educated 
in  the  London  elementary  schools  and  in  the 
night  classes,  served  as  an  engineer's  apprentice 
in  1872-8,  and  then  joined  the  Lambeth  Society 
of  Amalgamated  Engineers.  He  gained  a  con- 
siderable influence  over  industrial  thought  of 
the  day,  was  almost  constantly  an  officer  in  the 
Amalgamated  Engineers,  living  in  Liverpool  and 
in  Manchester  in  1803-1903  as  a  district  organ- 
izer, since  when  he  has  entered  upon  a  political 
and  journalistic  career. 

Rose,  George  CAkthub  Sketchlev"), 
English  dramatist  and  novelist :  b.  London,  Eng- 
land, 19  May  1817;  d.  there  11  Nov.  1882.  He 
was  graduated  from  Oxford  in  1845,  took  orders 
in  the  Church  of  England  in  1848,  and  after 
holding  several  curacies  became  in  1855  a  Roman 
Catholic.  He  then  engaged  in  tutoring  and  later 
devoted  himself  to  a  literary  career  in  which  he 
achieved  a  considerable  success.  His  'Mrs. 
Brown'  monologues  were  published  in  32  vol- 
umes (1866-70)  and  enjoyed  wide  popularity. 
His  other  works  include:  novels,  'A  Match  in 
the  Dark'  (1878);  and  'A  Marriage  of  Con- 
science' (1879);  plays,  'The  Dark  Cloud' 
(1863);  'How  Will  They  Get  Out  of  It?' 
(1864);  'Money  Makes  the  Man'  (1870);  and 
also  several  works  of  travel,  'The  Great  (Coun- 
try, or  Impressions  of  America'  (1868)  ;  'Out 
for  a  Holiday'   (1870)  ;  etc. 

Rose,  ro'ze,  Gustav,  German  mineralogist, 
brother  of  Heinrich  Rose  (q.v.)  :  b.  Berlin  28 
March  1798;  d.  there  15  July  1873.  He  studied 
under  Berzelius  at  Stockholm,  in  1822  became 
keeper  of  the  mineralogical  collection  in  the 
University  of  Berlin,  and  in  1826  was  made 
extraordinary  and  in  1839  ordinary  professor  of 
mineralogy  in  that  institution.  Beside  several 
essays  in  Poggendorff's  'Annalen,'  he  wrote 
'Elemente  der  Krystallographie'  (1833);  'Ueber 
das  Krystallisationsystem  des  Quarzes'  (1846); 
'Das  krystallochemische  Mineralsystem'  (1852). 
With  Humboldt  and  Ehrenberg  he  made  in  1829 
a  journey  to  northern  Asia,  an  account  of  which 
he  gave  in  a  work  entitled  'Reise  nach  dem 
Ural,  dem  Altai  und  dem  kaspischen  Mecr' 
(1837-42). 

Rose,  Heinrich,  German  chemist:  b.  Ber- 
lin 6  Aug.  1795;  d.  there  27  Jan.  1864.  He  first 
devoted  himself  to  pharmacy,  studied  in  Berlin, 
in  Stockholm  in  1819  under  Berzelius,  and  from 
there  went  to  Kiel,  where  he  took  his  degreA 
In  1823  he  became  extraordinary  and  in  1835 
ordinary  professor  of  chemistry  at  Berlin.  As 
a  practical  analyst  in  the  department  of  inor- 
ganic chemistry  he  holds  a  high  rank,  and  the 
result  of  his  labors  can  be  found  in  his  memoirs 
inserted  in  the  'Annalen'  of  Poggendorff.  His 
'Manual  of  Analytical  Chemistry'  (1829)  was 
translated  into  French,  English,  and  Swedish. 
In  1844  he  discovered  a  new  metal  in  the  tan- 
talites  of  Bavaria  which  he  called  niobium. 

Rose,  roz.  Sir  Hugh,  Lord  Strathearn. 
English  diplomatist:  b.  Berlin  8  March  1803; 
d.  Paris  16  Oct.  1885.  He  entered  the  British 
army  in  1820,  was  military  attache  to  the  Turkish 
army  in  1840,  was  consul-general  for  Syria 
1841-8,  as  secretary  to  Lord  Stratford  dc  Rad- 
cliffe  was  chargf  d'affaires  at  Constantinople  in 
18^2-4,   ard  wns  commissioner  at  the  French 
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h«>adquarters  during  the  Crimean  war.  He  was 
sent  to  India  in  1857  to  command  the  Central 
Indian  army,  and  virtually  reconquered  Central 
India.  Though  his  campaign  was  overshadowed 
by  that  of  Sir  Colin  Campbell,  it  is  generally 
admitted  that  his  operations  were  more  skilful 
and  brilliant  than  his  chief's,  on  whose  death  he 
became  commander-in-chief  in  India.  He  held 
the  same  post  in  Ireland  1865-70,  was  raised  to 
the  peerage  in  1866,  and  made  field-marshal  in 
1877. 

Rose,  Hugh  James,  English  theologian:  b. 
Little  Horsted,  Sussex,  1795;  d.  Florence  22 
Dec.  1838.  He  was  graduated  from  Trinity 
College,  Cambridge,  in  181 7;  and  elected  pro- 
fessor of  divinity  to  the  University  of  Durham 
in  1833.  He  was  one  of  the  leaders  of  the 
Oxford  movement,  and  it  was  at  his  rectory, 
Hadleigh,  Suffolk,  in  July  1833,  that  a  resolu- 
tion was  made  to  publish  'Tracts  for  the  Time.' 
•He  was,'  says  Dean  Church,  "the  most  ac- 
complished divine  and  teacher  in  the  English 
Church.  He  was  really  a  learned  man.  He  had 
the  intellect  and  energy  and  literary  skill  to 
use  his  learning.  He  was  a  man  of  singularly 
elevated  and  religious  character;  he  had  some- 
thing of  the  eye  and  temper  of  a  statesman, 
and  he  was  profoundly  loyal  to  the  Church." 
It  is  not  too  much  to  say  that  by  his  early  death 
the  Tractarian  movement  lost  its  balance  wheel. 
See  Oxford  Movement.  Consult:  Church,  <The 
Oxford  Movement*  (1891);  Mozley,  'Reminis- 
cences.' 

Rose,  SiK  John,  Canadian  financier:  b. 
TurifF,  Aberdeenshire,  2  Aug.  1820;  d.  Caith- 
ness-shire 26  Aug.  1888.  He  was  educated  at 
King's  College,  Aberdeen,  and  in  1836  removed 
with  his  parents  to  Canada.  He  served  as  a 
volunteer  during  the  rebellion  of  1837,  in  1842 
was  admitted  to  the  bar,  and  soon  established 
a  large  practice  at  Montreal.  He  entered  Par- 
liament as  member  for  Montreal  in  1857,  and 
after  the  Union  until  his  retirement  in  1869  rep- 
resented Huntington.  He  was  solicitor-general 
in  1857,  minister  of  public  works  in  1859,  and 
in  1864  was  appointed  commissioner  for  the  set- 
tlement of  claims  under  the  Oregon  treaty  with 
the  United  States.  In  1867-9  he  was  minister 
of  finance,  then  retired  from  office,  went  to 
England  and  engaged  in  banking.  He  repre- 
sented the  English  government  on  a  confidential 
mission  to  the  United  States  which  led  to  the 
treaty  of  Washington  in  1870,  and  until  his 
death  was  regarded  as  the  unofficial  representa- 
tive of  Canadian  interests  in  England.  He  was 
created  a  baronet  in  1872  and  in  1886  became  a 
privy-councillor. 

Rose,  Attar  of.  See  Attar. 

Rose-breasted  Grosbeak.     See  Grosbeak. 

Rose-chafer.     See  Grape  Insect  Pests. 

Rose  Festival,  a  peculiar  kind  of  festival 
which  is  celebrated  annually  on  8  June  in  some 
French  villages.  A  similar  gala-day  is  cele- 
brated in  Los  Angeles,  Cal.,  annually  in  June. 

Rose-mallow.      See  Hibiscus. 

Rose-noble,  an  English  gold  coin  of  the 
value  of  $1.65,  first  struck  by  Edward  III.,  in 
1334,  and  so  called  because  it  was  of  the  same 
value  as  the  noble,  a  money  of  account,  and 
was  stamped  on  one  side  with  the  figure  of  a 


rose.    It  ceased  to  be  coined  in  the  reign  of 
Henry  V. 

Rose,  Order  of  the.    See  Orders,  Royal. 

Rose  Polytechnic  Institute,  an  institution 
of  collegiate  grade  at  Terre  Haute,  Ind.  Its 
organization  was  begun  as  early  as  1874,  but  it 
was  not  opened  to  students  until  1883.  It  is 
governed  by  a  board  of  nine  members,  of  whom 
one  is  an  alumnus  elected  by  the  alumni  The 
institute  offers  four  courses,  each  of  four  years' 
duration.  They  are  in  mechanical  engineering, 
electrical  engineering,  civil  engineering  and 
architecture,  and  chemistry.  From  the  first  the 
practical  work  in  the  institute  shops  has  been  an 
important  feature  of  the  curriculum.  The  de- 
gree of  bachelor  of  science  is  conferred  for  the 
completion  of  any  of  these  courses ;  that  of  mas- 
ter of  science,  two  years  after  graduation  if 
one  year  is  spent  in  graduate  study ;  the  degrees 
of  mechanical  engineer,  electrical  engineer,  or 
civil  engineer  are  conferred  upon  those  who  have 
the  master's  degree  after  two  years'  successful 
professional  work.  The  grounds  and  buildings 
of  the  institute  are  valued  at  $145,000,  the 
library  contains  15,000  volumes  (1910).  The 
original  endowment  from  the  founder,  Chauncey 
Rose,  was  over  $500,000,  and  additions  to  this 
fund  have  since  been  made;  the  annual  income 
in  1910  was  $-)2.r>-io.  The  students  numbered 
200,  and  the  faculty  22. 

Rose  Window,  a  circular  window,  divided 
into  compartments  by  mullions  and  tracery  ra- 
diating from  the  centre,  also  called  Catharine 
wheel  and  marigold  window  according  to  modi- 
fications of  the  design.  It  forms  a  fine  feature 
in  the  church  architecture  of  the  13th  and  I4lh 
centuries,  and  is  mostly  employed  in  the  triangu- 
lar spaces  of  gables.  In  France  it  is  much  used, 
and,  notwithstanding  difficulties  of  construction, 
attained  great  size.  Notable  examples  are  found 
in  the  windows  in  the  cathedrals  of  Amiens, 
Chartres,  Paris,  and  in  that  of  Rheims  Cathe- 
dral, which  is  over  40  feet  in  diameter. 

Rose-wood,  the  commercial  name  for 
chestnut-colored,  dark-veined  woods,  brought 
chiefly  from  Brazil,  of  varying  origin,  but  mainly 
the  product  of  Dalbergia  nigra,  one  of  the  Legu- 
minosts.  It  is  imported,  not  in  logs  or  planks, 
since  the  large  heart-wood  rots  easily,  but  in 
segments,  and  is  sold  by  weight,  being  valued 
according  to  its  richness  of  color.  When  cut  it 
gives  out  a  faint  rose-odor,  and  is  fine  and 
hard,  takes  a  high  polish,  and  is  much  in  de- 
mand for  cabinet  making  and  pianos,  being  used 
solidly  and  in  veneer,  although  somewhat  diffi- 
cult to  work  on  account  of  its  resinous  vcinings. 

Rose  of  Jericho,  or  Resurrection  Plani,  a 

small,  annual,  cruciferous  plant  (Anastatica 
hicrochuntina)  which  grows  in  the  desert  re- 
gions about  the  Red  Sea.  It  bears  minute  white 
flowers  succeeded  by  tiny  pods,  containing  a  few 
seeds.  When  the  seeds  are  ripe,  the  leaves  fall 
off,  the  branches  curl  inward  and  interlace,  en- 
closing the  pods  still  holding  their  seeds,  and 
become  dry  and  rigid,  causing  the  plant  to  as- 
sume the  form  of  a  ball,  ready  to  be  blown 
hither  and  thither  by  the  winds  of  the  dry  sea- 
son. When  the  plant  is  deposited  in  a  damp 
place,  it  exercises  its  remarkable  hygroscopic 
powers,  rapidly  uncoils,  and  lets  the  seed  escape 
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in  Soil  suitable  for  germination.  This  habit  of 
curling  up  when  dry,  and  rapid  absorption  of 
water,  forcing  the  apparently  dead  limbs  to 
spread  open,  as  if  alive  again,  has  caused  the 
plant  to  be  collected  and  sold  as  a  curiosity. 

Rose  of  Lima,  Saint,  a  religious  woman  of 
Spanish  America:  b.  Lima,  Peru,  1586;  d.  there 
24  Aug.  1617.  Her  baptismal  name  was  Isabel, 
but  from  her  fine  complexion  she  was  given  the 
name  of  Rose.  She  early  showed  herself  reso- 
lute in  avoiding  the  self-indulgence  of  society 
and  the  world.  As  a  symbol  of  the  life  she  had 
chosen  she  planted  her  garden  only  with  bitter 
herbs  and  interspersed  tiiem  with  figures  of  the 
cross.  In  her  religious  exercises  she  took  the 
great  mystic,  Catharine  of  Siena,  as  her  model. 
When  her  parents  fell  into  poverty  she  was 
taken  into  tlie  family  of  the  treasurer  Gonsalvo, 
by  the  devout  wife  of  tliat  gentleman,  and  by  her 
labor  day  and  night  supplied  the  necessities  of 
her  parents.  A\hen  she  was  importuned  by  her 
friends  to  marry,  she  refused,  and  as  her  duty 
to  her  parents  forbade  her  taking  the  veil,  she 
emphasized  her  refusal  by  joining  the  Third 
Order  of  Saint  Dominick,  and  the  religious  strict- 
ness and  exalted  piety  of  her  life  was  an  exam- 
ple which  won  the  admiration,  sometimes  the 
imitation,  of  the  worldly  and  profane.  On  her 
death  the  chapter  of  the  cathedral,  the  senate, 
and  all  the  most  honorable  companies  of  the 
city  took  turns  in  carrying  her  body  to  the  grave. 
She  was  canonized  by  Clement  X.  in  1671  and 
30  August  was  appointed  for  her  festival. 

Rose  of  Lippe,  The.     See  Orders,  Royal. 

Rose  of  Sharon,  a  name  given  to  an  orna- 
mental malvaceous  shrub,  the  Hibiscus  syriacus. 
But  the  rose  of  Sharon  of  the  Bible  was  doubt- 
less a  bulbous  plant,  probably  a  kind  of  narcis- 
sus.   See  Hibiscus. 

Ro'seate  Spoonbill.     See  Spoonbill. 

Roseate  Tern.    See  Tern. 

Rosebery,  roz'ber-i,  Archibald  Philip 
Primrose,  £.\rl  of,  English  statesman  and 
author:  b.  London  7  May  1847.  He  was  edu- 
cated at  Eton  and  Oxford ;  became  Earl  of  Rose- 
bery in  1868;  as  a  member  of  the  House  of 
Lords  entered  his  political  career  without  the 
advantage  of  a  training  in  the  Commons,  but 
soon  proved  himself  a  brilliant  debater;  in  1872 
was  a  commissioner  on  Scottish  endowments; 
and  was  successively  rector  of  the  great  Scottish 
universities  of  Aberdeen  (1878-81)  and  Edin- 
burgh (1882-3).  From  August  1881  to  June 
i88j  he  was  under-secretary  of  state  for  the 
home  department,  in  1884  became  first  commis- 
sioner of  works,  and  in  1886  was  appointed  sec- 
retary of  state  for  foreign  affairs  in  Gladstone's 
government.  He  was  generally  approved  for 
his  skilful  treatment  of  the  difficult  questions 
connected  with  the  war  between  Bulgaria  and 
Servia,  and  the  coercion  by  the  European  con- 
cert of  Greece,  then  threatening  war  with  Tur- 
key. He  was  also  one  of  the  firmest  supporters 
in  the  Upper  House  of  Gladstone's  first  Home 
Rule  bill.  With  the  defeat  of  the  bill,  and  of 
the  government  at  the  general  election,  he  passed 
from  office.  He  soon,  however,  entered  upon  a 
new  activity,  and  one  with  which  up  to  his 
time  peers  had  been  supposed  to  have  nothing  to 
do, —  namely  the  municipal  business  of  London. 


Upon  ihe  organization  of  the  London  count; 
council,  a  representative  body,  chosen  by  popular 
suffrage  and  responsible  to  the  public,  he  at 
once  enlisted  himself  in  the  service  of  the  im- 
proved system  of  government  promised  thereby, 
on  17  Jan.  1888  became  a  member  of  the  council, 
and  on  12  February  was  made  its  chairman. 
In  June  1890  he  resigned.  Following  his  ex- 
ample, many  others  of  rank  and  prominence 
entered  the  council,  whose  work  was  raised  to 
an  important  position  in  English  public  life. 
For  some  months  in  1892  he  was  again  president 
of  the  council.  Upon  Gladstone's  accession  to 
power  in  that  year,  he  once  more  became  secre- 
tary for  foreign  affairs.  He  maintained  a  strong 
advocacy  of  Imperial  federation ;  made  in  Sep- 
tember 1894  a  notable  and  characteristic  speech 
before  the  Lords  on  the  Home  Rule  bill,  which, 
though  passed  by  the  Commons,  was  thrown  out 
by  the  Upper  House  after  a  four-days'  discus- 
sion; and  brought  to  a  satisfactory  end  the  se- 
rious coal  strike  of  1893.  When  Gladstone  finally 
retired  from  political  life  in  1894,  Rosebery  was 
summoned  to  foim  an  administration,  notwith- 
standing that  there  were  other  Liberals  whose 
length  of  service  was  thought  by  many  to  give 
them  precedence.  Many  influential  Liberals  ob- 
jected, too,  it  was  said  to  a  prime  minister  with- 
out the  House  of  Commons.  No  remarkable 
events  attended  his  administration.  The  Liberal 
majority  was  not  large;  and  before  long  there 
were  evidences  of  an  increasing  division  within 
the  party,  due  in  large  measure  to  opposition  to 
his  supposed  imperialistic  views.  His  govern- 
ment was  once  or  twice  discomfited,  and  finally 
on  21  Jan.  1895  was  defeated  in  the  committee 
on  army  estimates.  He  resigned  on  22  January 
and  became  the  leader  of  the  Liberal  opposition. 
In  October  1896  he  resigned  even  this  position. 
He  had  made  several  of  his  finest  speeches,  but 
found  himself  at  apparent  odds  with  the  ma- 
jority of  his  party.  In  May  1898  he  spoke  elo- 
quently on  Gladstone  before  the  House  of  Lords, 
and  in  1899  was  elected  lord  rector  of  Glasgow 
University.  He  is  distinguished  for  his  many 
and  varied  attainments,  and  as  a  ceremonial  and 
commemorative  orator  is  unequaled  in  England. 
Marked  characteristics  of  his  speeches  are  their 
literary  quality,  derived  from  a  very  extensive 
reading,  and  that  skilful  irony  whose  presence 
he  has  so  admiringly  indicated  in  the  writings 
of  Stevenson.  As  an  author,  he  is  known  for 
his  <Life  of  William  Pitt>  (1891),  already  be- 
coming a  sort  of  classic;  a  'Life  of  Sir  Robert 
PeeP  (1899)  ;  and  <Napoleon:  The  Last  Phase' 
(1900),  a  most  careful  and  interesting  narrative 
of  the  captivity  at  St.  Helena,  with  a  severe 
arraignment  of  English  blunders  in  the  treat- 
ment of  the  emperor.  Consult  the  'Life  and 
Speeches'  (1900)  by  Coates,  a  eulogy  through- 
out; also  the  collection,  'Appreciations  and  Ad- 
dresses* (1899).  See  Great  Britain,  His- 
tory. 

Roseburg,  rozTjerg,  Ore.,  city,  county-scat 
of  Douglas  County;  on  the  Umpqua  River,  and 
on  the  Southern  Pacific  railroad;  about  20c 
miles  south  of  Portland.  It  is  the  commercial 
and  trade  centre  for  the  fertile  valley  of  the 
Umpqua,  in  which  farming,  fruit-growing,  stock- 
raising,  and  mining  are  carried  on.  The  chief 
manufactures  are  flour,  dairy  products,  canned 
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fruits,  beer,  wagons  and  carriages.  It  has  the 
Oregon  State  Soldiers'  Home.  Pop.  (est.) 
i3oo. 

Rosecrans,    ro'ze-krinz,    WiUum    Starice, 

American  soldier:  b.   Kingston,  Ohio,  6  Sept 
1819;  d.  near  Redondo,  Cal.,  11  March  1898.    He 
•was  graduated  at  West  Point,  entering  the  army 
'as  2d  lieutenant  of  engineers  in  1842,  but  in 
1844  returned  to  West  Point  as  assistant  pro- 
fessor of  engineering.    From  1847  to   1854  he 
superintended  the  repair  of  various  harbors  on 
the  eastern  coast,  but  resigned  his  commission 
in  the  last  named  year,  and  retired  to  private 
life  in  Cincinnati,  where  he  became  a  consulting 
«ngineer  and  architect.    He  entered   upon   his 
career  in  the  Civil  War  in  the  volunteer  army, 
his  first  service  being  the  organization  of  the 
Ohio  troops.     From  colonel  of  the  23d  Ohio 
Volunteers,  he  was  promoted  brigadier-general, 
TJ.  S.  v.,  in  May  i8iSi,  and  23  June  was  placed 
in  command  of  three  brigades  under  McClellan 
in  the  campaign  of  western  Virginia,  where  he 
was  victor  in  the  battles  of  Rich  Mountain  and 
Camifax  Ferry.    He  served  in  the  Department 
of  Western  Virginia  until  he  succeeded  Gen. 
Pope  in  command  of  the  Army  of  the  Missis- 
sippi.   After  successfully  defending  Corinth  in 
western  Tennessee  during  the  siege  of  iijune 
1862,  he  was  put  in  command  of  that  district 
by  Gen.  Grant,  with  headquarters  at  Jackson, 
Tenn.     His   memorable  career  as   commander 
of  the  Army  of  the  Cumberland  began  in  Octo- 
ber 1862,  and  in  June  1863  he  moved  upon  the 
Confederate   army    under    Gen.    Btag^,   whose 
forces   he   had   been   holding   in    intrenchment 
during  the  Northern  victory  at  Vicksburg,  caus- 
ing Bragg's  retreat  over  the  Cumberland  Moun- 
tains to  Chattanooga.     In  the  battle  of  Chick- 
amauga,  19-20  Sept.  1863,  Rosecrans  was  badly 
defeated.    He  was  soon  after  transferred  to  the 
Department  of  the  Missouri,  and  in   1864  re- 
lieved of  his  command.    He  retired  to  Cincin- 
nati, where  he  remained  until   1868,  when  he 
was  appointed  minister  to  Mexico.    In  1865  he 
was  brevetted  major-general  in  the  United  States 
army.    In   1881-5  he  represented   California  in 
Congress.    From  1885  to  1893  he  was  register  of 
the  United  States  Treasury,  and  his  beautiful 
signature  is  to  be  seen  on  the  treasury  notes 
of  that  period.    He  was  restored  to  the  rank  of 
brigadier-general  and  placed  on  the  retired  list 
of  army  officers  in  1898. 

Rose'fish,  a  large  red  fish  (Sebastes  mari- 
nus)  of  the  rockfish  family  (Scorpanida) , 
taken  numerously  on  far  northern  coasts,  where 
3t  frequents  shallow  shore-waters,  while  south- 
ward it  remains  at  considerable  depths.  It  bites 
readily  to  hand  or  trawl  lines,  its  flesh  is  good 
and  it  is  profitable  for  market  as  it  reaches  a 
length  of  two  feet.  Its  color  is  orange-red. 
Many  local  names  belong  to  it,  as  red  perch, 
snapper,  Norway  haddock,  hemdurgan,  etc.  The 
rosefish  feeds  upon  crustaceans,  small  fish,  and 
mollusks ;  and  the  young,  at  least,  are  among  the 
most  important  food-resources  of  cod  and  hali- 
tut. 

Rose'mary,  a  shrubby,  strongly  aromatic 
plant  {Rosmarinus  officinalis),  growing  wild  in 
The  southern  parts  of  Europe  and  also  cultivated. 
It  belongs  to  the  Mint  family  (Labiata)  and  has 
axillary,  pale  blue  flowers  with  two  stamens. 
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The  stem  is  three  or  four  feet  high,  bearing  op- 
posite, linear  and  sessile  leaves  with  revolute 
margins  which  are  dark-green,  smooth  and 
shining  above,  white  and  cottony  beneath.  Rose- 
mary IS  tonic  and  slightly  stimulant,  and  form- 
erly enjoyed  considerable  repute  as  a  medicine. 
It  yields,  by  distillation,  a  light  pale  essential 
oil  of  great  fragrance,  which  is  used  in  hair 
pomades.  The  herb  is  also  used  for  seasoning  in 
Italy.  Rosemary  is  often  referred  to  in  folk-lore: 
it  was  supposed  to  restore  youth  when  eaten; 
it  was  woven  into  brides'  wreaths,  and  otherwise 
employed  at  weddings,  and  was  carried  to  fu- 
nerals and  thrown  on  the  graves,  because,  as  it 
did  not  soon  fade,  it  was  a  symbol  of  remem- 
brance. -"There's  rosemary,  that's  for  remem- 
brance." 

Rosenau,  ro'ze-now,  William,  American 
rabbi  and  educator:  b.  Wollstein,  Germany. 
After  coming  to  America  he  studied  in  the  public 
schools  of  Philadelphia  and  Cincinnati  and  was 
graduated  from  the  Hebrew  Union  College  in 
Cincinnati  in  1889.  He  was  rabbi  in  Omaha 
Neb.,  1889-92,  and  has  been  rabbi  in  Baltimore 
since  1892.  He  has  been  instructor  and  is  now 
associate  in  rabbinica  at  Johns  Hopkins  Uni- 
versity and  among  his  publications  are:  'Sem- 
itic Studies  in  American  Colleges' ;  'Hebraism 
in  the  Authorized  Version  of  the  Bible' ;  'Jewish 
Ceremonial   Institutions  and   Customs.* 

Rosendale,  ro'zen-dal,  N.  Y.,  village  in 
Ulster  County ;  on  the  Rondout  River,  the  Dela- 
ware &  Hudson  Canal,  and  the  Walkill  Valley 
Railroad;  about  eight  miles  south  by  west  of 
Kingston  (q.v.).  It  is  noted  for  its  manufacture 
of  hydraulic  cement  (q.v.).  Most  of  the  cement 
derived  from  the  natural  cement  rock,  in  the 
United  States,  comes  from  Rosendale.  Pop. 
(1910)  1,125. 

Rosenfeld,  ro'zen-felt,  Sydney,  American 
dramatist :  b.  Richmond,  Va.,  26  Oct.  1855.  Edu- 
cated in  the  public  schools  of  Richmond  and 
New  York,  he  early  displayed  a  fondness  for  lit- 
erature and  play-writing,  and  some  of  his  dramas 
have  won  _  fair  success.  Among  the  plays  of 
which  ■  he  is  author  in  whole  or  in  part  are : 
'The  Senator* ;  'A  Possible  Case* ;  'A  House  of 
Cards* ;  'The  Passing  Show* ;  'Lady  or  Tiger.* 
He  has  also  adapted  'The  Black  Hussar* ; 
'Nanon*;  'Prince  Methusalem' ;  etc. 

Rosenthal,  ro'zen-tal.  Max,  American  art- 
ist :  b.  Turck,  Russian  Poland,  28  Nov.  1833.  At 
14  he  studied  art  in  Paris,  and  coming  to  Phila- 
delphia in  1849,  he  entered  the  Academy  of  Fine 
Arts,  chromo-lithography  being  his  specialty.  In 
1861  he  followed  the  Army  of  the  Potomac  and 
executed  drawings  of  every  camp  until  _  Gettys- 
burg. Some  of  his  best  work  is  seen  in  illus- 
trated plates  of  the  report  of  the  United  States 
Military  Commission  to  the  Crimea  (i860)  and 
in  Dickinson's  'Numismatics  of  the  United 
States.* 

Rosenthal,  Toby  Edward,  American 
painter:  b.  New  Haven,  Conn.,  15  March  1848. 
He  studied  at  Munich  in  the  studio  of  K.  Raupp 
(q.v.)  and  in  1868  came  under  the  instruction  of 
Piloty.  After  producing  many  genre  pictures 
he  attracted  attention  by  his  'Sebastian  Bach 
and  his  Family  at  their  Morning  Devotions* 
(1870),  which  was  purchased  by  the  Leipsic 
Museum.  After  a  visit  to  his  home  in  the 
United  States  he  returned  to  Munich  and  painted 
•Elaine  the  Fair*  (1874)  from  Tennyson's  idyll 
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ot  *  Elaine.'  He  also  produced  some  humorous 
pictures,  such  as  'He  Laughs  Best  Who  Laughs 
Last'  (two  panels)  ;  and  *The  Girls'  Boarding 
School  in  Alarm*  (1877).  His  name  will  be 
perhaps  best  remembered  for  his  'Trial  of  the 
Escaped  Nun,  Constance  de  Beverley*  (from 
Sir  Walter  Scott's  "Marmion*);  and  'A  Dan- 
cing Lesson  in  the  Time  of  the  Empire.' 

Roseola,  any  rose-colored  rash  occurring, 
usually  in  a  symptomatic  character,  with  some 
febrile  disorder,  as  measles,  scarlet  fever,  etc., 
or  with  gastric  disturbances.  The  term  is  often 
applied,  though  inexactly,  to  German  measles 
and  to  mild  forms  of  other  diseases  attended  with 
a  rash  of  similar  appearance  to  that  seen  in 
roseola. 

Rosea,  flowers  of  the.  type-genus  Rosa, 
of  the  order  Rosacea.  The  species  are  exceed- 
ingly variable;  probably  no  other  genus  calling 
forth  so  wide  a  range  of  botanical  opinion.  Most 
botanists  recognize  about  100  species;  Bentham 
and  Hooker  estimate  the  number  at  less  than 
40';  but.  Gandoger  describes  more  than  4,000 
as  indigenous  to  Europe  and  western  Asia.  The 
number  of  horticultural  varieties,  crosses  and 
hybrids  is  probably  several  times  larger  than  in 
any  other  genus;  more  than  3,000  varieties  are 
listed  in  French  catalogues,  and  since  new  ones 
are  added  annually  the  list  consists  of  active 
members.  The  roses  are  widely  distributed  in 
the  temperate  and  cold  parts  of  the  northern 
hemisphere  extending  in  the  respective  conti- 
nents southward  to  India,  Abyssinia  and  north- 
em  Mexico.  They  are  erect,  climbing  or  trail- 
ing shrubs,  generally  prickly-stemmed ;  bear 
alternate,  odd-pinnate,  though  sometimes  sim- 
ple, leaves  and  generally  large,  showy,  pink, 
white,  yellow  or  purple  flowers  borne  either 
singly  or  in  terminal  corymbs,  followed  by  gen- 
erally showy  berry-like  fruits  (hips)  which 
contain  several  bony  akenes.  Probably  no  flower 
has  played  so  important  a  role  in  the  garden  and 
in  literature.  It  was  prized  in  the  cradle  days 
of  the  Aryan  race  and  is  frequently  mentioned 
in  the  writings  prior  to  our  era.  (^ina  and 
Japan,  however,  seem  to  have  been  less  attracted 
to  it  than  more  western  races.  In  very  early 
times  the  flowers  exhibited  their  characteristic 
tendency  to  double;  indeed,  it  is  probably  the 
first  flower  cultivated  in  this  state,  and  is  now 
more  often  thou(^ht  of  in  this  form  perhaps  than 
in  its  natural  single  form.  The  single  roses 
are,  howevef,  useful  and  popular  in  park  plant- 
ing. 

Except  for  ornamental  purposes  roses  are  of 
small  importance;  the  only  uses  made  of  them 
are  the  preserving  of  the  fruits  of  a  few  species 
for  food  and  the  manufacture  of  perfumes,  espe- 
cially attar  or  otto  of  roses  and  rose  water  from 
the  flowers  of  some  other  kinds,  principally  R. 
alba  and  R.  damascena,  which  are  extensively 
grown  in  southeastern  Europe,  particularly  Bul- 
garia and  adjacent  Asia  and  in  southern  France, 
in  which  last  country  the  leading  rose  is  the 
Provence,  a  hybrid  variety  of  R.  centifolia. 
The  flowers  are  either  put  in  stills  or  are 
inacerated.  In  the  distilling  process  the  essential 
oil  is  extracted  by  steam  and  condensed.  In 
each  process  there  is  considerable  perfume  in 
the  water  used  and  in  the  .maceration  process, 
which  is  most  popular  in  France,  this  "rose 
water"  is  the  product  sought  rather  than  the 
attar  which  is  regarded  as  a  by-product.    These 


1 
perfumes  are  among  the  most  important  of  the     : 
world,  and  it  is  said  that  the  importations  of  the      V 
attar  alone  into  the  United  States  is  greater  than 
the  importations  of  any  citrus  perfume  such  as- 
lemon  oil,  oil  of  bergamot,  etc 

Unquestionably  the  roses  are  the  roost  im- 
portant fk>wers  cultivated.  They  are  prized  by 
every  one  who  cares  for  flowers  at  all  and 
throughout  the  civilized  world  are  probably 
grown  in  more  gardens  than  any  other  flowers. 
How  important  they  are  commercially  appears- 
by  the  statistics  quoted  in  the  article  Floricul- 
TUEE  (q.v.).  In  the  United  Sutes  alone  the 
number  of  blossoms  annually  grown  for  sale- 
has  been  estimated  at  100,000,000^  valued  at 
about  $6,000,000.  .  Yet  the  development  of  this 
industry,  which  now  demands  the  greatest  skill 
of  specialists,  has  sprung  from  insignificance 
in  1870;  and  in  1850  it  did  not  exist 

From  the  botanist's  standpoint  the  classi- 
fication of  Crepin  in  his  'Primitia  Monographiz- 
Rosarum,'  seems  to  be  one  of  the  most  satis- 
factory and  is  followed  by  botanists  perhaps 
more  frequently  than  perhaps  any  other;  from 
the  gardener's  standpomt  Barron  in  the  'Cyclo- 
pedia of  American  Horticulture,*  divides  the 
roses  into  19  groups  with  more  or  less 
subdivision.!  Among  these  the  following  are- 
probably  the  most  important.  Provence,  per- 
haps most  familiar  in  .\merica  in  one  of  its- 
types,  the  fragrant  globular  flowered  moss- 
roses:  Damask  and  French,  fragrant-flowered,, 
robust  growing,  hardy  prolific  roses ;  Ayrshire, 
very  hardy  climbing  roses  with  solitary  fragrant 
white  to  deep  crimson  flowers;  Briers,  small 
perishable-flowered  garden  roses  more  usefut 
in  shrubberies  than  for  cut  flowers;  MultiAora,. 
with  large  corymbs  of  rather  short  lived  flow- 
ers, and  popularly  known  as  ramblers,  used 
largely  in  wild  gardens,  though  the  crimson 
rambler  and  its  sub-varieties  which  belong  to 
the  polyantha  subdivision  are  used  for  porch 
decoration  for  which  they  are  admirably  adapted ; 
Evergreen,  the  foliage  continuing  very  late 
in  autumn ;  for  example,  R.  IVichuraiana,  a  very 
popular  hardy  trailer  which  ^ows  anywhere; 
Hybrid  perpetual,  upright  growmg,  though  some- 
times pendulous,  shrubs  which  bear  flowers  of  all 
types  and  colors  and  embrace  the  largest  number 
of  varieties  of  any  group  but  so  greatly  mixed  as- 
to  preclude  separation  and  definition;  Hybrid 
teas,  a  group  of  the  preceding,  the  members 
being  the  result  of  crosses  with  the  Chinese  tea- 
scented  rose,  especially  rich  in  forcing  varieties ; 
China  or  monthly  rose,  a  perpetual-blooming; 
rose  chiefly  interesting  because  of  its  effect  upon 
other  roses  by  hybridizing  through  its  variety 
the  tea  rose;  Musk,  very  fragrant  light  colored 
rather  tender  roses  best  known  in  their  deriva- 
tives, and  noisettes,  which  blossom  later,  are- 
hardier  than  the  type,  and  will  g^w  in  any 
soil  but  are  little  used  probably  becaustr  the 
blending  with  the  teas  seems  to  have  impairedi 
their  hardiness:  Polyantha,  perpetual-flowering 
multiflora  climbing  varieties  bearing  small  flow- 
ers in  clusters  and  especially  promising  as  the- 
parents  Of  a  nebulous  group  of  varieties  adapted 
to  American  requirements;  Perpetual  bners, 
best  known  in  America  by  one  of  its  component 
species  R.  rugosa,  a  hardy  Japanese  rose  much- 
used  in  exposed  situations  for  hedges,  screens,. 
etc.,  and  useful  for  hybridizing  with  many  other 
species. 
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Rose  species  are  propagated  by  seeds  which 
are  either  sown  as  soon  as  the  hips  are  ripe 
or  are  stratified  in  sand  until  spring.  If  allowed 
to  become  dry  they  may  require  two  years  to 
germinate,  but  if  treated  as  above  they  generally 
sprout  the  first  spring.  Many  species  may  be 
propagated  by  means  of  cuttings  of  nearly  ma- 
ture wood  taken  during  summer  and  rooted 
under  glass.  Others  will  grow  from  mature 
wood  cuttings  taken  in  autumn  and  rooted  in 
'the  spring  like  currants  and  gooseberries.  Lay- 
ering is  generally  practised  with  such  species  as 
do  not  root  readily  from  cuttings ;  for  example,  R. 
hemisphcerica  and  R.  eglanteria.  Some  species 
such  as  the  cinnamon  rose  {R.  cinnamomea) , 
the  Carolina  rose  {R.  Carolina)  and  the  Damask 
rose  {R,  damascena),  may  be  propagated  by 
suckers,  division  or  by  cuttings  of  the  roots 
which  in  the  last  case  should  be  dug  in  autumn, 
stored  in  sand  or  sphagnum  in  a  frost-proof  cel- 
lar until  spring  when  they  are  planted  in  nurs- 
ery rows.  Grafting  and  budding  are  also  prac- 
tised, but  are  frequently  unsatisfactory  where 
regular  intelligent  attention  cannot  be  given 
to  the  removal  of  the  suckers  that  generally 
spring  from  the  stock.  For  greenhouses  and  for 
forcing  cuttings  of  semi-mature  wood  are  nearly 
universally  used.  They  may  be  taken  at  any 
time,  rooted  with  bottom  heat  in  sand,  and  kept 
in  pots  until  large  enough  to  be  transplanted 
upon  fhe  branches. 

In  general,  roses  thrive  best  upon  loamy 
soiU,  rich  in  plant  food  and  humus,  well  drained 
but  moist,  m  situations  sheltered  from,  the 
wind  but  where  they  will  receive  the  sunlight 
at  least  half  the  day.  They  do  not  generally 
succeed  upon  very  loose  or  sandy  soils,  but  often- 
do  upon  heavy  clays.  They  are  seldom  diffi- 
cult to  transplant  with  ordinary  care,  are  easy 
to  cultivate  and  generally  simple  to  prune.  The 
removal  of  weak  and  old  wood  is  the  most 
important  pruning  detail.  But  care  must  be 
taken  especially  with  climbing  varieties  to  pre- 
serve the  long  sturdy  shoots,  since  they  are 
most  prolific  of  blossoms.  Indoor  roses  culti- 
vated for  cut  flowers  are  generally  pruned  so 
as  to  have  the  flowers  borne  singly  at  the  ends 
of  long  stems  sometimes,  as  in  the  case  of 
American  Beauty,  exceeding  4  feet  in  length. 
But  this  is  a  special  florist's  practice  and_  is 
dependent  not  only  upon  the  method  of  pruning 
but  upon  the  management  of  the  plants  other- 
wise. In  the  garden  the  plants  may  usually  be 
set  about  30  inches  apart  in  beds  about  four 
feet  wide,  the  plants  of  one  row  being  prefer- 
ably opposite  die  intervals  of  the  other  so  as 
to  obtain  full  light  and  air.  Beds  of  this  width 
need  not  be  tramped  on  when  the  flowers  are 
being  gathered.  Cultivation  consists  in  keeping 
ilje  surface  loose  and  open  at  all  times  by  rak- 
ing, a  rather  shallow  forking  being  given  each 
spring.  In  the  autumn  a  liberal  mulch  of  stable 
manure  should  be  spread  upon  the  beds  and 
the  coarser  parts  removed  in  the  spring  before 
the  annual  forking.  The  removal  of  all  dead, 
failing  or  puny  shoots  should  precede  the  cul- 
tural operations.  Many  gardeners  give  applica- 
tions of  liquid  manure  just  as  the  flower  buds 
appear  and  preferably  preceding  a  shower. 
When  well  managed  a  rose  bed  should  be  sat- 
isfactory for  ten  or  more  years. 

-A.   large  number  of  insects   feed   upon  the 
rose  both  out  of  doors  and  in  the  greenhouse. 


Of  those  which  sometimes  prove  troublesome  in 
the  garden  the  rose  beetle  or  chafer  is  perhaps 
the  most  annoying,  since  it  feeds  upon  the  petals 
of  the  opening  flowers,  thus  ruining  them.  The 
only  remedy  which  has  been  satisfactorily  ap- 
plied is  hand  picking.  Plant  lice  (see  Aphis) 
and  scale  insects  (q.v.)  are  often  found  upon 
roses,  but  in  the  garden  are  not  usually  very 
troublesome.  Slugs  occasionally  skeletonize  the 
leaves  by  working  upon  the  undersides  and 
several  caterpillars,  beetles,  etc.,  also  live  upon 
the  foliage,  usually,  however,  in  insufiicient  num- 
bers to  do  damage.  In  the  greenhouse  some 
of  the  above  species  may  appear,  but  they  are 
usually  debarred  by  correct  methods  of  manage- 
ment, especially  as  to  ventilation,  temperature 
and  humidity.  The  red  spider,  not  an  insect 
but  a  mite,  is  sometimes  troublesome  where  the 
air  is  allowed  to  become  too  dry.  Management 
will  also  prevent  the  so-called  plant  diseases 
occasionally  found  in  poorly  ventilated  houses; 
indeed,  attention  to  the  details  mentioned  is  in 
many  leading  houses  found  more  expedient  and 
satisfactory  than  recourse  to  the  so-called  reme- 
dies for  either  insects  or  maladies 

Bibliography. —  Buist,  <The  Rose  Manual' 
(Philadelphia  1844,  etc.) ;  Prince,  ^Manual  of 
Roses>  (New  York  1846)  ;  Parsons,  <The  Rose* 
(New  York  1847,  etc.) ;  Parkman,  'Book  of 
Roses>  (Boston  1866)  ;  Shaw,  <The  Rose>  (St. 
Louis  1882)  ;  Ellwanger,  'TheRose'  (New  York 
1882,  2d  ed.  1892,  New  York)  ;  Hatton,  'Se- 
crets of  Rose  Culture'  (Huntington,  N.  Y., 
1891);  Vergara,  'Bibliografia  de  la  Rosa* 
(Madrid  1892).  M.  G.  Kains, 

Crop  Expert. 
Roses,  Wars  of  the,  the  name  given  to  the 
protracted  struggle  between  the  houses  of  Lan- 
caster and  York  for  possession  of  the  English 
throne,  in  the  second  half  of  the  isth  century. 
The  appellation  was  derived  from  the  badges 
adopted  by  the  contending  parties,  a  white  rose 
by  York  and  a  red  rose  by  Lancaster.  The  out- 
break of  the  war  was  brought  about  by  the 
growing  discontent  of  the  people  with  the  evil 
fortunes  of  the  war  against  France  and  the  oppres- 
sive taxes  necessitated  by  the  heavy  military  ex- 
penditures. The  imbecile  Henry  VI.  (q.v.)  had 
shown  himself  quite  incapable  of  the  tasks  of 
government  and  this  served  to  enhance  the  power 
of  Richard,  Duke  of  York,  the  representative  of 
the  claims  of  the  house  which  had  been  driven 
from  the  throne  in  1399  in  the  person  of  Richard 
II.  The  Duke  of  York's  great  opponent  was 
Margaret,  wife  of  Henry  VI.,  a  woman  of  great 
strength  of  character  and  much  ability.  The 
first  battle  of  the  war  was  fought  in  1455  at  St. 
Albans  and  resulted  in  a  victory  for  the  Yorkists 
whose  head  became,  for  the  second  time,  pro- 
tector of  the  realm.  War  broke  out  again  in 
1459  and  began  auspiciously  for  tlie  Lancas- 
trians. The  Duke  of  York  and  the  Earl  of  War- 
wick and  Salisbury  were  compelled  to  flee  the 
country.  In  Tune  1460,  they  returned,  how- 
ever, and  defeated  the  Lancastrian  forces  at 
Northampton- and  took  Henry  VI.  prisoner.  A 
compromise  was  effected  by  which  Henry  VI. 
was  to  retain  the  crown  until  his  death,  when  it 
was  to  pass  to  the  Duke  of  York.  Queen  Mar- 
garet, however,  would  not  consent  to  this  wrong 
to  her  son,  and  continued  the  struggle.  At 
Wakefield  30  Dec.  1460,  the  Yorkists  were  de- 
feated and  the  Duke  of  York  was  killed  and 
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soon  after  the  Lancastrians  gained  a  second  vic- 
tory at  St.  Albans.  Edward,  Earl  of  March, 
the  Duke  of  York's  eldest  son,  joining  forces 
•with  Warwick  succeeded  in  getting  possession  of 
London,  which  was  a  fervent  supporter  of  the 
Yorkist  cause,  and  was  elected  king,  setting  out 
immediately  to  meet  the  enemy  on  whom  he  tn- 
nicted  a  bloody  defeat  at  Towton  (29  March 
1461).  Hennr  VL  fled  to  Scotland  and  the 
remnants  of  Lancastrian  resistance  were  crushed 
out  at  Hedgley  Moor  and  Hexam  in  1464.  A 
«uarrel  between  Edward  IV.  and  the  Earl  of 
Warwick  led  the  latter  to  embrace  the  Lancas- 
trian cause.  Returning  from  France  with  a 
large  force  in  1470  he  compelled  Edward  to  seek 
refuge  in  Holland.  Henry  VL  was  released 
from  captivity  and  replaced  upon  the  throne. 
Edward  IV.,  however,  returned  to  England  in 
the  early  part  of  147 1  and  on  14  April  decisively 
defeated  Warwick  at  Barnet,  the  "king-maker* 
himself  falling  in  the  fight.  On  4  May  a  Lan- 
castrian force  under  Queen  Margaret  was  over- 
ithrown  at  Tewkesbury  and  the  young  Prince 
.'Edward  met  his  death  there,  most  probably  by 
:assassination  after  the  battle.  Henry  VL  died 
in  the  Tower  a  few  days  later  and  Edward  IV. 
■was  securely  established  on  the  throne.  The 
last  battle  in  the  long  conflict  was  fought  in 
1485  when  Henry  of  Richmond,  representative  of 
the  Lancastrian  claims,  overthrew  Richard  III. 
<q.v.)  at  Bosworth  Field  and  ascended  the  throne 
as  Henry  VII.  By  his  marriage  to  Elizabeth,  the 
daughter  of  Edward  IV.,  he  united  in  himself 
the  claims  of  the  rival  houses.  See  England, 
ChHl  History.  Consult:  Gairdner,  'Lancaster 
and  York'  (1886). 

Rosetta,  ro-zet'ta  (At.  Reshid),  Egypt, 
a  city  near  the  mouth  of  the  Rosetta  Canal, —  a 
branch  of  the  Nile, —  formerly  the  medium  of 
communication  between  Cairo  and  Alexandria, 
■which  gave  to  Rosetta  a  commercial  importance 
■which  it  has  lost  by  the  opening  up  of  other 
channels  of  traffic.  From  1798  to  1807  Rosetta 
■was  captured  in  turn  by  the  French,  English, 
and  Turks.    Pop.  13,500. 

Rosetta  Stone,  a  slab  of  black  basalt  of 
ancient  Egypt,  now  in  the  British  Museum,  chiefly 
noted  as  having  furnished  the  key  for  the  de- 
cipherment of  the  Egyptian  hieroglyphics.  The 
stone  was  discovered  in  1799,  during  the  excava- 
tion of  Fort  St.  Julien,  near  Rosetta,  Egypt,  by 
M.  Boussard,  an  officer  of  engineers  in  the 
French  army  of  occupation.  Three  years  later 
the  stone  was  brought  to  England  and  deposited 
an  the  Museum.  The  stone  was  erected  in  195 
I.&  by  the  priests  of  Egypt  in  honor  of  Ptolemy 
Dpiphanes  and  in  commemoration  of  his  remis- 
sion of  the  dues  of  the  sacerdotal  body  (q.v.). 
It  bears  an  inscription  duplicated  in  three  lan- 
guages, in  Greek,  in  hierogljT)hics  or  sacred,  in 
demotic  or  common  characters,  and  this  fact 
enabled  Dr.  Thomas  Young  in  1818  and  later, 
M.  ChampoUion,  in  1822,  to  decipher  it  in  the 
three  languages  and  thus  furnish  a  key  for  the 
leading  of  the  hieroglyphics  (q.v.).  The  Rosetta 
Stone  is  zyi  feet  long,  2^/2  feet  wide,  and  nearly 
a  foot  thick.    See  Arch.eolocy;  Hieroglyphics. 

Rosetta  Wood,  an  East  Indian  wood,  of 
unknown  origin,  reddish  orange  in  color,  with 
darker  veinings.  The  wood  is  close,  hard  and 
■very  beautiful  when  first  cut,  but  soon  becomes 
darker  by  exposure.  It  is  used  in  fine  cabinet 
work,  and  is  imported  in  logs. 


Rose'water,  Andrew,  American  civil  and 
sanitary  engineer:  b.  Bohemia  31  Oct  1848. 
After  a  course  of  study  in  the  common  and 
high  schools  of  Cleveland,  Ohio,  he  became  flag- 
man in  the  engineer  corps  of  the  Union  Pacific 
Railroad,  engaging  in  explorations  and  surveys 
in  1864  and  later  m  other  engineering  positions 
on  the  same  road.  He  was  assistant  city  engineer 
of  Omaha,  Neb.,  1868-70  and  city  engineer 
1870-5.  He  was  in  charge  of  the  construction  of 
the  Omaha  and  Northwestern  Railroad  1878-80; 
was  resident  engineer  of  the  Omaha  Water 
Works  Company,  1880-1,  and  from  1881-7  was 
city  engineer.  Between  1887  and  '91  he  was 
consulting  and  designing  engineer  of  sewerage 
for  25  cities.  Since  1897  he  has  been  city  en- 
gineer of  Omaha  and  president  of  its  board  of 
public  works. 

Rose'water,  Edward,  American  journalist 
b.  Bukovan,  Bohemia,  1841 ;  d.  Omaha,  Neb., 
31  Aug.  1906.  Coming  to  America  in  1854,  he 
became  a  telegraph  operator  and  for  two  years 
(1861-3)  was  in  the  United  States  military  tele- 
graph corps.  In  1863  he  went  to  Omaha,  Neb., 
as  manager  of  the  Pacific  Telegraph.  In  1871 
he  was  elected  to  the  Nebraska  Legislature.  In 
1871  he  founded  the  Omaha  Bee,  and  edited  it 
till  his  death.  He  was  vice-president  of  the 
Universal  Postal  Congress  at  Washington,  1897, 
and  the  original  founder  of  the  Omaha  Trans- 
Mississippi  Exposition  (1898). 

Rosicrucians,  ro-zl-kroo'sht-anz,  a  real  or 
imaginary  secret  society,  the  alleged  existence 
of  which  became  known  unexpectedly  at  the  be- 
ginning of  the  17th  century.  Early  in  that 
century  appeared  several  books  concerning  the 
society,  which  are  now  generally  ascribed  to 
Johann  Valentin  Andrea,  a  Lutheran  clergyman, 
and  among  which  is  the  'Fama  Fratemitatis 
R.C.>  (1614).  This  work  is  the  story  of  a  cer- 
tain holy  and  reverend  Brother  Christian  Rosen- 
kreuz,  a  German  noble  of  the  14th  century,  who, 
inspired  with  the  lofty  ambition  of  reforming  the 
world,  spent  a  large  portion  of  his  days  among 
the  Brahmans,  and  in  Jerusalem,  Damascus, 
Egypt,  Morocco,  Fez,  etc.,  in  the  pursuit  of  wis- 
dom. Returning  to  Germany  he  founded  an 
order,  consisting  of  but  few  members,  who  met 
in  a  house  erected  by  himself,  and  called  Sancti 
Spiritus  Domus,  where  he  died  at  the  age  of 
106.  His  burial-place  was  to  be  kept  a  secret 
by  all  the  adepts,  but  he  ordered  the  words 
"Post  CXX  annos  patebo"  to  be  inscribed  upon 
one  of  the  doors  of  the  house  of  the  order.  To 
this  work  was  added  another.  'Confession  of  the 
Society  and  Brotherhood  of  the  Rosy  Cross,* 
addressed  to  the  learned  of  Europe._  This  tract 
declared  that  the  order  had  no  intention  of  inter- 
fering with  the  religious  or  political  action  of 
states,  but  only  desired  the  improvement  of  man- 
kind by  the  discovery  of  the  true  philosophy. 
Whether  such  a  society  ever  existed  is 
still  an  open  question.  Many  will  have  us  be- 
lieve that  the  above  treatises  were  meant  by 
Andrea  to  satirize  in  serio-comic  style  the  philo- 
sophical follies  of  the  age,  having  no  expecta- 
tion of  them  being  regarded  otherwise  than  as 
fiction.  The  fraternity  had  fallen  out  of  public 
attention  for  a  long  time,  when  in  the  latter  half 
of  the  i8th  century  the  interest  in  their  or- 
ganization was  revived,  especially  by  the  noted 
impostor  Cagliostro,  who  gave  out  that  he  was  a 
Rosicrucian. 
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Rosin,  or  Resin,  the  name  p:iven  to  the 
rp'in  of  coniferous  trees  employed  in  a  solid 
state  for  ordinary  purposes.  It  is  obtained  from 
turpentine  by  distillation.  In  the  process  the 
oil  of  the  turpentine  comes  over  and  the  rosin 
remains  behind.  There  are  several  varieties  of 
rosin,  varying  in  color  from  the  palest  amber  to 
nearly  black,  and  from  translucent  to  opaque. 
It  differs  somewhat  according  to  the  turpentine 
from  which  it  is  derived,  mis  being  obtained 
from  numerous  species  of  phie  and  fir.'  It  is 
used  in  the  manufacture  of  sealing-wax,  varnish, 
cement,  soap,  for  soldering,  etc.  Qjlophony  is  a 
name  for  the  common  varieties.  See  Naval 
Stoses. 

Rosmini,  r5s-me'n€,  Antonio  Rosmiiii- 
Serbati,  Italian  philosopher:  b.  Roveredo  in 
the  Italian  Tyrol,  25  March  1797;  d.  Stresa  I 
July  1855.  He  began  the  course  of  studies  for 
the  priesthood  at  Padua  in  181 7,  and  was  or- 
dained in  1821.  He  became  deeply  versed  in 
philosophy,  ancient  and  modem,  and  revolved 
in  his  mind  a  comprehensive  system  to  serve  as  a 
basis  for  the  truths  of  revelation,  while  on  the 
practical  side  he  planned  an  institution  for  the 
training  of  teachers  and  priests.  From  1826  to 
.1828  he  lived  mostly  in  Milan,  thought  out  the 
rule  of  his  new  order,  visited  Rome,  gained  the 
approval  of  Pius  VIII.  both  for  special  studies 
and  for  the  institution  of  his  order,  and  pub- 
lished his  *New  Essay  on  the  Origin  of  Ideas* 

After  a  few  years  of  labor  at  Trent  he  set- 
tled in  1837  **  Stresa  on  the  west  shore  of 
Lago  Maggiore  and,  surrounded  by  loving  and 
devoted  friends,  sent  volume  after  volume  to  the 
press.  -  His  dream  in  politics,  as  expressed  in 
his  'Constitution  according  to  Social  Justice' 
(1848),  was  a  confederation  of  the  states  of 
Italy  under  the  Pope  as  perpetual  president. 
For  a  brief  Jjcriod  he  basked  in  the  papal  favor, 
and  was  promised  by  Pius  IX.  a  cardinal's  hat ; 
and  on  the  Pope's  flight  to  Gaeta,  he  followed, 
but  now  found  the  pontiff's  mind  turned  against 
him  and  never  afterward  regained  his  confi- 
dence. His  < Constitution*  and,  <The  Five 
Wounds  of  Holy  Church'  were  next  prohibited 
by  an  irregular  meeting  of  the  Congregation  of 
the  Index  called  at  Naples.  But  in  1854  the 
Congregation  of  the  Index,  the  Pope  presiding, 
declared  Rosmini's  writings  entirely  free  from 
censure,  and  enjoined  perpetual  silence  on  all  his 
accusers.  The  "Institute  of  the  Brethren  of 
Charity"  survived  its  founder,  and  among  the 
Rosminian  Fathers,  who  are  mostly  Italians  or 
Englishmen,  are  to  be  found  at  the  present  day 
some  of  the  ablest  and  most  devoted  sons  of  the 
Roman  Church.  In  England  it  has  foundations 
at  Ratcliffe,  Loughborough,  Cardiff,  Wadhurst, 
Rugby,  and  established  in  1876  its  central  house 
at  St.  Ethelreda's,  Holborn,  once  the  domestic 
chapel  of  the  palace  of  the  bishops  of  Ely. 

The  foundation  of  Rosmini's  philosophy  is 
being  considered  as  the  form  of  the  intelligence 
—  an  elemental  intuition  of  which  is  implanted 
by  Nature  herself.  Intuition  gives  us  ideas,  of 
which  we  may  affirm  (i)  that  they  are  not 
nothing;  (2)  that  they  are  not  ourselves;  (3) 
that  they  have  a  mode  of  existence  of  their  own, 
entirely  different  from  that  of  real  or  sub- 
sistent  things,  and  independent  of  the  bodily 
sense.  Their  two  essential  characteristics  are 
universality  and  necessity;  for  real  objects  and 
sensations  are  always  particular,  instead  of  being 


universal  and  generic,  and  every  object  whicb 
involves  no  contradiction  is  necessarily  possible. 
These  two  characteristics  involve  two  others, 
infinity  and  eternity;  the  origin  of  the  idea» 
comes  form  God,  for  man  does  not  receive  them, 
from  the  things  themselves.  _  The_  one  indeter- 
minate and  wholly  universal  idea  is  that  of  be- 
ing or  existence;  we  cannot  determine  the  sub- 
sistence of  an  object  until  we  first  have  the 
idea  of  it,  therefore  perception  involves  the  idea 
which  is  further  isolated  from  all  the  other  ele- 
ments of  the  perception  by  the  process  of  uni- 
versal ization,  through  which  it  may  be  realized 
an  indefinite  number  of  tithes.  When  the  ideas 
are  all  fully  or  perfectly  determined,  they  are 
called  concrete;  when  they  remain  to  a  certain 
extent  indeterminate,  they  are  abstract.  Beins 
is  incorporeal,  independent  of  space,  spiritual, 
and  therefore  incorruptible  and  immortal.  It  is 
independent  of  time;  as  being  in  its  essence  is 
always  being,  and  as  it  would  be  a  contradiction 
in  terms  for  being  to  cease  to  be  being,  it  is 
eternal.  But  since  it  was  united  to  the  soul  ia 
time,  it  must  have  existed  before  it  and  be 
independent  of  it.  And  thus  we  reach  an  Intel- 
ligence anterior  to  human  intelligence — an 
Eternal  Mind.  This  eternal  mind  is  God's,  and 
therefore  God  exists,  and  His  existence  and  the 
immortality  of  the  soul  remain  the  true  founda- 
tion of  morals.  Consult :  Tommaseo,  *  An- 
tonio Rosmini*  (1855);  Lockhart,  'Life  of  An- 
tonio Rosmini*  (1866);  Werner,  'Rosmini  und 
seine  Schule*  (1884)  ;  and,  above  all,  Thomas 
Davidson,  'Philosophical  System  of  Rosmini* 
(1882) 

Ross,  r5s,  Alexander,  British  soldier:  b. 
Scotland  1742 ;  d.  London  29  Nov.  1827.  He  en- 
tered the  British  army  in  1760,  and  was  made 
captain  in  1775.  He  served  as  aide-de-camp  to 
Lord  Cornwall  is  in  the  war  of  the  American 
Revolution,  and  arranged  for  his  surrender  at 
Yorktown.  He  afterward  served  with  Corn- 
wallis  in  India,  and  in  1812  attained  the  rank  of 
general. 

Ross,  Alexander,  Canadian  fur  trader  and 
author:  b.  Maimshire,  Scotland,  9  May  1783; 
d.  Manitoba  23  Oct.  1856.  He  emigrated  to 
Upper  Canada  in  1805  where  he  was  for  some 
years  a  teacher.  In  t8io  he  joined  the  fur-  . 
trading  expedition  of  John  Jacob  Astor  and  es- 
tablished trading  posts  in  the  most  isolated 
regions.  He  wrote  the  earliest  and  most  graphic 
accounts  of  the  Columbia  and  Oregon  country, 
with  the  opening  up  of  which  he  was  for  years 
identified.  He'  also  had  a  prominent  part  in 
the  colonization  of  Manitoba.  Among  his 
works  are :  'Adventures  of  the  First  Settlers 
on  the  Oregon  and  Columbia  Rivers'  (1849); 
<Fur  Hunters  of  the  Far  West*  (1855);  and 
'Red  River  Settlement:  Its  Rise,  Progress  and 
Present  State*    (1856). 

Ross,  Alexander  Milton,  Canadian  natu- 
ralist :  b.  Belleville,  Ontario,  13  Dec.  1832 ;  d.  De- 
troit, Mich.,  27  Oct.  1897.  At  13  he  came  to 
New  York,  where  he  became  a  compositor  on  the 
Evening  Post  and  a  protege  of  William  Cullen 
Bryant.  In  1851  he  began  to  study  medicine, 
and  during  the  Civil  War  was  a  surgeon  in  the 
Union  army,  but  rendered  his  greatest  service 
to  the  cause  as  confidential  correspondent  to 
Lincoln  in  Canada.  His  subsequent  life  was 
chiefly  devoted  to  the  study  of  natural  history,  in 
the  pursuit  of  which  he  has  added  valuable  in- 
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formation  concerning  the  fauna  and  flora  of 
Canada.  He  published:  < Birds  of  Canada* 
(1872);  'Butterflies  and  Moths  of  Canada' 
(1873);  'Forest  Trees  of  Canada*  (1874); 
<  Ferns  and  Wild  Flowers  of  Canada*  (1877); 
•Mammals,  Reptiles  and  Fresh  Water  Fishes  of 
Canada*  (1878). 

Ross,  Clinton,  American  novelist:  b. 
Binghamton,  N.  Y.,  31  July  1861.  He  was 
graduated  from  Yale  in  1884,  and  began  his 
'career  in  newspaper  work  in  New  York. 
He  is  the  author  of:  'The  Silent  Workman' 
'  (188C)  ;  'The  Speculator*  (1888)  ;  'The  Adven- 
tures of  Three  Worthies'  (1891);  'Improbable 
Tales'  (1892);  <A  Trooper  of  the  Empress' 
(1858) ;  'Heroes  of  Our  War  with  Spain* 
{1898);  'The  Tale  of  Many  Gods'  (1903); 
etc. 

Ross,  George,  American  patriot:  b.  New- 
castle, Del.,  1730;  d.  Lancaster,  Pa.,  July  1779. 
On  his  admission  to  the  bar  in  1751  he  settled  in 
Lancaster,  Pa.  As  a  member  of  the  Pennsyl- 
vania assembly  1768-70,  he  drew  up  the  declara- 
tion of  rights  which  was  presented  by  the  as- 
sembly to  the  proprietary  government.  He  was 
a  member  of  the  Continental  Congress  from 
1774-7,  and  as  such  was  one  of  the  signers  of 
the  Declaration  of  Independence.  In  1779,  three 
months  before  his  death,  he  was  made  judge 
of  the  admiralty  court  ol  Pennsylvania. 

Ross,  Sir  James  Clark,  English  explorer: 
b.  London  15  April  1800;  d.  Aylesbury,  Buck- 
inghamshire, 3  April  1862.  He  was  a  nephew 
of  Sir  John  Ross  (q.v.)  whom  he  accompanied 
on  the  voyage  in  search  of  a  northwest  passage 
in  1818.  Between  1819  and  1827  he  accompanied 
Captain  Parry  upon  his  four  Arctic  explorations, 
and  was  a  member  of  the  expedition  of  his  uncle 
in  1829-33.  His  discovery  of  the  north  mag- 
netic pole  in  1831  raised  him  to  the  rank  of 
post-captain;  but  it  was  in  his  memorable  voy- 
age to  the  Antarctic  Ocean  in  1839-43  that  he 
rendered  his  most  valuable  contribution  to 
science.  He  succeeded  in  reaching  lat.  78°  10', 
and  discovered  a  great  ice-bordered  continent 
which  he  named  Victoria  Land,  and  an  active 
volcano  which  was  called  Mount  Erebus  after 
the  discoverer's  ship.  For  these  services  he 
was  knighted  in  1844.  In  1848  he  was  a  mem- 
ber of  the  party  which  made  an  unsuccessful 
attempt  to  discover  the  fate  of  Sir  John  Frank- 
lin. He  became  rear-admiral  in  1851.  An  ac- 
count of  his  Antarctic  expedition  was  published 
by  him  in  1847,  entitled  <A  Voyage  of  Discovery 
and  Research  in  the  Southern  and  Antarctic  Re- 
gions.' Consult:  O'Byrne's  Naval  Biograph- 
ical Dictionary;  Markham,  'Fifty  Years'  Work 
of   the   Royal    Geographical    Society.* 

Ross,  Janet  Anne  Gordon,  English  author: 
'b.  London  24  Feb.  1842.    She  was  married  to 
|H.  J.  Ross,  a  banker  of  Alexandria,  Egypt,  in 
|i86o,  was  for  three  years  Egyptian  correspond- 
ent of  the  London   Times,  and  since  1867  has 
lived    in    Italy.    She    has    published:     'Italian 
Sketches'    (1887);  'Three  Generations  of  Wo- 
men' (i888)  ;  'Leaves  from  our  Tuscan  Kitchen' 
(1899);   'Florentine  Villas*    (1901);  etc.    The 
two  works  last  named  have  been  reprinted  in 
this  country. 

Ross,  John,  American  patriot:  b.  Ross- 
shire,  Scotland,  29  Jan.  1726;  d.  Philadelphia, 
Pa.,  March  1800.    After  a  mercantile  experience 


of  20  years  in  Perth,  he  emigrated  to  America 
at  the  beginning  of  the  rebellion  of  its  colonies, 
and  became  at  once  a  staunch  defender  of  the 
cause  of  independence.  In  June  I774»  as  chair- 
man of  the  meeting  of  Philadelphia  merchants 
in  protest  against  British  importations,  he  signed 
the  agreement  presented  to  the  authorities  and 
otherwise  resisted  unjust  taxation. 

Ross,  Sir  John,  English  Arctic  explorer: 
b.  Balsarroch,  Scotland,  24  June  1777;  d.  Lon- 
don 30  Aug.  1856.  He  entered  the  navy  Lt  9 
and  was  promoted  lieutenant  in  1805.  His  nrst 
Arctic  expedition  was  made  in  1818,  when,  with 
Lieutenant  Parry,  he  made  a  voyage  in  search 
of  a  northwest  passage  to  the  north  pole.  His 
second  Arctic  voyage  was  made  in  1829  in  a 
small  vessel  equipped  at  the  expense  of  Sir 
Felix  Booth,  high  sheriff  of  London,  which 
proved  inadequate  for  the  purpose.  The  explor- 
ing party  was  frozen  up  in  the  ice  for  four 
winters,  and  was  rescued  in  1833  by  Ross's  old 
ship,  the  Isabella,  in  Lancaster  Sound.  He  was 
knighted  for  his  services  in  1834,  and  made  rear- 
admiral  in  1851.  In  1839  he  was  appointed  con- 
sul at  Stockholm,  and  served  until  1845. 

Ross,  John,  or  Kooweskoowe,  Indian 
chief:  b.  Georgia  1790;  d.  Washington,  D.  C,  I 
Aug.  1866.  He  was  a  Cherokee  half-breed  who 
became  chief  of  his  tribe  in  1828.  In  1817-19 
Georgia  attempted  to  remove  the  Cherokees 
from  its  borders  through  a  bribe  offered  to  Ross, 
who  had  received  an  English  education  and  was 
a  man  of  importance  in  his  tribe.  He  exposed 
the  attempt  and  continued  to  repulse  the  con- 
certed effort  of  the  people  of  the  State  to  effect 
their  removal.  In  1829  Ross,  as  chieftain,  suc- 
cessfully appealed  to  the  Supreme  Court  of  the 
United  States  against  the  action  of  the  Georgia 
legislature  in  expelling  his  people,  neverthelesr 
the  Cherokees  were  banished  in  1838. 

Ross,  Jonathan,  American  jurist  and 
statesman:  b.  Waterford,  Vt.,  1826;  d.  Saint 
Johnsbury,  Vt.,  22  Feb.  1905.  He  entered  Dart- 
mouth College  in  1847  and  was  graduated  in 
1851.  He  earned  his  early  education  by  working 
on  his  father's  farm  during  the  summer,  ard 
by  teaching  school  during  the  winter,  •\fter 
graduating,  he  taught  in  Craftsbury,  and  was 
principal  of  the  academy  at  Chelsea,  Vt.  Mean- 
while he  studied  law,  and  was  admitted  to  the 
Orange  County  bar  in  1856,  practising  until  he 
was  elected  in  1870  as  assistant  judge  of  the 
Supreme  Court.  He  was  elected  chief  judge  in 
1890.  Judge  Ross  was  State  attorney  for  Cal- 
edonia County  1862-3,  represented  Saint  Johns- 
bury  in  the  legislature  1865-7,  and  in  1869  was 
a  member  of  the  last  council  of  censors  held- 
in  the  State.  In  1870  he  represented  Caledonia 
County  in  the  State  Senate,  was  for  several 
years  a  member  of  the  State  board  of  education, 
and  early  in  1899  was  appointed  by  Gov.  Smith 
to  succeed  Justin  S.  Morrill  in  the  United 
States  Senate. 

Ross,  Sir  William  Charles,  English 
painter:  b.  London  3  June  1794;  d.  there  20 
Jan.  i860.  Entering  the  schools  of  the  Royal 
Academy  (1808)  he  carried  off  five  silver  medals, 
during  his  career  as  a  student,  and  when  he  was 
but  IS  (1809)  exhibited  at  the  Royal  Academy 
'Mordecai  Rewarded' :  'The  Judgment  of  Solo- 
mon' :  and  the  portraits  of  a  mother  and  child 
as  'Venus  and  Cupid.'    In  1821  his  'Judgment 
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of  Brutus'  gained  the  gold  medal  of  the  So- 
ciety of  Arts.  His  most  ambitious  religious  pic- 
ture, <  Christ  Casting  out  the  Devils  from  the 
Maniacs  in  the  Tomos,'  exhibited  at  the  Royal 
Academy  (182O,  was  the  last  large  canvas  that 
he  executed.  Henceforth  he  devoted  himself  to 
miniature.  He  was  elected  R.A.  in  1839  and 
became  the  most  fashionable  painter  of  his  time 
in  his  chosen  department.  He  painted  Queen 
Victoria,  Prince  Albert,  and  their  children,  the 
King  and  Queen  of  the  Belgians,  and  was  sum- 
moned to  Lisbon  to  paint  the  King  and  Queen 
of  Portugal.  Prince  Louis  Napoleon,  (after- 
ward Napoleon  111.)  sat  for  him;  and  he  also 
painted  every  personage  of  his  day  in  England 
distinguished  for  rank  or  genius.  The  total 
number  of  these  exquisite  works,  as  calculated 
from  his  own  memoranda,  was  2,200.  He  wisely 
attempted  to  give  to  the  miniature  that  breadth 
of  treatment  which  distinguished  Reynolds, 
whom  he  evidently  took  for  his  model.  His 
drawing  was  invariably  correct,  and  marked  by 
a  nameless  elegance  enhanced  by  the  truthfuj- 
ness  and  clearness  of  his  flesh  tints  and  his 
<lever  handling  of  textures.  His  miniatures  are 
still  considered  the  models  of  their  class  in 
England.  He  was  an  enthusiast  in  his  profes- 
sion and  on  his  death-bed  almost  his  last  words 
were  expressions  of  regret  that  photography 
would  destroy  the  art  of  painting  in  miniature. 

Rossbach,  rds'baH,  or  Rosbach,  Prussia,  a 
village  of  Saxony,  in  the  government  of  Merse- 
hurg,  17  miles  south  of  Halle,  famous  for  the 
hattle  fought  in  its  vicinity  5  Nov.  1757,  when 
22,000  Prussians  under  Frederick  the  Great  de- 
feated 43,000  French  and  Imperialist  troops 
commanded  by  Soubise  and  the  Prince  of  Saxe- 
Hildburghausen.  The  allies'  loss  was  1,700  killed 
and  7,000  taken  prisoners,  while  the  Prussian 
loss  amounted  to  only  about  500  killed. 

Rosse,  ros,  William  Parsons,  30  E.«irl  of, 
British  astronomer:  b.  York  17  June  1800;  d. 
Monkstown,  Ireland,  31  Oct.  1867.  He  was 
educated  at  Dublin  University  and  at  Magdalen 
College,  Oxford,  where  he  was  graduated  in 
1822.  He  was  member  of  Parliament  for  King's 
County  from  1823  to  1834,  and  succeeded  his 
father  in  the  earldom  in  1841.  In  1845  he  was 
elected  a  representative  peer  of  Ireland,  but  took 
little  interest  in  politics.  During  the  stormy  dis- 
cussions on  the  first  reform  bill  he  was  occupied 
with  the  construction  of  his  first  famous  reflect- 
ing telescope,  the  speculum  of  which  had  a  dia- 
meter of  three  feet,  and  was  soon  superseded 
by  one  of  double  the  size.  The  two  great  defects 
which  had  hitherto  baffled  opticians  in  construct- 
ing large  reflecting  mirrors  were  spherical  aber- 
ration and  absorption  of  light  by  specula,  and  in 
the  casting  of  those  of  large  size  there  arose 
the  apparent  impossibility  of  preventing  crack- 
ing and  warping  of  the  surface  on  cooling.  Even 
the  proper  admixture  of  the  metals  for  the  re- 
flector had  to  be  ascertained  by  numerous  and 
costly  experiments.  At  last,  however,  a  gigantic 
speculum,  weighing  three  tons,  was  turned  out 
without  warp  or  flaw  and  was  then  polished  and 
mounted  on  a  telescope  52  feet  in  length  in  Lord 
Rosse's  park  at  Parsonstown,  at  a  cost  of  $150,- 
000.  The  sphere  of  celestial  observation  was 
immensely  widened  by  an  instrument  so  power- 
ful ;  nebulae  which  had  defied  Herschel  s  tele- 
scope were  resolved  into  stars,  and  new  nebulous 
mist  was  revealed  to  the  observation.    The  con- 


struction of  the  telescope,  effected  under  the 
earl's  direction  and  superintendence,  is  fully  de- 
scribed in  the  'Philosophical  Transactions*  of 
the  Royal  Society,  of  which  body  he  was  presi- 
dent 1849-54. 

Rosselli,  ros-sel'le,  Cosimo,  Italian  painter: 
b.  Florence  1439;  d.  there  1507.  He  was  a 
pupil  of  Neri  di  Bicci,  the  representative  of  the 
early  Florentine  school,  and  this  school  furnished 
the  guiding  principles  of  his  artistic  life,  which 
was  especially  influenced  also  by  the  work  of 
Benozzo  Gozzoli.  The  altar-pieces  and  frescoes 
which  he  produced  were  filled  with  figures 
dressed  in  the  costumes  of  his  day,  and  the  realis- 
tic minuteness  of  his  faces  seems  to  suggest  that 
tliey  were  portraits  of  his  contemporaries.  He 
was  in  short  a  genuine  Pre-Raphaelite  of  the 
Florentine  school.  His  finest  work  is  a  fresco 
in 'the  chapel  of  Sant  Ambrogio  at  Florence: 
<The  Exhibition  of  a  Miracle-working  ChaHce,* 
—  a  fashionable  religious  function  of  old 
Florence,  displaying  the  silks,  laces  and  jewelry 
of  the  time  in  all  their  splendor.  Among  other 
good  works  of  his  may  be  mentioned:  *The 
Coronation  of  the  Virgin'  and  an  'Assumption,' 
both  at  Florence.  He  was  called  to  Rome  in 
1480  by  Sixtus  IV.  and  contributed  to  the  decora- 
tion of  the  Sistine  Chapel,  with  the  approval  of 
the  Pope  who  admired  his  lavish  use  of  gold  and 
ultramarine.  Among  his  pupils  the  most  cele- 
brated were  Pietro  di  Cosimo  and  Fra  Bar- 
tolommeo  (q.v.).  He  produced  few  easel  pic- 
tures, but  one  of  these,  'The  Annunciation' 
(i486),  was  sold  in  1847  for  $1,627  in  England. 

Ros'ser,  Thomas  Lafayette,  American  sol- 
dier and  civil  engineer :  b.  Campbell  County,  Va., 
15  Oct.  1836.  He  entered  West  Point  from  the 
State  of  Texas  in  the  class  of  1861,  but  when 
President  Lincoln  ordered  that  class  into  the 
field  after  the  attack  upon  Fort  Sumter,  Rosser 
resigned  and  entered  the  Confederate  army,  in 
which  he  was  appointed  ist  lieutenant  of  artil- 
lery and  later  captain.  In  1862  he  was  made 
lieutenant-colonel  and  shortly  afterward  colonel 
of  the  5th  Virginia  regiment  under  J.  E.  B. 
Stuart.  In  1864  he  became  major-general  in 
the  army  of  Northern  Virginia.  He  refused  to 
surrender  at  Appomattox;  escaped  through  the 
Federal  lines,  and  while  trying  to  reorganize 
scattered  troops  was  captured  and  made  a  pris- 
oner of  war.  After  the  war  he  studied  law,  but 
did  not  practice.  In  1868  he  became  assistant- 
engineer  m  the  construction  of  the  Pittsburg  and 
Connellsville  Railroad ;  engaged  on  the  Northern 
Pacific  in  1870,  becoming  the  next  year  chief 
engineer  of  its  construction  through  Minnesota, 
Dakota  and  Montana;  in  1881  oecame  chief 
engineer  of  the  Canadian  Pacific  railway.  In 
i88(5  he  returned  to  Virginia  to  reside,  and  in- 
the  war  with  Spain  in  1898  commanded  a  vol- 
unteer brigade. 

Rossetti,  ros-set'te,  Christina  Georgina, 
English  poet,  daughter  of  Gabriele  Rossetti 
(q.v.)  :  b.  London  5  Dec.  1830;  d.  there  29  Dec 
1894.  She  was  educated  at  home  and  her  first 
verses  were  written  in  1842  and  printed  in  the 
private  press  of  her  grandfather,  Gaetano  Poli- 
dori.  She  was  probably  her  brother  Dante's 
first  model  and  many  portraits  of  her  exist  both 
as  portraits  and  as  figures  in  his  paintings.  A 
volume  of  her  verse  came  from  the  Polidori 
press  in  1847  and,  later,  after  the  establishment 
of  'The  Germ'   in  1850,  she  contributed  to  it 
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iiikIlt  the  name  of  "Ellen  AUeyne."  Of  a  deeply 
i..iij,ious  temperament,  she  was  a  devoted 
I .  i.,li  Churchwoman  and  her  writing,  aside 
from  devotional  manuals  and  strictly  religious 
works,  was  mainly  poetry  of  a  devotional  char- 
acter. 'Goblin  Market,*  however,  published  in 
1862,  is  not  of  this  type;  and  for  original  and 
purely  imaginative  qualities  was  never  after- 
ward approached  by  her.  She  also  wrote  "The 
Prince's  Progress'  (1866);  <A  Pageant' 
(1881J;  stories  and  nursery  rhymes  under  the 
titles,  'Commonplace'  (1870),  and  *Sing  Song' 
(1872);  'Verses'  (1873),  and  such  religious 
works  as  <.\nnus  Domini'  (1874):  'Called  to 
be  Saints;  the  Minor  Festivals*  (1881);  'Time 
Flies:  a  Reading  Diary'  (1885);  'The  Face 
of  the  Deep*  (iSra).  From  1871  to  her  death 
she  was  for  most  of  the  time  an  invalid.  Con- 
sult:. Mackenzie  Bell,  'Christina  Rossetti:  a 
biotrraphical  and  critical  study'    (1898). 

Rossetti,  Dante  Gabriel,  English  poet  and 
painter:  b.  London,  12  May  1828;  d.  Berching- 
ton.  10  April  1882.  His  full  name  was  Gabriel 
Charles  Dante,  but  for  literarj'  purposes  he  re- 
arranged it  in  the  form  by  which  he  is  now  re- 
membered. He  was  one  of  four  children,  ail 
of  whom,  cspeciallv  himself,  his  sister  Christina 
and  his  brother  William  Michael,  achieved  fame 
in  literature.  His  father,  Gabriele  Rossetti,  pro- 
fessor of  _  Italian  in  King's  College,  was  an 
Italian  exile,  an  enthusiastic  patriot,  himself  a 
poet,  and  author  of  several  critical  works  on 
llante.  He  had  married  Frances  Mary  Lavinia- 
Polidori.  of  English  and  Italian  blood. 

Dante  Gabriel  was  educated  at  home,  in  an 
atmosphere  of  calture  and  fine  enthusiasms; 
f-om  his  ninth  to  his  fourteenth  year  he  at- 
tended King's  College.  During  that  time  he 
received  some  instruction  in  drawing,  and  upon 
leaving  college  he  gave  himself  to  the  study  of 
art,  entering  the  Royal  Academy  in  1848.  At 
the  same  time  he  began  his  translations  from 
Dante  and  other  Italian  poets,  showing  from  the 
first  more  genius  in  poetry  than  in  painting. 
His  great  poem,  perhaps  his  most  remarkable, 
'The  Blessed .Damozel,'  was  written  about  1847. 
In  1848  he  entered  the  studio  of  Ford  Madox 
Brown,  where  he  met  Woolner,  Holman  Hunt, 
r-'d  Millais  —  the  group  that  with  himself  and 
Madox  Brown  constituted  the  so-called  pre- 
Rnohaclite  brotherhood.  In  1850  William 
'^'ic'^acl  Rossetti  edited  The  Germ,  a  short-lived 
'^•'t  famous  magazine  devoted  to  pre-Raphaelite 
'  'cnls :  in  -ts  oa^e  anpeared  'The  Blessed 
r>-,-,nzel>  and  other  work  of  Dante  Gabriel  Ros- 
'-t'i'*.  Just  what  were  the  ideals  of  the  prc- 
Rpol'aclitcs  is  hard  to  d'-'ine:  thev  stood  in  rcn- 
crnl  for  the  drvotio^nl  '■i".ccr!ty  in  art  of  those 
painter*  w'^o  precpH"d  Ranhael,  and  for  freedom 
from  modern  acadorr;!^  canons ;  yet  Rossetti 
himself  was  not  strictly  a  pre-Raohaelite ;  his 
drawing  was  quit"  in  his  '^wn  stvlo.  little  affected 
by  the  manner  of  t'^."  o''1  r>'>i''t"rs. 

For  some  time  !?o?sctti  had  to  face  the  pro- 
verbial artist's  strn-'He :  his  nicturcs  vere  not 
bought,  and  the  peculiarities  of  his  drawmg  were 
severely  criticised.  Ruskin's  kindlv  defense  of 
the  pre-Raohaelites,  however,  encouraered  the 
whole  group.  Shortlv  afterward  Ruskin  made 
Rossetti  a  standin"'  offer  to  hnv.  uo  to  a  cer- 
tain sum,  all  of  Rossetti's  painting  that  pleased 


him.  The  arrangement  lasted  for  some  time,  to 
Rossetti's  great  benefit.  Through  Ruskin  he 
met  Sir  Edward  Burne-Jones,  who  introduced 
him  to  Morris  and  Swinburne.  Ruskin  also 
generously  assumed  tlie  cost  of  Rossetti's  first 
volume,  the  'Early  Italian  Poets.'  a  collection 
of  translations  which  appeared  in  1861.  Rossetti 
afterward  paid  back  the  loan,  and  the  book 
was  reprinted  in  1874  under  the  title  of  'Dante 
and  His  Circle.' 

In  most  of  Rossetti's  early  pictures,  his 
Beatrices  and  ideal  ladies  were  copied  after 
his  wife,  Elizabeth  Eleanor  Siddal,  her- 
i-elf  a  poet  and  artist,  whom  he  had  married 
in  i860.  Mrs.  Rossetti  was  an  im-alid;  the  poet 
had  no  delusions  as  to  the  sadness  shortly  in 
store  for  hii".  But  when,  in  1862,  his  wife 
accidentally  hastened  her  fate  by  an  overdose  of 
laudanum,  Rossetti  gave  way  impetuously  to  his 
grief,  and  in  his  impulsive  despair  buried  in  his 
wife's  coffm  the  manuscript  of  his  poems,  for 
tlie  most  part  inspired  by  her. 

In  the  course  of  the  next  seven  years — during 
which  time  he  continued  his  painting  with  suc- 
cess, and  also  began  the  use  of  chloral  —  his 
friends  persuaded  him  to  recover  his  inanu- 
scripts,  wliich  he  did  in  1869.  The  followin-^ 
year  appeared  his  'Collected  Poems,'  containing 
the  'House  of  Life'  sonnet  sequence  in  its 
original  complete  form.  In  October  1871,  Rob- 
ert Buchanan,  under  the  pen-name  of  "Thomas 
Maitland,"  write  an  essay  entitled  'The  Fleshly 
School  of  Poetry,'  in  the  Contemporary  Re- 
view. The  purpose  of  this  article  was  to  show 
that  Rossetti's  poetn-  in  thought  and  expres- 
sion, was  indecent ;  and  to  make  hjs  point  th*- 
writer  did  not  shrink  from  misquoting  Rossetti 
or  perv'erting  his  meaning.  Rossetti  made  an 
adequate  reply  in  an  article  called  'The 
Stealthy  School  of  Criticism,*  and  in  later  edi- 
tions somewhat  unnecessarily  withdrew  the 
verses  that  had  most  offended  Buchanan.  But 
the  iniuEtice  of  the  attack  preyed  upon  him 
until  his  mind  was  derantjed :  at  one  time  oiily 
the  lovins  care  of  his  friends  prevented  him 
from  committing  suicide. 

He  partly  recovered  his  mental  poise,  and 
for  a  time  entirely  recovered  his  poetic  and 
artistic  facuKics.  which  seemed  at  first  not  to 
be  affected  by  his  use  of  chloral.  Several  of 
his  best  pictures  belong  to  this  time;  the  'Bal- 
lads and  Sonnets'  were  published  in  1881. 
These  last  years,  howeyer.  were  years  of  pitiful 
suffering  and  gradual  collapse.  His  friends 
sh.eltered  him  from  his  worst  moods  and  cared 
for  him  to  the  end. 

In  both  painting  and  poetrj-  Rossetti's  per- 
sonality expressed  itself  with  unusual  evenness 
throughout  his  career,  and  in  'The  Blessed 
Damozel.'  one  of  his  earliest  poems,  almost  all 
his  qualities  can  be  traced.  Like  so  much  of 
his  other  writing,  it  was  illustrated,  set  to 
pnintintf.  as  it  were,  by  himself;  but  without 
such  aid  the  nictorial  genius  is  strong -in  the 
verse.  The  ideas  are  t>-pically  concrete;  not 
only  the  Damozel.  leaning  on  the  bar  of  Heaven, 
i<  seen,  with  the  lilies  in  her  hand,  and  on 
earth  the  fall  of  autumn  leaves,  and  in  the 
sky  the  "curled  moon" ;  but  from  s]\  points  of 
view  the  appeal  is  to  the  eves,  as  jn  that  imag- 
inative plimose  of  the  world  spinning  far  below 
the  bridge  of  Heaven ;  and  in  the  picture  of 
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sculs  ascending  to  God  like  thin  flames — such 
as  William  Blake  could  have  drawn ;  and  in  that 
"strong  level  flight"  of  the  angels.  The  three 
lilies  in  the  Damozel's  hand  and  the  seven 
stars  in  her  hair,  and  the  Ave  handmaidens  of 
the  \'irgin,  are  definitely  numbered  for  the 
effect  of  concreteness ;  Rossetti  habitually  em- 
ploys the  device,  as  Keats  employed  it  m  the 
'Belle  Dame  Sans  Merci,>  after  the  manner  of 
the  old  English  ballads — a  manner  that  strongly 
influenced  Rossetti.  Partly  from  the  ballads 
•The  Blessed  DamozeP  derived  some  of  its 
mediaeval  flavor ;  but  the  quality  was  really  per- 
sonal with  the  poet.  Here  as  in  his  other  poems 
Rossetti  manages  to  reproduce  the  romance  of 
the  archaic,  without  any  great  reproduction  of 
the  archaic  itself.  The  furnishing  of  Heaven 
in  the  poem  is  quaint  and  remote,  in  effect  like 
the  lovely  names  of  the  five  handmaidens;  but 
the  thought  or  attitude  of  no  particular  past 
time  is  revived.  Perhaps  some  of  this  pseudo- 
archaic  flavor  comes  from  the  strange  verse- 
music,  which  Rossetti  introduced  into  English. 
The  secret  of  much  of  its  charm  is  veiled 
in  the  poet's  genius,  but  its  most  striking 
trait,  its  melancholy  evenness,  can  be  ex- 
plained by  Rossetti's  training  in  Italian 
prosody.  In  writing  English  poetry  he  departs 
radically  from  the  genius  of  English  metre; 
instead  of  fitting  the  words,  with  their  natural 
accents  undisturbed,  into  the  regular  beat  of 
the  verse — so  placing  them  that  the  natural 
reading  of  the  line  would  determine  the  rhythm, 
— Rossetti  allows  a  preconceived  rhythm  to  de- 
termine the  accent  of  the  words,  as  in  the  line 
"With  her  five  handmaidens,  whose  names,"  etc. 

These  characteristics  of  'The  Blessed  Damo- 
zcl.'  and  others  besides,  reappear  more  marked 
in  other  poems — the  subtlety  of  thought,  in 
♦Love's  Nocturne' ;  the  medirsval  mood  of  de- 
votion, altogether  or  almost  religious,  in  <Ave,' 
and  in  <The  Portrait,  >  with  its  splendid  closing 
image ;  the  ballad  element,  together  with  the 
unusual  skill  in  reproducing  physical  sensation, 
in  'Eden  Bower,*  'Troy  Town,>  and  the  longer 
ballads :  and  the  same  sad,  even  music  in  them 
all.  .-Kmong  his  other  verse  the  elaborate  ballads 
—'Rose  Mary,>  .'The  White  Ship,>  'The  King's 
Tragedy,'  show  Rossetti's  debt  to  ballad  lit- 
erature.' and  at  the  same  time  mark  the  wide 
gulf  between  the  clear  simplicity  of  the  old  nar- 
r;i  lives  and  the  wrought  loveliness  of  his  work. 
In  his  shorter  ballads,  however,  such  as  'Strat- 
ton  VVater,'  he  is  much  simpler.  What  hold  he 
had  on  real  life  is  powerfully  concentrated  in 
'Jenny.*    probably   his   most    thoughtful   poem. 

Rosctti's  sonnet  sequence,  'The  House  of 
Life.'  undoubtedly  places  him  among  the  mas- 
ters of  the  sonnet  form,  though  none  of  the  son- 
nets, perhaps,  are  so  well  known  as  'The  Blessed 
Damozel.*  Technically,  they  have  more  of  the 
rise  and  fall  of  the  best  Italian  models  than  is 
«<ual  in  English  poetry,  and  at  times,  as  in  the 
first  sonnet,  or  the  twenty-fourth  or  the  twenty- 
fifth,  their  cadence  is  superb.  But  in  many  of 
them  the  mystical  subject-matter  is  baffling, 
and  Rossetti's  characteristic  evenness  of  manner, 
lure  also  an  evenness  of  mood,  makes  the  se- 
qtu-nce  monotonous  at  kst.  Perhaps  Rossetti's 
best  sonnets  were  written  singly  for  pictures — as 
the  beautiful  'Lilith,*  and  the  'Venus  Verticor- 
dia,*  with  the  three  wonderful  lines  at  the  end. 

The  most  widely  known  of  Rossetti's  trans- 


lations are  the  three  from  Villon,  especially  the 
'Ballad  of  Dead  Ladies,'  and  Dante's  'Vita 
\uova.*  In  all  of  his  translated  verse,  how- 
ever, the  same  traits  are  found  as  in  his  original 
work — the  same  exquisite,  rather  than  great 
mood,  the  same  concrete,  yet  remote,  aspects  of 
beduty,  and  Jhe  same  un-English  music  of  the 
verse.  He  has  many  imitators  in  both  his  arts. 
Bibliography.— -The  best  edition  is  by  W.  M. 
Rossetti.  For  biography  and  criticism,  consult 
Introduction  to  the  above;  'Dante  Gabriel 
Rossetti;  His  Family  Letters,*  with  memoir 
by  W.  M.  Rossetti;  Hall  Caine,  'Recollections 
of  Dante  Gabriel  Rossetti' ;  Walter  Pater,  in 
'Appreciation';  the  same  essay  in  Ward's 
'English  Poets.*  Jqhn  Erskine, 

Associate    Professor    of  English    in    Amherst 
College. 

Rossetti,  Gabriele,  Italian  poet:  b.  Vasto, 
Abruzzo  Citeriore,  28  Feb.  1783;  d.  London, 
England,  26  April  1854.  He  was  educated  at 
the  University  of  Naples  and  in  1814  was  ap- 
pointed curator  in  the  Museum  there.  He 
joined  the  Liberals  and  in  18 15  became  a  mem- 
ber of  the  secret  society  of  the  Carbonari.  He 
was  a  supporter  of  the  constitution  which 
King  Ferdinand  was  forced  to  grant  as  the  re- 
sult of  a  military  uprising,  and  when  in  182 1 
the  constitution  was  abrogated  and  its  adher- 
ents proscribed  Rdssetti  was  compelled  to  fly 
the  country.  He  went  first  to  Malta  and  in 
1824  to  London  where  he  was  engaged  as  a 
teacher  of  langtiages  and  was  elected  professor 
of  Italian  at  King's  College,  London,  in  1831. 
In  his  political  opinions  he  continued  an  ar- 
dent Liberal,  but  was  in  favor  rather  of  a 
constitutional  monarchy  than  a  republic.  In 
relijion,  though  never  wholly  abjuring  the  Ro- 
man Catholic  creed,  he  was  for  many  years 
practically  a  freethinker,  though  in  later  years 
he  accepted  an  undogmatic  form  of  Christian- 
ity. In  1845  blindness  compelled  his  resignation 
from  the  college.  His  works  include:  'Dante, 
Commedia*  (1826) ;  'Lo  Spirito  Antipapalc 
che  produsse  la  Riforma*  (1832);  'Poems' 
(1833);  'II  Mistero  dell'  Amor  Platonico  del 
Medio  Evo*  (5  vols.,  1840)  ;  'La  Beatrice 
Dante*  (1842)  ;  'II  Veggente  in  Solitudine' 
(1846);  'L'Arpa  Evangelica*   (1852);  etc. 

Rossetti,  Maria  Prancesca,  English  au- 
thor, daughter  of  Gabrielle  Rossetti  (q.v.)  :  b. 
London,  England,  17  Feb.  1827;  d.  there  24 
Nov.  1876.  She  engaged  in  teaching  and  in  lit- 
erary W9rk,  the  latter  being  chiefly  of  an  edu- 
cational or  religious  character,  and  in  1874  en- 
tered the  sisterhood  .All  Saints'  Home,  London, 
where  she  died.  Her  works  include:  'Exer- 
cises in  Idiomatic  Italion*  (1867)  :  *A  Shadow 
of  Dante'  (1871)  ;  'Letters  to  My  Bible  Class* 
(1872);  etc. 

Rossetti,  William  Michael,  English  poet 
and  art  critic,  son  of  Gabrielle  Rossetti  (q.v.)  : 
b.  London  25  Sept.  1829.  He  was  educated  at 
King's  College,  London,  and  entered  the  excise 
office  in  1845.  From  1869-94  he  was  assistant 
secretary  to  the  board  of  inland  revenue,  and  is 
at  present  professional  assistant  to  the  same 
board  for  estate  dutv  on  pictures  and  drawings. 
He  has  published :  BIa"k  verse  translations  of 
Dante's  comedy  'The  Hell*    (1865);   'Lives  of 
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Famous  Poets'  (1878)  ;  'Life  of  Keats'  (1887)  ; 
'Memoir  of  Dante  G.  Rossctti'  (1895)  ;  'Gabriele 
Rossetti'  (translated  autobiography  1901);  etc., 
tesides  much  editorial  work,  including  the  works 
of  many  poets  and  the  'Rosetti  Papers'  (1863- 
70-1903). 

Rossi,  Francesco  de,  fran-ches'ko  da  ros'se, 
known  as  II  Cecco  di  Salviati,  Italian  painter: 
t.  Florence  about  1510;  d.  Rome  156^.  He  was 
a  pupil  of  Michelangelo  and  Parmigiano  and  a 
painter  of  history  and  mythological  subjects. 
Little  is  known  of  his  life,  excepting  that  he 
went  to  France,  made  enemies  by  his  eccentric 
conduct  and  reckless  wit,  and  found  little  patron- 
age there.  He  is  said  by  Vasari  to  have  dec- 
orated many  Italian  palaces  and  there  are  ex- 
amples of  his  work  in  several  of  the  great 
European  collections,  including  his  'Charity'  in 
the  English  National  Gallery;  and  his  'Holy 
Family'  in  the  Prado  Gallery,  which  show  him 
to  be  somewhat  mannered  in  execution,  but  none 
the  less  a  painter  of  the  Florentine  school  at  its 
■best. 

Rossi,  Giovanni  Battista  de',  j6-van'ne 
bat-tes'ta  da,  Italian  archa;ologist:  b.  Rome 
23  Feb.  1822;  d.  there  20  Sept.  1894.  ^^  ^^^ 
distinguished  for  his  studies  of  the  mscriptions 
of  the  early  centuries  of  the  church,  and  made 
important  discoveries  in  the  catacombs.  He  was 
•made  a  member  of  the  Berlin  Academy  of 
Sciences  and  corresponding  member  of  the 
French  Institute.  He  published:  'Inscriptiones 
Christianse  Urbis  Romse  septimo  Sseculo  Anti- 
ijuiores'  (1S61)  ;  Roma  Sotteranea  Christiana' 
(1864-77). 

Rossini,  Gioachimo  Antonio,  j6-a-k6'm6 
an-to'ne-o  ros-se'ne,  Italian  composer:  b.  Pes- 
aro  29  Feb.  1792.;  d.  Passy,  near  Paris, 
13  Nov.  1868.  He  was  born  of  poor  parents, 
and  when  only  10  was  able  to  support  his 
mother  by  singing  solos  in  church.  He  also  took 
the  part  of  Adolfo  in  Paer's  'Camillo'  at  the 
theatre  of  the  Commune  —  his  only  appearance 
as  a  dramatic  singer.  He  began  his  musical  stud- 
ies with  his  parents,  but  later  he  studied  compo- 
sition and  counterpoint  under  Tesei  and  Mattel, 
both  of  Bologna.  His  first  opera,  'Demetrio  e 
Polibio,'  was  composed  before  his  studies  under 
the  latter,  and  even  at  that  stage  of  his  career  he 
had  mastered  the  art  of  imbuing  his  music  with 
feeling.  His  first  public  appearance  as  a  dramatic 
composer  was  at  Vienna  in  1810,  when  his  opera 
'La  Cambriale  di  Matrimonio,'  was  performed. 
Successful  though  it  was,  it  did  not  contain 
any  definite  evidence  of  power  to  assert  a  new 
school  or  create  a  radical  change  in  style.  It 
had  been  preceded  in  1808  by  <I1  Pianto  d'Ar- 
nionia  per  la  Morte  d'Orfeo,'  a  cantata,  which 
gained  the  prize  at  the  Liceo  and  was  performed 
in  public  on  8  August  of  that  year.  His  next 
composition  was  'Didone  abbandonata,'  a  can- 
tata, followed  by  an  opera  buffa,  'L'Equivoco 
stravagante,'  which  brought  him  fresh  triumphs. 
Early  in  1812  he  produced  two  buffa  operas, 
'L'Inganno  felice'  and  'L'occasione  fa  il  Ladro, 
ossia  il  Gambia  della  valigia,'  each  of  which 
contained  several  songs  full  of  force  and  original 
melody.  He  attempted  one  oratorio,  'Giro  in 
Babilonia,'  which  unhappily  proved  a  failure.  In 
the  autumn  of  1812  he  wrote  a  musical  two-act 
comedy  'La  Pietra  del  Paragone,'  produced 
at  the  Scala  with  immense  success.  In  the  finale 
occurs  the  first  instance  of  his  employment  of 


the  crescendo,  for  which  he  became  famous  laier, 
and  which  ^Iosca  declared  had  been  borrowed 
from  his  own  'Pretendenti  delusi.'  In  1813 
Rossini  composed  'Tancredi,'  an  opera  based  cm 
Voltaire's  drama,  full  of  good  situations  and 
patriotic  sentiment.  Its  choruses  are  rich  in 
martial  passages.  'Di  tanti  palpiti'  became  popu- 
lar everywhere,  and  made  Rossini  the  mcist 
famous  composer  living.  During  that  year  lie 
also  wrote  'L'ltaliana  in  Algeri,'  containing  the 
charming  trio  'Papataci'  and  the  patriotic  air 
'Pensa  alia  Patria.'  During  the  next  two  years 
Rossini  wrote  eight  operas,  including  the  well- 
known  'Barbieredi  Siviglia'  and  'Otello,'  while 
in  181 7  he  produced  his  celebrated  operas  'La 
Cenerentola,'  'La  Gazza  ladra'  and  'Armida,' 
but  critics  still  regarded  him  as  a  'mere  musical 
figure-maker  and  a  diluter  of  melody  into  mere 
ornament.*  '  Ermione,'  his  next  opera,  has  been 
styled  a  "system  of  word-painting."  His  next 
notable  compositions  were  "Adelaide  di  Bor- 
gogna*  (or  "Ottone  Re  d'ltalia,'  as  it  is  some- 
times called),  and  another  oratorio,  <Mose  in 
Egitto.'  The  former  was  produced  during  the 
Carnival  of  1818  and  was  warmly  received,  and 
the  latter  at  the  San  Carlo  in  Naples.  During 
the  summer  of  1818  he  wrote  'Adina,  o  il  Califfo 
di  Bagdad*  for  the  San  Carlo  theatre  in  Lisbon, 
and  'Ricciardo  e  Zoraide'  for  the  San  Carlo  in 
Naples,  an  opera  full  of  ornament  His  'La 
Donna  del  Lago'  seemed  to  show  that 
Scott's  works  were  becoming  popular  even  in 
Italy.  In  this  opera  and  others  that  followed, 
such  as  'Maometto,'  'Zelmira,'  'Semiramide,' 
etc.,  it  was  plain  that  Rossini  was  half  a  century 
ahead  of  his  day.  His  style  was  changing; 
Ms  gaiety  had  disappeared;  he  was  becoming 
serious.  He  now  visited  England,  on  the  invi- 
tation of  the  manager  of  the  Kingr's  theatre 
in  London,  to  write  an  opera  for  that 
house,  to  be  called  <La  Figlia  dell'  Aria.' 
for  which  he  was  to  receive  about  $i,aoo.  He 
arrived  in  London  in  December  1823,  with  his 
wife,  Isabella  Colbran,  a  singer,  to  whom  he 
had  been  married  about  two  years,  and  while 
there  was  much  lionized.  He  acted  as  accom- 
panist at  numerous  soirees,  gave  several  cf>n- 
certs,  singing  the  solos  on  twp  occasions  in  a 
cantata  whch  he  had  composed  for  the  occasion 
under  the  title  'Homage  to  Lord  Byron,'  and 
in  five  months  had  acquired  nearly  $35,000.  He 
then_  undertook  the  musical  direction  of  the 
Theatre  Italien  in  Paris  for  18  months  at  a 
salary  of  about  $4,000  a  year.  He  here  repro- 
duced some  of  his  operas,  for  example,  'La 
Donna  del  Lago,'  'Semiramide,'  'Zelmira.*  etc., 
and  also  brought  out  a  new  one — 'II  Viaggio 
a  Reims,  ossia  I'Albergo  del  Giglio  d'Oro' — 
composed  for  the  coronation  fetes  of  (Tharles  X. 
The  sinecure  positions  of  "Premier  Compositeur 
du  Roi"  and  "Inspecteur  General  du  Chant  en 
France,"  were  now  given  him,  with  an  annual 
income  of  20,000  francs,  or  about  $4,000.  He 
then  revised  the  music  of  'Maometto,*  brought 
out  under  the  title  'La  Siege  de  Corinthe,*  and 
also  reproduced  'Mose,'  with  many  improve- 
ments and  additions,  some  of  the  interpolated 
airs  being  taken  from  'Armida'  and  'Ciro  in 
B.ibilonia.'  He  next  resolved  to  try  his  skill  at 
lyric  opera,  and  adapted  to  the  'Le  Comte  Ory' 
some  of  his  favorite  music  in  the  'II  Viaggio  a 
Reims.'  but  it  is  said  that  the  best  part  of  the 
drinking  chorus  was  borrowed  from  Beethoven's 
Sth  Symphony.    His  next  opera,  commonly  re- 
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yarded  as  his  masterpiece,  was  'Guillaume  Tell,* 
■which  was  produced  at  the  Academic  on  3  Aug. 
1829- 

With  its  completion  the  prolific  career  of  the 
composer  may  be  said  to  have  ended,  for  though 
he  lived  nearly  40  years  longer,  a  few  songs, 
his  <Stabat  Mater'  and  the  <  Petite  Messe  Solen- 
nelle'  are  about  all  he  wrote.  These  40  years 
were  spent  at  Bologna  and  at  Passy,  where  he 
died. 

Determining  to  revisit  Bologna,  where  his 
mother  had  died  in  1827  and  where  his  father 
was  still  living,  he  resigned  his  post,  but  made 
an  agreement  with  the  government  to  compose 
operas  for  the  French  stage  for  the  next  ten 
years,  and  to  produce  one  every  two  years,  re- 
-ceiving  15,000  francs  for  each.  Should  this  plan 
not  be  carried  out,  he  was  to  receive  a  pension  of 
6,000  francs.  On  account  of  the  abdication  of  the 
king  of  France  and  the  revolution  of  1830,  he 
returned  in  November  1830  to  Paris.  The  new 
government,  however,  was  not  willing  to  recog- 
nize the  agreement  above  mentioned,  and  for 
several  years  he  fought  his  case  in  the  courts, 
it  being  eventually  decided  in  his  favor.  During 
this  time  he  wrote  his  *Stabat  Mater.'  In  1836 
he  again  left  Paris  for  Bologna,  where  his  father 
died  in  1839.  He  now  wrote  a  number  of  songs 
and  choruses,  among  which  may  be  cited  *Inno 
populare,*  for  the  accession  of  Pius  IX.  His 
-wife  died  in  October  1845,  and  two  years  later 
he  married  Olympe  Pelissier,  whom  he  had  met 
in  Paris.  In  1855  he  again  returned  to  Paris. 
His  *  Petite  Messe  Solennelle'  was  produced  on 
14  March  1864,  and  he  afterward  scored  it  for  a 
full  orchestra,  in  which  form  it  was  given  at  the 
Theatre  Italien  on  28  Feb.  1869,  three  months 
after  his  death.  "Next  to  the  Emperor,*  writes 
one  of  his  biographers,  *he  became  the  first  man 
in  this  city  of  arts  and  artists.* 

Rossini's  position  among  the  world's  greatest 
composers  has  been  much  discussed.  His  joyous 
disposition  and  light-heartedness  have  been  used 
as  argirments  against  classing  him  with  such 
profound  composers  as  Mozart  and  Beethoven, 
the  latter  of  whom  is  recorded  as  having  char- 
acterized Rossini's  work  as  ''degrading  the  art  in 
general  wantonness  with  a  negligence  bordering 
•on  frivolity.*  It  has  been  often  said  that  Ros- 
sini's melodies  are  conspicuous  for  great  sweet- 
ness and  wonderful  sensuous  attraction,  as  for 
instance  in  the  first  finale  of  'Cenerentola,*  or 
as  evidenced  by  the  jolly  roguery  of  the  'Barber 
of  Seville.'  This  is  unquestionably  true,  and 
these  are  the  fruits  of  his  special  form  of  genius. 
Thev  are  his  natural  endowment,  and  probably  if 
he  had  at  that  time  tried  ever  so  hard  to  write 
in  a  different  vein,  he  would  have  failed.  His 
melodies  were  intended  to  please  the  public,  for 
whom  he  wrote,  and  they  fulfilled  their  mission 
to  perfection.  That  he  accomplished  much  for 
music  _  cannot  be  gainsaid,  and  especially  for 
operatic  music  in  Italy. 

Rossini  devoted  his  talents  very  largely  to 
composing  operas,  and  the  list  of  his  _  works 
contains  the  titles  of  between  50  and  60,  includ- 
ing a  few  which  he  recast.  It  should  be  re- 
membered that  with  few  exceptions  he,  an 
Italian,  wrote  for  Italians,  and  therefore  gave 
them  that  for  which  they  craved.  If  he  over- 
stepped their  limitations,  they  were  dissatisfied; 
as  for  instance  in  'Otello,'  where  he  was 
actually  compelled  to  modify  the  tragic  termina- 


tion in  order  to  save  it  from  being  banished 
from  the  Italian  stage.  The  Italians  wanted 
nothing  very;  romantic  or  sentimental,  but  as 
long  as  Rossini  filled  his  operas  with  buffoonery 
and  comical  situations,  they  met  with  unquali- 
fied success.  All  this  was  changed  in  'Guillaume 
Tell,'  the  music  of  which  manifests  a  mind 
filled  with  deep  emotions  and  a  profound  appre- 
ciation of  the  romantic.  It  is  as  though  he  had 
suddenly  determined  to  disarm  his  critics  by 
proving  himself  capable  of  rising  to  great 
heights  when  the  occasion  demanded.  This 
work  has  been  well  described  as  a  great  tone- 
painting  of  Switzerland,  a  kind  of  pastoral 
symphony  in  opera  form  to  which  the  fable  of 
William  Tell  is  only  an  accessory.  The  basic 
characteristics  of  his  previous  operas  are  absent 
here,  and  as  though  transformed  by  magical 
power,  he  suddenly  appears  no  longer  as  the 
buoyant  artist  of  old,  but  as  one  in  whom  had 
been  created  an  innate  love  of  the  true  and  the 
beautiful.  The  sensuous  gave  place  to  a  grand 
conception  of  ajl  that  was  worthy  in  musical 
art. 

Notwithstanding  the  immense  popularity  of 
Rossini's  compositions,  there  have  been  pointed 
out  certain  peculiar  features  repeated  over  and 
over  again  which  have  caused  some  of  his 
critics  to  temper  their  praise.  Nor  were  these 
peculiarities  entirely  of  Rossini's  own  creation, 
some  of  them  haying  been  borrowed  from  the 
works  of  Generali,  Velluti,  and  others.  Prom- 
inent among  them  is  the  use  of  the  crescendo, 
*which,*  says  one,  "appears  as  regularly  and 
invariably  in  his  overtures  and  finales  as  horse- 
radish with  a  joint  of  roast  beef.*  The  constant 
use  of  triplets  is  another  mannerism  which  has 
provoked  adverse  criticism,  while  the  undue 
prominence  of  appogiaturas  (leaning  notes),  in 
many  cases  of  longer  duration  than  the  har- 
monic notes  to  which  they  are  attached,  has 
also  been  condemned,  as  well  as  his  practice 
of  closing  his  periods  by  modulating  them  from 
the  major  tonic  to  the  minor  mood  of  the  lesser 
third  below,  or  of  the  great  third  above  the 
major  tonic.  A  more  serious  charge  made 
against  him  was  that  of  plagiarism,  it  being 
stated  that  besides  resorting  to  the  national 
airs  of  Italy,  he  availed  himself  to  a  great  extent 
of  the  ideas  of  Generali,  Cimarosa  and  other 
Italian  composers,  as  well  as  of  several  German 
composers,  such  as  Haydn,  Mozart,  Krommer, 
etc.  Thus,  while  no  competent  critic  has  denied 
that  Rossini  possessed  genius  of  an  extraordi- 
nary character,  many  are  inclined  to  bejieve 
that  his  inventive  faculties  were  confined  within 
quite  measured  limits. 

In  spite  of  all  this,  there  can  be  no  doubt 
that  his  compositions  form  a  memorable  epoch  in 
the  history  of  musical  art.  It  was  he,  moreover, 
who  substituted  singing  for  the  endless  recita- 
tives which  had  been  in  vogue,  and  he  also  gave 
the  bass  voice  a  leading  part,  insisting,  too,  that 
a  singer  should  sing  the  notes  of  the  composer 
without  any  additions  of  his  own.  He  also  made 
the  chorus  an  important  feature,  and  fortified 
the  orchestra  by  adding  wind  instruments  to  the 
strings,  which  alone  had  hitherto  been  used. 

It  cannot  be  questioned  that  wherever  his 
operas  appeared,  they  became  firmly  established 
and  in  many  instances  almost  banished  the 
classic  works  of  the  greatest  masters  who  had 
preceded  him.    Thus,  in  Italy,  they  nearly  sup- 
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planted  the  works  of  Psesiello,  Mayer  and  others, 
including  even  Cimarosa.  In  Germany  the  na- 
tional predilection  was  for  graver  music,  but 
even  there  Rossini  was,  as  one  of  his  biograph- 
ers puts  it,  "lord  of  the  ascendant.*  While  he 
rarely,  if  ever,  reached  the  tragic  grandeurs  of 
Gluck,  or  the  intense  feeling  of  Mozart  and 
Weber,  his  music  is  never  dolorous  and  heavy,  as 
is  the  case  with  some  of  the  best  compositions  of 
the  German  school.  Forceful  and  precise  rhythm 
is  andther  of  his  principal  characteristics,  while 
his  scores  are  notable  for  their  simplicity  of 
outline  and  primary  conception,  although  his 
manner  of  decorating  the  framework  was  at 
times  intensely  florid.  Consult  biographies  by 
Beyle-Stendhal  (1823,  new  ed.  1892);  Azvedo 
(iShO;  Edwards  (1869);  Zanolini  (1875). 

Rossiter,  ros'i'-ter,  Tbonuts  Pritchard,  Ameri* 
can  artist:  b.  New  Haven,  Conn.,  ag  Sept. 
1817;  d.  Cold  Spring,  N.  Y.,  17  May  1871  He 
early  developed  a  talent  for  art  and  secured 
Jocelyn  of  New  Haven  as  his  instructor.  He 
studied  in  Rome  1840-6,  and  on  his  return 
opened  a  .studio  in  New  York,  where  he  was 
elected  a  National  Academician  in  1849.  He 
painted  hisiorical  and  religious  subjects,  and 
was  an  admirable  colorist. 

Rossland,  r6s'land,  Canada,  an  incorpo> 
rated  city  since  1897,  in  the  West  Kootenay 
District,  British  Columbia,  on  the  Canadian 
Pacific  and  Spokane  Falls  and  Northern  rail- 
ways, near  the  international  boundary-line.  It 
is  the  receiving  and  distributing  centre  for  one 
of  the  richest  gold-mining  districts  of  British 
Columbia.  Silver' and  copper  are  also  found; 
and  great  smolters  and  reducing  works  have 
been  erected  here  and  at  Trail,  about  10  miles 
Histant.  The  town  is  well  built,  and  has  schools, 
churches,  wholesale  and  retail  stores,  banks, 
and    daily    and     weekly    newspapers.     Pop. 

al)Out  7,000. 

> 

Rostand,  ros-tan,  Edmond,  French  poet 
and  dramatist:  b.  Marseilles  i  April  1869.  He 
obtained  his  education  at  the  Marseilles  Lycee 
and  the  College  Stanislas  of  Paris,  and  in  1891 
was  admitted  to  the  practice  of  law.  His  first 
book,  "Les  Musardises'  (1890),  a  collection  of 
verse,  attracted  scant  notice;  nor  was  <Pour  la 
Grece'  (1897),  a  poem  which  he  recited  for  the 
benefit  of  wounded  Greeks  and  Cretans  in  the 
Grseco-Turkish  war,  much  more  successful.  As 
a  playwright,  however,  he  at  once  met  favor. 
His  *Les  Romanesques'  (1894),  and  'Princesse 
Lointaine'  (1895),  both  in  verse,  were  applauded 
by  public  and  press.  But  they  were  quite  out- 
done by  his'Cyrano  de  Bergerac*  (1897),  a  five- 
act  drama  in  verse,  which  proved  to  be  one  of 
the  most  conspicuous  successes  of  the  modern 
stage,  being  presented  in  Paris  500  times  con- 
secutively, with  Coquelin  in  the  title-role.  It 
was  given  also  in  the  United  States  in  English 
by  Richard  Mansfield  and  in  French  by  Coquelin. 
It  employs  the  historic  figure  of  de  Bergerac 
(q.v.),  duelist  and  author.  <L'Aiglon>  (1900), 
based  on  the  story  of  the  King  of  Rome,  was 
given  in  the  United  States  by  Sarah  Bernhardt, 
who  created  the  part  in  Paris,  and,  in  English, 
by  Maude  Adams.  Rostand  was  elected  to  the 
French  Academy  30  May  1901,  the  youngest 
"Immortal*  ever  admitted.  His  versification  is 
finished  and  brilliant,  his  wit  keen  and  polished: 
and  added  to  these,  his  work  displays  a  certain 
:nthusiasm    and    spontaneity.     He    contributed. 


with  Stephen  Phillips  (q.v.),  to  the  much  talked 
of  renaissance  of  the  poetic  drama.  Among 
English  translations  are  'Cyrano*  by  Thoinas 
and  Guillenard  (1898)  and  Hall  (1898); 
<L'Aiglon>  by  Parker  (1900);  'L>;s  Roman- 
esques' by  Fleming  ('The  Fantasticks  1900) 
and  Hendee  ('The  Romancers,'  1899). 

Rostock,  ros'tok,  Germany,  in  the  grand 
duchy  of  Mecklenburg-Schwerin,  on  the  left 
bank  of  the  Wamow,  80  miles  northeast  of 
Liibeck,  is  one  of  the  most  important  cities  on 
the  Baltic.  It  consists  of  three  parts :  The  Old, 
the  New,  and  the  Middle  Town.  The  east  or 
old  town  bears  the  impress  of  an  old  Hanse 
town ;  the  Middle  Town  is  the  most  modem  and 
best-built.  The  most  noteworthy  points  of  in- 
terest are:  the  palace  of  the  grand  duke;  the 
town-house,  with  its  seven  towers;  the  church 
of  Saint  Mary  (1400)  and  other  parochial 
churches;  the  university  (1419),  attended  by 
about  SCO  students;  the  house  in  which  Blucher 
was  bom,  and  the  one  in  which  Grotius  died; 
schools,  hospitals,  etc.  The  fine  promenades 
surrounding  the  city  were  formed  on  the  site  of 
the  old  fortifications.  There  is  an  extensive 
trade  in  agricultural  products  and  salt,  and 
important  fisheries. 

Rostopchin,  ros-top'chln,  or  Rastopchin, 
Feodor  Vassilievich,  Count,  Russian  general: 
b.  Province  of  Orel,  23  March  1763 ;  d.  Moscow 
12  Feb.  1826.  He  entered  the  Imperial  Guards  as 
lieutenant,  was  highly  promoted  nnder  Paul 
I.,  but  afterward  dismissed  in  disgrace.  Under 
Alexander  he  became  governor  of  Moscow,  and 
exercised  an  important  influence  over  the  cam- 
paign of  1812,  even  if  the  assertion  of  the  French 
that  the  burning  of  the  city  was  his  work  should 
be  untrue.  He  himself  denied  this  charge  in  his 
'Verite  sur  ITncendie  de  Moscow'  (1824).  It 
is  certain,  however,  that  he  caused  his  villa  near 
Moscow  to  be  bumed,  and_  took  measures  for 
the  destruction  of  the  magazines  in  that  city.  In 
1814  he  accompanied  the  Emperor  Alexander 
to  the  Congress  at  Vienna.  He  aftervvard  trav- 
eled, and  spent  several  years  in  literary  pursuits 
in  Paris.  His  works  include  a  number  of  his- 
torical memoirs,  comedies,  etc,  written  in  French 
and  Russian,  and  published  in  1853.  Consult 
Schnitzler,  'Rostopcliine  et  Koutousoff'  (1863); 
Segur,  'Vie  de  Comte  Rostopchine*    (1872). 

Rostov,  ros'tdf,  or  Rosto£f,  Russia,  in  the 
government  of  Ekaterinoslav,  picturesquely  sit- 
uated on  a  prominent  summit  above  the  Don. 
20  miles  from  its  mouth  in  the  Sea  of  Azov.  It 
is  the  oldest  town  of  eastern  Russia,  a  centre 
of  considerable  traffic,  and  some  domestic  indus- 
tries, and  its  annual  fair  establishes  the  prices  of 
cotton  goods  preliminary  to  the  great  fair  of 
Nijni-Novgorod.  The  chief  objects  of  trade 
are  grain,  flour,  tobacco,  drugs,  herbs,  saddler?-, 
linen  manufactures,  and  enameled  sacred  pic- 
tures. It  has  ever  counted  as  an  important  point, 
from  the  period  when  first  contended  for  by 
Slavs  and  Finns.  After  the  Mongolian  in\-asicn 
it  declined,  and  was  successively  plundered  by 
Tartars,  Lithuanians  and  Poles.  Electric  light- 
ing, street  railroads,  and  telephones  are  among 
its  modern  features.  The  ancient  cathedral 
(1216)  contains  precious  sacred  relics  of  Chris- 
tian missionaries  and  princes.  Pop.  abom 
I J  5.000. 
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Ros'tra,  a  name  given  the  platform  or 
stage  in  the  forum  in  Rome,  whence  the  orators 
■used  to  harangue  the  people,  so  called  from  the 
beaks  (rostra)  of  the  ships  taken,  in  338  ■B.C., 
from  the  Antiates,  with  which  it  was  adorned. 
It  was  a  circular  structure  raised  on  arches, 
with  a  stand  on  the  top,  bordered  by  a  parapet, 
the  access  to  it  being  by  two  flights  of  steps. 

Roswitba,  ros've-ta,  or  Hrotswitfaa,  hrots'- 
ve-ta,  German  poet:  b.  about  932;  d.  about 
1002.  She  was  of  Saxon  birth  and  a  nun  in  the 
Benedictine  convent  of  Gandersheim,  Bruns- 
wick ;  the  first  German  poet  and  the  first  dram- 
atist since  the  Roman  period.  She  wrote  sacred 
legends,  a  poetical  chronicle  of  the  reign  of 
Otto  I.,  and  six  Latin  comedies  for  performance 
before  the  sisterhood.  The  latter  were  imita- 
tions of  Terrence,  and  without  attempting  a  de- 
velopment of  character  they  displayed  rapidity 
of  action  and  good  theatric  effect.  Her  works 
were  first  published  at  Nuremberg  in  1501 ; 
translations  were  made  by  Benedixen  in  1850-3. 
The  best  edition  was  published  by  Barack  in 
1858.  Consult  Kopke,  'Hrotsuit  von  Gander- 
sheim >   (1869)- 

Rosy  Finch,  one  of  the  large  finches  of 
the  genus  Lcucosticte,  several  species  of  which 
inhabit  the  higher  parts  of  the  Rocky  Mountains 
and  the  colder  parts  of  northwestern  America, 
coming  southward  in  winter.  Their  plumage  is 
suffused  with  rose-red,  brightest  in  the  males, 
and  in  thtf  spring  they  have  a  loud  and  pleasant 
song.  The  best  known  species  is  L.  tephrocotis, 
.common  in  Colorado  and  Utah  in  winter.  Con- 
sult Coues,  <Birds  of  the  Northwest'   (1874). 

Rot,  a  disease  in  sheep  and  other  gram- 
inivorous animals,  produced  by  the  hydatids 
Fasciola  hepatica  and  Distoma  lanceolatum,  often 
living  in  great  numbers  in  the  gall-ducts  and 
bladder  of  the  animal.  (See  Sheep.)  Also  the 
popular  name  for  many  fungoid  diseases  of 
plants.    See  Dise.\ses  of  Plants;  Funcl 

Rota  Romana,  ro'ta  ro-ma'na,  or  Ruota 
Rotnana,  signifies  an  ecclesiastical  tribune  of 
the  Roman  Catholic  Church  situated  at  the  papa! 
'court;  from  this  situation  probably  comes  the 
name  of  the  tribunal,  since  the  old  papal  courts 
were  decorated  with  mosaics  in  the  shape  of 
wheels  or  rotm.  The  Rota  Romana  was  at  one 
time  a  body  of  vast  judicial  power,  having  juris- 
diction not  only  over  all  cases  of  appeal  and  all 
disputes  of  beneficiary  and  patrimonial  nature, 
but  as  well  over  the  more  important  class  of 
all  cases  concerning  ecclesiastical  benefices. 
These  last  are  no  longer  within  the  jurisdiction 
of  the  court,  its  power  being  diminished  of  neces- 
sity by  the  political  position  of  the  papacy  of 
to-day.  But  over  the  first  two  classes  named 
the  court  has  full  jurisdiction,  its  decree  being 
final,  inasmuch  as  the  only  appeal  permitted  is 
one  directly  to  the  Pope. 

The  Rota  Romana  was.  and  si  ill  is,  a  col- 
legiate body,  although  its  constitution  has  under- 
gone radical  changes  in  recent  years.  Originally 
it  was  composed  of  12  prelates,  mostly  Italians, 
but  representing  also  the  other  papal  states  of 
Catholic  Christendom.  The  meetings  which  took 
t)lace  in  the  palace  of  the  Pope  twice  a  week 
were  of  supreme  importance  in  the  administra- 
tion of  the  Roman  Catholic  Church  law  through- 
out the  world.  The  tribuna  is  now  divided  into 
two  colleges  or  senates. 


Rotary  Steam  Engine,  a  type  of  engines 
in  which  the  pistons  rotate  within  the  cylinder, 
or  the  cylinder  upon  the  pistons,  thus  giving 
a  continuous  rotary  motion  and  eliminating  the 
loss  of  _  power  consequent  to  the  necessary 
change  in  the  direction  of  motion  of  a  piston 
working  horizontally  in  a  cylinder,  as  in  the 
case  of  an  engine  operating  with  a  reciprocat- 
ing action.  _ 

The  varieties  of  rotary  engines  are  numerous, 
consisting  of  machines  equipped  with  one,  two, 
three,  and  four  pistons  on  single  axes,  or  of 
pistons  working  in  pairs  on  several  axes,  oper- 
ated by  steam  injected  against  them,  or  ^rorking 
by  the  reaqtive  action  of  steam  emitted  tangen- 
tially.  The  basic  principle  was  suggested  by 
the  inventors  of  the  last  century,  among  whom 
Watt,  Cartwright,  and  Galloway  may  be  in- 
cluded ;  while  among  the  notable  engines  of  this 
class  may  be  mentioned  the  Scheutz  (Swedish), 
the  Thompson  (Scotch),  the  Behrens  (Ameri- 
can), and  the  Pillens  and  Hill  (English),  in 
all  _  of  which  the  pistons  revolve  within  the 
cylinder,  and  differ  from  each  other  only  in  the 
details  of  the  mechanical  arrangements  em- 
ployed to  utilize  the  pressure  of  the  steam. 

In  another  form  perfected  by  Harris,  por- 
tions of  the  engine  are  attached  to  two  hubs  and 
run  in  different  directions.  The  hollow  trun- 
nions of  one  axis  carries  the  two  radial  arms 
which  emit  steain  at  their  ends  tangentially 
against  vanes  carried  on  the  other  axis  with  a 
direct  driving  action.  By  gearing  the  two  mo- 
tions are  utilized  upon  a  single  shaft  The 
latest  developmwt,  and  perhaps  the  most  effi- 
cient, is  that  perfected  by  William  M.  Hoffman, 
of  the  type  in  which  the  cylinder  revolves 
around  the  pistons  upon  an  elliptical  steam- 
chest  supported  by  a  hollow  shaft  through  which 
the  steam  is  admitted  and  exhausted. 

Fig.  I  shows  a  side  view  of  the  engine  in 
which  A  is  the  revolving  cylinder;  B,  steam 
entrance  to  hollow  shaft;  C,  shaft  and  ellipse 
support;  D,  bearings  of  revolving  cylinder;  E^ 
steam  exhaust  from  hollow  shaft,  and  F,  power 
connection  for  gearing  or  belting. 


Standard  for  holdinK  stationary 
abaft  and  core. 


Fig.  2  shows  a  cross  section  of  the  cylinder 
A ;  the  ellipse  E,  supported  by  sleeves  upon  the 
hollow  shaft  S ;  and  two  segmental  blade  pistons 
B  and  C,  which  extend  the  entire  length  of  the 
cylinder  to  which  they  are  attached  by  the 
cranks  G. 

By  construction  the  expansion  chamber  L 
is  formed  of  three  sides  —  the  inner  surface  of 
the  cylinder,  and  the  outer  surface  of  the  ellipse. 
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both  of  which  arc  rigid,  and  the  convex  sur- 
face of  the  piston  B,  which  is  free  to  move 
into  and  out  of  its  housing  D. 

In  operation,  the  steam  is  admitted  at  one 
end  of  the  hollow  shaft  S,  and  exhausted  at  the 


Fig.  a. 

Other  after  having  been  utilized  by  the  action 
of  an  automatic  cut-off  arrangement  which 
allows  it  to  enter  the  chamber  L,  through  the 
port  F,_  where  it  expands  and  pressing  against 
the  piston  B,  moves  it  forward  over  the  ellipse, 
thus  causing  the  cylinder  to  revolve.  As  the 
piston  B  approaches  the  greater  dimension  of 
the  ellipse,  it  is  forced  into  its  housing  D, 
where  it  forms  an  abutment  against  the  escape 
of  steam ;  while  the  piston  C,  arrives  opposite 
the  port  F,  exhausts  the  steam,  and  relieved  of 
the  pressure  of  the  greater  dimension  of  the 
ellipse  emerges  from  its  housing  H,  and  forms 
the  free  side  of  a  new  chamber  L,  into  which 
the  steam  is  again  admitted  by  the  automatic 
cut-off  to  expand  and  continue  the  action  already 
described. 

Rotary  engines  are  designed  to  obtain  the 
greatest  possible  efficiency  with  the  least  amount 
of  fuel  consumption,  and  a  great  reduction  in 
engine-room  floor  space.  Engines  capable  of 
developing  300  horse-power,  at  2,000  revolutions 
per  minute  have  been  successfully  and  economic- 
ally operated.  w.  Morey,  Jr.,  C.E., 
Consulting  Engineer. 

Rota'tion,  (a)  in  astronomy,  the  turning 
round  of  a  planet  on  its  imaginary  axis,  like 
that  of  a  wheel  on  its  axle.  The  rotation  of  the 
earth  is  performed  with  a  uniform  motion  from 
west  to  east,  and  occupies  the  interval  in  time 
which  would  elapse  between  the  departure  of 
a  star  from  a  certain  point  in  the  sky  and  its 
return  to  the  same  point.  The  only  motions 
which  interfere  with  its  regularity  are  the  pre- 
cession of  the  equinoxes  and  nutation.  The 
time  taken  for  the  rotation  of  the  earth  measures 


the  length  of  its  day.  So  with  the  other  planets. 
The  sun  also  rotates  as  is  shown  by  the  move- 
ment of  spots  across  its  disk  (see  Sun).  The 
earth's  rotation  slightly  increases  the  force  of 
gravity  in  moving  from  the  equator  to  the  poles. 
Sir  William  Thomson,  reasoning  from  some 
small  anomalies  in  the  moon's  motion,  inferred 
that  10,000,000  years  ago  the  earth  rotated  one 
seventh  faster  than  it  does  now,  and  that  the 
centrifugal  force  then  was  to  that  now  as  64. 
to  49;(b)  in  botany,  the  movement  of  the  proto- 
plasm observed  in  the  cells  or  cell-walls  of  cer- 
tain plants.  Little  or  nothing  is  definitely  known 
as  to  the  causes  that  bring  it  about,  but  it  is. 
probably  related  to  the  similar  motion  in  amoeba 
and  otiier  low  orders  of  animal  life;  (c)  in 
mechanics.    See  Mechanics. 

Rotation  of  Crops,  the  order  in  which 
crops  are  grown  during  a  series  of  years  on  the 
same  land.  The  advantages  of  this  practice  are: 
(i)  All  plants  tend  to  exhaust  the  soil,  but 
in  different  degrees,  hence  a  rotation  tends  to 
maintain  a  balance.  Thus  at  the  Rothamsted 
Experiment  Station,  England,  where  wheat  has 
been  grown  on  the  same  land  for  62  successive 
years  without  manure  or  fertilizers,  the  average 
yield  is  about  13  bushels  per  acre,  or  nearly  the 
same  as  the  average  yield  in  the  United  States, 
while  where  grown  in  a  four-course  rotation  of 
rutabagas,  barley,  beans  or  clover,  wheat,  the 
average  yield  during  a  period  of  52  years  is 
nearly  27  bushels  per  acre,  without  manuring  or 
fertilizing.  (2)  AH  plants  do  not  take  up  the 
same  ingredients  in  the  same  proportion;  thus, 
crops  rich  in  carbonaceous  matter  take  up  rela- 
tively small  amounts  of  food  from  the  soil,  but 
large  quantities  from  the  air,  the  latter  costing 
nothing.  (3)  Some  crops  give  better  oppor- 
tunity for  cleaning  land,  as  com,  potatoes. 
Others  cannot  be  tilled  and  favor  the  growth  of 
weeds,  as  wheat,  oats.  (4)  When  several  crops 
are  grown  on  a  farm  the  labor  is  distributed  over 
a  greater  portion  of  the  year  and  it  is  more 
economical.  The  social  evils  consequent  on  tem- 
porary employment  at  high  wages  for  a  short 
period  of  the  year,  and  idleness  the  rest  of  the 
time,  cannot  be  overlooked.  (5)  Plants  vary  in 
their  ability  to  assimilate  the  plant  food  in  the 
soil ;  thus  buckwheat  and  rye  are  able  to  flourish 
where  wheat   and   cabbages  could  hardly  live. 

(6)  The   legumes  enrich  the  soil   in  nitrogen. 

(7)  A  variety  of  crops  is  essential  where  cattle 
and  other  live  stock  are  kept.  (8)  In  a  rota- 
tion the  increase  of  destructive  insects  and  dis- 
eases is  hindered,  owing  to  their  not  having  the 
necessary  crop  to  prey  upon.  (9)  Some  crops 
permit  the  sowing  of  others  among  them,  thus 
saving  time ;  clover  and  grass  seeds  being  sown 
among  barley  and  wheat,  wheat  sown  among 
corn.  (10)  Some  crops  permit  the  aggregation 
of  the  soil  particles  when  they  become  exces- 
sively reduced  by  tillage,  hence  land  is  laid 
down  to  grass,  alfalfa.  (11)  Certain  crops  aid 
in  accumulating  humus,  as  grass,  hence  such 
should  follow  two  or  three  years  of  exhaustion 
by  tillage.  Admitting  air  to  the  soil  tends  to 
destroy  humus  and  to  reduce  the  water-holding 
capacity.  The  loss  of  humus  has  converted 
garden-spots  in  New  York  and  other  Eastern 
States,  northern  Africa,  Asia  Minor,  and  Spain 
into  wastes,  and  Sicily,  the  granary  of  Italy  in 
the  time  of  the  Romans,  is  now  comparatively 
sterile. 
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Rotations  are  described  according  to  the  num- 
ber of  years  required  to  complete  a  circuit,  as 
three-course,  four-course,  etc.  In  the  latter  the 
tillable  land  is  divided  into  four  parts  and  each 
crop  is  grown  on  part  of  the  farm  each  year. 
The  folly  of  growing  the  same  crop  on  the  same 
land  for  several  successive  years  was  noted  by 
the  Romans  and  others,  as  also  the  benefits  de- 
rived from  growing  a  leguminous  crop,  as  alfalfa 
or  clover,  previous  to  a  grain  crop,  as  wheat. 
These  observations  remained  unutilized  until 
a  comparatively  recent  date.  Rotations  have 
gradually  grown  into  their  present  forms  accord- 
ing to  circumstantes,  and  have  been  and  are 
modified  as  required  and  as  our  knowledge  in- 
creases. Attention  was  first  drawn  to  their  value 
in  1777,  in  a  treatise  by  Dickson  of  Edinburgh, 
Scotland. 

One  of  the  earliest  recorded  systems  was  the 
"outfield"  and  "infield,"  in  which  part  of  the 
land  was  used  for  growing  grain  until  its  crop- 
producing  power  was  so  reduced  that  it  became 
unprofitable,  when  it  was  allowed  to  lie  idle  for 
a  number  of  years.  Increase  of  population  caused 
a  modification,  the  land  being  rested  or  "fal- 
lowed" a  year  at  intervals;  thus,  among  the 
Jews,  this  was  repeated  every  seventh  year.  A 
system  of  continuous  single-cropping  has  been 
pursued  in  the  Western  States  with  distinct  loss 
to  the  nation.  Where  land  is  weedy  and  in  dry 
districts,  as  parts  of  California,  the  east  of  Eng- 
land, etc.,  bare  fallowing  or  the  cultivation 
of  the  soil  without  growing  a  crop  is  still  con- 
sidered good  practice,  sufficient  moisture  being 
conserved  to  ensure  a  profitable  crop  the  suc- 
ceeding year.  A  development  from  this  system 
consisted  of  the  introduction  of  green  crops, 
either  intertillage  crops,  as  corn,  turnips,  pota- 
toes, cabbages,  etc.,  if  the  land  was  weedy  and 
needed  cleaning,  or  of  legumes,  as  clover.  The 
advantages  of  a  crop-fallow  are  that  the  land 
is  turned  to  profitable  use ;  it  is  cleaned  and  the 
available  nitrogen  present  as  nitrates,  is  not  so 
liable  to  be  lost  by  percolation,  being  taken  up 
by  the  crops;  that  humus  is  produced  from  the 
root-residue;  and  that  if  a  leguminous  crop  is 
grown  it  enriches  the  soil  in  nitrogen  by  means 
of  the  bacteria  on  its  roots. 

In  1788  Marshall  of  England  stated  that  a 
common  rotation  was :  ist  year,  wheat,  barley,  or 
bigg;  2d  year,  oats,  beans  and  pulse;  3d  year, 
bare  fallow.  A  distinct  advance  was  made  with 
the  realization  of  the  value  of  the  Norfolk  four- 
course,  which  was  practised  on  light  land  and 
originally  consisted  of  roots,  barley,  clover, 
wheat.  The  principles  involved  are:  (i)  that 
a  deep-rooted  crop  shall  succeed  a  shallow- 
rooted  one,  barley  being  shallow-rooted  and 
clover  deep-rooted ;  (2)  that  crops  of  the  same 
natural  order  and  somewhat  like  tendencies,  as 
wheat  and  barley,  both  being  straw-crops  and 
more  or  less  subject  to  similar  enemies,  shall 
not  succeed  each  other;  (3)  that  a  weedy  crop 
shall  be  followed  by  a  cleaning  one,  as  the  roots 
after  the  wheat;  and  (4)  that  a  leguminous 
crop  shall  have  a  place  in  each  rotation.  The  ad- 
vantages of  this  system  were:  (i)  The  wheat 
was  g^own  after  a  nitrogen-gathering  crop ;  the 
clover  stubble  was  readily  prepared  for  wheat 
in  the  fall,  or  if  stock  feed  was  scarce  it  could 
be  pastured  late  and  spring  wheat  or  oats  grown 
instead.  The  wheat  was  harvested  in  time  to  per- 
mit the  land  being  fall-plowed  and  cleaned  for 


the  succeeding  root  crop.  (2)  The  fallow  crop, 
roots,  received  manure  and  intertillage,  and  gave 
an  opportunity  to  clean  the  land  and  stir  it 
deeply.  It  furnished  work  for  the  horses  in 
summer  in  cultivating,  and  a  bulky  crop  of  suc- 
culent feed  for  stock,  which  with  the  hay  fur- 
nished considerable  manure.  (3)  A  grain-crop 
follows  well  after  a  root  crop,  and  generally 
little  or  no  plowing  is  needed.  Barley  is  a  good 
crop  to  seed  with,  as  it  occupies  the  land  but  a 
short  time  and  is  not  so  exacting  on  the  soil 
moisture  as  oats.  (4)  The  clover  requires  a  firm 
seed-bed,  and  if  the  roots  were  consumed  on 
the  land  and  shallow  tillage  given  in  fitting  the 
land  for  the  barley  such  was  secured.  The 
barley  permitted  a  good  growth  of  clover  which 
enabled  it  to  withstand  the  winter.  This  crop 
supplied  the  hay.  The  disadvantages  of  this 
system  are  that  it  is  too  short,  the  land  being 
liable  to  become  both  clover  and  turnip  sick, 
and  the  turnips  affected  with  "club-root."  Under 
these  circumstances  clover  and  turnips  could  be 
taken  every  eighth  year,  substituting  beans, 
peas  or  cowpeas  for  the  former,  and  potatoes, 
etc.,  for  the  latter.  Such  close  cropping  renders 
the  rotation  expensive,  the  labor  bill  being  high, 
but  the  cost  may  be  reduced  by  leaving  the 
grass  and  clover  seeding  down  for  two  or  three 
years,  thus  making  a  five  or  six  years'  rotation, 
or  it  may  be  used  as  the  basis  for  a  7  or  8  course. 
This  rotation  is  capable  of  adaptations  as  fol- 
lows: (i)  Grain  —  wheat,  oats,  barley,  rye, 
corn,  buckwheat;  (2)  Cleaning  or  fallow  crop  — 
corn,  potatoes,  sugar  beets,  mangels,  tobacco, 
cabbages,  turnips,  rutabagas,  rape,  cowpeas,  soy 
beans,  sorghum,  etc.;  (3)  Grain ..— barley,  oats, 
rye,  wheat,  corn;  (4)  Legume  —  clover,  grass 
and  clover,  cowpeas,  soy  beans;  (5)  Legume 
—  grass  and  clover,  mown  once  and  pastured, 
or  pastured  all  the  year. 

In  the  United  States  the  rotations  of  crops 
vary  considerably  in  different  sections.  In  many 
places  the  succession  of  crops  is  dictated  rather 
by  accident  or  convenience  than  by  any  well 
considered  principles.  Corn  and  wheat  or  oats 
formed  a  common  two-course  rotation  with  the 
early  settlers,  until  the  land  failed  to  produce  a 
crop  of  wheat  when  corn  was  grown  every 
second  year,  the  land  going  to  weeds  in  the  in- . 
tervai.  The  "Eastern  Shore  rotation,"  which  is 
a  two-course,  consists  of  corn  followed  by  oats, 
with  a  secondary  crop  of  Magothy  Bay  beans. 
The  growth  of  this  leguminous  crop,  while  cur- 
tailing the  yidd  of  oats,  furnishes  considerable 
green  manure  for  plowing  in.  The  first  system 
on  the  best  cultivated  farms  in  Virginia  was 
a  three-course,  beginning  with  corn,  and  suc- 
ceeded by  wheat,  in  which  the  grass  and  weeds 
were  allowed  to  grow  and  be  grazed  the  third 
year.  One  well  known  farmer  in  Virginia  grew 
clover  in  place  of  the  weeds  the  third  year  to 
furnish  green  manure.  A  later  rotation  was: 
(i)  corn  or  oats;  (2)  wheat  and  clover  sown; 
(3)  clover  grown  and  plowed  under  in  August 
and  the  land  seeded  to  wheat  for  the  fourth  year 

An  old  and  successful  rotation  recorded  fot 
New  England  is  corn,  oats,  and  timothy  ant 
clover,  the  latter  remaining  down  for  three 
years,  thus  two  plowings  are  required  in  five 
years,  one  for  com,  and  a  light  plowing  for 
oats,  the  grass  and  clover  seed  being  sown 
among  the  oats.  A  modern  three-course  ro- 
tation   for    the     Eastern    States    is    potatoes; 
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winter  rye,  clover.  This  is  a  modification  of 
a  well-known  Middle  Western  rotation,  pota- 
toes, winter  wheat,  clover.  It  embraces  a 
root  crop,  a  cereal  and  a  leguminous  crop.  It 
is  well  suited  to  light  and  medium  soils  and  is 
economical  in  labor,  but  one  deep  plowing  being 
required  in  three  years,  that  for  the  potatoes, 
the  land  being  prepared  for  the  rye  by  disking. 
The  potatoes  are  a  cash  crop,  the  rye  furnishes 
bedding  and  feed  for  stock,  and  the  clover  fur- 
nishes hay,  and  is  not  left  down  long  enough 
to  be  seriously  injured  by  the  clover-root  worm. 
The  rotation  is  too  short  for  many  places,  and 
probably  the  land  would  become  clover-sick.  It 
may  be  converted  into  a  four-course  by  growing 
a  crop  of  com  after  the  clover,  and  into  a  five- 
course  by  sowing  grass  with  the  clover  and 
leaving  them  down  for  two  years,  thus  corn,  po- 
tatoes, rye,  grass  (timothy,  redtop,  etc.,  clover), 
mown,  grass  mown  and  grazed.  In  this  way 
two  fifths  of  the  tilled  land  is  plowed  each 
year,  that  for  com  and  potatoes ;  the  land  for 
potatoes  may  be  plowed  in  fall  after  the  rye  is 
sown  in  September,  thus  reducing  the  spring 
work.  If  milch  cows  are  kept,  the  corn  fur- 
nishes grain  and  stover  or  may  be  cut  for  silage, 
the  rye  may  be  cut  green  for  fodder  or  allowed 
to  mature,  and  the  area  in  potatoes  might  be 
reduced  and  cowpeas,  soy  beans,  peas  and  bar- 
ley, or  some  other  fodder  or  silage  crop  substi- 
tuted. 

For  a  dairy  farm  having  half  the  land  in 
permanent  pasture,  a  satisfactory  four-course  is 
(i)  com  (cut  for  silage)';  (2)  oats,  the  land 
being  fall-plowed,  the  crop  furnishing  grain 
and  bedding;  (5)  wheat  (sown  in  fall,  the  grain 
being  sold  or  consumed,  the  straw  used  for 
bedding);  (4)  clover  (sown  in  spring  in  the 
wheat).  This  rotation  permits  of  carrying  the 
maximum  amount  of  live  stock  and  having  a 
large  supply  of  manure,  thus  enabling  the  crop- 
producing  power  of  the  soil  to  be  maintained 
or  increased.  The  live  stock  furnish  constant 
employment  and  enable  the  farmer  to  make  two 
profits,  that  of  the  grower  and  the  manufacturer. 

A  common  rotation  in  the  Middle  West  is 
com,  wheat  and  clover.  The  wheat  is  sown 
in  the  corn  with  a  one-horse  drill  before  the 
latter  is  mature,  the  clover  being  sown  in  the 
wheat.  Labor  is  a  serious  problem  and  this 
system  economizes  it,  but  one  plowing  being  re- 
quired. 

Consult  Wheeler,  'A  Rotation  of  Crops,' 
Bull.  74,  75,  76,  Agr.  Exp.  Sta.,  Rhode  Island 
(1900);  Gilbert,  'Memoranda  of  the  Rotham- 
sted  Experiments*  (1901). 

Samvel  Eraser, 
Instructor  m  Agronomy.  Cornell  University. 

Rotch,  roch,  Abbott  Laurence,  American 
meteorologist :  b.  Boston,  Mass.,  6  Jan.  1861.  He 
was  graduated  from  the  Massachusetts  Institute 
of  Technology  in  1884,  and  in  the  following 
year  established  and  has  since  maintained  at  his 
own  expense  a  meteorological  observatory  at 
Milton,  Mass.  On  14  Dec.  1906  he  was  ap- 
pointed professor  of  meteorology  at  Harvard 
University.  He  was  the  lirsl  meteorologist  in 
the  United  States  to  measure  the  height  and 
velocity  of  clouds,  and  to  use  kites  with  a  self- 
recordmg  instrument  for  this  purpose.  He  also 
made  experiments  in  wireless  telegraphy,  tie  has 
•written  'Sounding  of  the  Ocean  of  Mr'  (1900). 


Rotherhani,  rd(b'er-am,  England,  town  in 
the  West  Riding  of  Yorkshire,  at  the  conflu- 
ence of  the  Rother  and  the  Don,  five  miles 
northeast  of  Sheflield.  The  most  notable  build- 
ings are  the  market-hall,  post-office,  court-house, 
corporation  offices,  council  hall,  and  a  large 
number  of  educational,  literary,  and  benevolent 
institutions,  including  a  mechanics'  institute. 
The  town  possesses  extensive  metal  works,  pot- 
teries, glass  works,  and  rope  yards.  It  is  of 
Roman  origin  and  was  of  some  importance  in 
the  Anglo-Saxon  period. 

Rothermel,   roth'er-mel,   Peter   Frederick, 

American  painter:  b.  Luzerne  County,  Pa.,  8 
July  1817;  d.  near  Pottstown,  Pa.,  15  Aug.  1895. 
He  was  educated  as  a  land  surveyor,  but  at  22 
studied  painting,  and  about  1840  opened  a  studio 
as  a  portrait  painter  at  Philadelphia,  and  even- 
tually turned  his  attention  to  historical  subjects. 
Among  his  earlier  works  are  'Christabel'  and 
'Katherine  and  Petruchio.'  He  has  also  painted 
many  American  subjects,  among  them  <E)e  Soto 
Discovering  the  Mississippi,*  'Columbus  Before 
Isabella  the  Catholic,*  the  'Noche  Triste*  from 
Prescott's  'Conquest  of  Mexico*;  'Patrick 
Henry  Before  the  Virginia  House  of  Bur- 
gesses* ;  and  'The  Battle  of  Gettysburg.-*  His 
pictures  reveal  a  fine  sense  of  color  and  a  power 
of  dramatic  composition  which  are  not  common  ; 
but  he  has  a  tendency  to  exaggeration  and  his 
overtrained  action  is  very  often  less  genuinely 
effective  than  sensational. 

Rothschild,  roths'child  (Ger.  rot'shilt). 
The  famous  European  financial  house  known  as 
Rothschild  was  founded  by  Mayer  Anselm  Roths- 
child: b.  Frankfort-on-the-Main  1743;  d.  19 
Sept.  1812.  He  was  of  Jewish  parentage,  and 
was  destined  for  the  priesthood,  but  found  com- 
mercial pursuits  more  to  his  liking,  and  engaged 
in  trading,  afterward  entered  a  banking  house 
in  Hanover.  His  industry,  frugality,  and  sound 
business  methods  made  him  in  a  few  years  the 
master  of  a  small  capital,  and  he  returned  to 
Frankfort,  where  he  established  the  banking 
house  still  in  existence.  The  firm  originally  con- 
sisted of  his  five  sons,  who  established  branches 
of  the  house  in  different  European  cities:  An- 
selm, b.  12  June  1773;  d.  6  Dec.  1855;  resided 
in  Frankfort;  Solomon,  b.  9  Sept.  1774;  d.  27 
July  1855;  lived  in  Vienna;  Nathan,  b.  16  Sept. 
1777;  d.  18  July  1836;  located  at  London;  Karl 
(Baron),  b.  24  April  1788;  d.  10  March  1855; 
resided  in  Naples;  and  Jacob  (Baron),  b.  15 
May  1792;  d.  15  Nov.  1868;  resided  in  Paris. 
The  political  events  of  1813  raised  the  house  of 
Rothschild  to  the  important  position  it  has  since 
occupied  in  the  commercial  and  financial  world. 
In  12  years  the  Rothschilds  raised  by  way  of 
loan  or  subsidy  an  amount  exceeding  £100,000,000 
sterling  which  was  distributed  by  them  in  nearly 
the  following  proportions :  England,  £40,000^)0 ; 
.•Vustria,  iio.ooo.ooo;  Prussia,  &,ooo.ooo;  France, 
ii6,ooo,ooo;  Naples,  £10,000,000;  Russia,  £5.ooa- 
000;  several  Gorman  courts,  £1,000,000;  Brazil, 
£2,000,000;  exclusive  of  various  other  large 
sums.  The  remarkable  degree  of  success  at- 
tained by  the  house,  setting  aside  the  favorable 
circumstances  of  which  they  have  taken  advan- 
tage, may  be  largely  attributed  to  their  strict 
adherence  to  .two  fundamental  maxims  laid 
down  by  the  founder  of  the  house.    The  first 


Digitized  by 


Google 


ROTIFERA  —  ROTTERDAM 


of  these  is  their  conducting  all  operations  in 
common.  Every  proposition  of  magnitude  is 
laid  before  each  member  of  the  firm,  fully  dis- 
cussed, and  then  executed  by  their  united  ef- 
forts. The  second  principle  is  to  set  definite 
limits  to  each  operation  and  never  to  aim  at 
exorbitant  profits.  Their  wealth  has  increased 
in  an  unexampled  degree,  and  their  reputation 
and  credit  have  been  steadily  fortified  by  fair 
dealing,  reasonable  terms,  and  sagacious  and 
systematic  operations  which  are  clearly  planned 
and  judiciously  executed.  The  Rothschilds  are 
extremely  punctual  in  meeting  their  contracts, 
and  before  the  introduction  of  the  telegraph 
their  couriers  were  frequently  in  advance  of  the 
government.  The  advantages  of  their  system 
and  their  strength  were  clearly  shown  when  in 
1848  they  met  conjointly  a  loss  of  several  mil- 
lions, which  would  have  crushed  any  other 
house,  but  which  the  enormous  scope  of  their 
resources  enabled  them  to  meet  without  diffi- 
culty. The  members  of  each  succeeding  genera- 
tion are  admitted  into  the  firm  and  much  inter- 
marriage among  cousins  indicates  that  the  family 
is  destined  long  to  retain  its  control  of  Euro- 
pean finance.  Lionel  Nathan,  b.  22  Nov.  1808; 
d.  3  June  1879,  was  the  first  Jew  admitted  to 
the  English  Parliament,  and  his  son  Nathaniel 
Mayer,  b.  8  Nov.  1840:  d.  13  June  1905,  was  created 
a  baron  in  1885.  Since  1815  the  Rothschilds  have 
raised  for  Great  Britain  $1,000,000,000;  for 
■Austria,  $250,000,000;  for  Prussia,  $200,000,000; 
ior  France,  $400,000,000;  for  Italy,  $300,000,000; 
for  Russia,  $125,000,000;  for  Brazil,  $70,000,000; 
and  in  1895  they  purchased  $15,000,000  of  the 
United  States  bonds  controlled  by  the  Belmont- 
Morgan  synditate.  Consult:  Reeves,  'The 
Rothschilds>  (1887);  <Das  Haus  Rothschild* 
(1857);  Von  Scherb,  <Geschichte  des  Hauses 
Rothschild'  (1893);  Michaud  et  Villeneuve, 
'Histoire  de  Saint-Simonisme  et  de  la  Famille  de 
Rothschild*  (1847). 

Rotif'era,  a  group  of  small,  usually  micro- 
scopic animals,  are  familiarly  known  as  wheel 
animalcules,  bijcause  of  the  presence  at  the  an- 
terior end  of  a  crown  of  cilia  which  in  their 
vibration  suggest  the  rotation  of  a  wheel.  The 
opposite  (posterior)  end  of  the  body  is  pro- 
longed into  a  stalk  (foot)  which  is  the  organ  of 
attachment  in  sessile  forms  or  is  used  in  walking 
by  such  as  are  free.  It  is  often  segmented  and 
may  be  terminated  by  one  or  two  pointed  toes, 
while  a  cement  gland  in  the  foot  aids  in  fixation. 
The  anatomy  is  simple  and  usually  easily  studied 
in  the  living  animal.  In  general  it  recalls  that 
of  the  embryonic  annelid  with  which  the  rotifers 
are  often  genetically  connected  (see  Trochel- 
MiNTHEs).  A  vascular  system  is  wanting  and 
the  execretory  system  consists  of  "flame-cells." 
The  sexes  are  separate,  but  the  males  are  rare, 
degenerate,  and  needed  only  for  the  production 
of  the  fertilized  winter  eggs.  Summer  eggs  de- 
velop parthenogenetically.  The  rotifers  are 
abundant  and  widely  distributed,  but  confined 
almost  entirely  to  fresh  water.  They  were 
among  the  very  first  of  microscopic  organisms 
to  receive  _  attention,  and  have  always  been 
favorite  objects  of  study.  A  few  forms  are 
parasitic  in  habit  and  almost  all  are  capable 
of  desiccation  and   subsequent  revival. 
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Rotteck,  rot'tek,  Karl  Wenceslaas  Ro- 
decker  von,  German  historian  and  publicisf: 
b.  Freiburg  in  Baden  18  July  1775;  d.  there  2* 
Nov.  1840.  He  was  educated  at  the  University 
of  Freiburg,  adopted  the  profession  of  advocate, 
but  turned  to  the  study  of  history,  and  in  1798 
was  appointed  professor  of  that  department  in 
Freiburg  University,  a  chair  exchanged  in  1818 
for  that  of  natural  and  international  law.  In 
1819  he  was  chosen  by  his  university  as  their 
representative  in  the  first  chamber  of  the  states 
of  Baden,  and  there  proved  an  ardent  champion  of 
political  reform.  He  was  one  of  the  founders 
of  'Der  Freisinnige,*  a  journal  with  strong  dem- 
ocratic leanings,  and  brought  upon  himself  the 
displeasure  of  the  conservative  party,  who  com- 
pelled him  to  resign  his  professorship,  and  dis- 
continue the  editing  of  all  public  prints  for 
five  years.  An  ineffectual  attempt  was  made 
to  exclude  him  from  the  second  chamber  of  the 
states,  to  which  he  had  been  elected  representa- 
tive in  1830;  but  he  continued  to  hold  this  seat 
till  his  death.  His  chief  work  is  ^Allgemeine 
Weltgeschichte*  (1813-27).  Numerous  trans- 
lations of  the  original  work,  or  an  abridgment 
published  by  Rotteck,  entitled  *Auszug  aus  der 
Weltgeschichte,*  have  appeared  in  most  Euro- 
pean languages.  It- is  a  critical  narrative  of 
prominent  events  written  from  a  liberal  point  of 
view.  Other  works  are:  'Lehrbuch  des 
Vernunftrechts  und~  der  Staatswissenschaften' 
(1829-30)  ;  "Lehrbuch  der  okonomischeh  Politik* 
(1835) ;  <Kleinere  Schriften*  (1829-30) ;  and, 
with  Welcker,  a   'Staatslexikon'    (1834-44). 

Rot'tenstone,  a  decomposed  mineral  sub- 
stance, consisting  chiefly  of  alumina  with  about 
one  ninth  of  carbon  and  half  as.  much  of  silica. 
It  is  supposed  to  be  formed  almost  wholly  by 
decomposition  of  shale;  and  is  chiefly  found  in 
Derbyshire,  England,  in  South  Wales,  and  near 
Albany.  N.  Y.  It  is  either  grayish,  blackish, 
or  reddish-brown  in  color,  is  soft  and  easily 
scraped  to  powder,  and  is  much  used  for  clean- 
ing and  polishing  metallic  surfaces,  glass,  etc. 
The  term  rottenstone  is  now  used  to  include  the 
tripoli  of  commerce  (first  imported  from  Tripoli, 
Africa),  and  also  any  kind  of  silicious  material 
suitable  for  the  same  purposes. 

Rotterdam,  r6t'er-d2m  (Dutch,  rot-ter- 
dam'),  Netherlands,  one  of  the  chief  cities 
and  busiest  ports  of  the  country,  36  miles  by  rail 
southwest  of  Amsterdam.  Important  water- 
ways connect  the  town  with  the  sea  and  with 
the  interior.  Thus  vessels  of  deep  draft  may 
approach  quite  near,  and  the  amount  of  tonnage 
entering  Rotterdam  (including  that  which  is 
connected  with  the  inland  traffic),  is  only  sur- 
passed by  London  among  European  ports.  The 
Hoog  Straat,  built  on  the  protecting  dike,  di- 
vides the  city  into  Binnenstad  and  Bintenstad. 
The  intersecting  canals  cut  the  Bintenstad  into 
islands.  The  canals  or  "havens'  are  Rotter- 
dam's streets,  generally  speaking,  and  the  princi- 
pal buildings  line  the  main  "havens.*  In  the 
Groote  Markt  is  a  statue  to  Erasmus,  who  was 
a  native  of  Rotterdam.  Saint  Lawrence  Church, 
founded  in  1414,  contains  an  excellent  organ 
and  some  fine  marble  monuments  to  celebrities. 
There  are  churches  of  all  denominations,  govern- 
ment offices,  academy  of  fine  arts,  various  mu- 
seums, several  hospitals,  and  good  schools.  There 
are  also  zoological  gardens  and  a  public  park. 
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The  modem  public  buildings  form  a  remark- 
able contrast  to  the  quaint  old-time  wooden 
gabled  houses.  Rotterdam  carries  on  an  active 
foreign  and  domestic  trade  with,  her  colonies, 
Europe  and  America.  The  imports  include 
native  produce  from  her  eastern  and  western 
colonies,  and  grain,  coal,  oil,  seeds,  etc.  The 
exports  are  linen,  flax,  dairy  products,  gin,  and 
manufactures.  Rotterdam  boasts  many  flourish- 
ing mills  an<?  other  industrial  works.  Pop. 
about  338,00^. 

Rotti,  rSt'te,  Rottee,  or  Rotto,  an  island 
belonging  to  the  Netherlands,  in  the  Indian 
Ocean,  northwest  of  Australia  and  southwest  of 
Timor  Island.  It  is  of  volcanic  origin;  its 
greatest  length  is  36  miles,  and  greatest  width 
II  miles.  It  has  a  bold,  rocky  coast;  the  sur- 
face of  the  interior  is  undulating  and  the  soil  is 
very  fertile.  The  lontar,  or  pahnyra  palm,  fur- 
nishes a  juice  which  is  one  of  the  principal  arti- 
cles of  food.  Maize,  rice,  millet,  cotton,  and 
tropical  fruits  are  plentiful,  and  cabinet  woods 
are  exported.  Horses,  goats,  sheep,  pigs,  and 
buffaloes  abound.  Edible  birds'  nests  aUd  wax 
are  also  exported.  The  natives,  supposed  to 
have  come  originally  from  Java,  are  a  fine  look- 
ing race.    Pop.  about  70,000. 

Rottmann,  rot' man,  Carl,  German  painter: 
b.  Handschuchsheim  near  Heidelberg  11  Jan. 
1798;  d.  Munich  6  July  1850.  He  early  estab- 
lished himself  at  Munich,  but  finding  little  con- 
geniality in  the  studies  of  the  academy, 
interested  himself  in  the  natural  scenery  of  the 
country,  which  formed  the  environs  of  the  city, 
and  by  his  independent  studies  he  actually  insti- 
tuted a  new  school  of  German  landscape.  His 
masterly  pictures  attracted  the  attention  of  King 
Louis,  who  engaged  him  to  paint  a  series  of 
Italian  landscapes ;  and  his  frescoes,  executed 
between  1829  and  1833  in  the  arcades  of  the 
palace  gardens,  are  remarkable  for  color  and 
masterly  power  in  line.  Among  his  oil  paint- 
ings may  be  mentioned:-  'The  Acropolis  of 
Sicyon'  and  his  'View  of  Corfu,*  now  at  Mu- 
nich in  the  new  picture  gallery;  'The  Fountain 
of  Callirrhoe,*  at  Munich;  'Perugia,*  in  the 
National  Gallery  at  Berlin.  While  he  was  a 
powerful  and  imaginative  painter  in  oil,  his  chief 
claims  to  recognition  in  modern  art  history  are 
his  mastery  of  water  colors  and  his  skill  in  gen- 
uine naturalism. 

Roubaix,  roo-ba,  France,  in  the  depart- 
ment of  Nord,  six  miles  northeast  of  Lille,  is  a 
prosperous  manufacturing  town,  containing  many 
mills  and  factories,  dye  works,  and  tanneries. 
Its  public  buildings  are  unimportant.  Its  woolen 
and  linen  manufactures  and  its  carpets  are  cele- 
brated. 

Roubillac,     roo-be-yak,    Louis    Francois, 

French  sculptor :  b.  Lyons  about  1695 :  d.  Lon-  ' 
d(«n  II  Jan.  1762.  He  settled  in  England  about 
1720.  and  a  monument  designed  by  him  for  the 
Duke  of  Argyle  in  Westminster  Abbey  brought 
him  into  great  repute.  Among  his  monumental 
wurks  are  statues  of  Bishop  Hough  in  Worces- 
ter Cathedral ;  of  Sir  Peter  Warren ;  of  Handel 
in  Westminster  Abbey;  of  Shakespeare  in  the 
British  Museum;  and  of  Sir  Isaac  Newton  at 
Cambridge. 

Rouen,  roo-6rt,  France,  chief  town  of  the 
department  of  Seine-Inferieure,  situated  on  the 


right  bank  of  the  Seine,  87  miles  southwest  of 
Paris,  ranks  next  to  Lyons  as  a  manufacturing 
city,  and  is  one  of  the  most  attractive  provin- 
cial towns  of  the  republic.  Rouen  possesses 
much  interest  in  its  public  buildings,  many  of 
which  are  almost  perfect  specimens  of  Gothic 
architecture.  They  include  the  venerable  cathe- 
dral of  Notre  Dame,  the  product  of  centuries  of 
construction;  begun  in  1220  under  Philippe  Au- 
g^uste,  it  has  seen  many  vicissitudes,  but  its  im- 
posing facade  surmounted  by  lofty  towers,  its 
richly  decorated  walls,  its  exquisite  wood  carv- 
ings, fine  sculpture,  and  beautiful  rose-windows, 
render  Notre  Dame  one  of  the  most  remarkable 
and  artistic  of  Christian  temples.  The  abbey  and 
church  of  Saint  Guen  also  in  the  Gothic  style, 
whose  aerial  tower  terminates  in  a  crown  of 
fleurs-de-lis ;  the  Church  of  Saint  Maclou,  a  fine 
specimen  of  florid  Gothic;  the  Tour  <k  la 
Grosse-Horloge ;  the  Palais  de  Justice,  of  the 
15th  century,  remarkable  for  the  delicacy  and 
boldness  of  construction;  the  Hotel  de  Bourg- 
theroulde  (15th  century),  with  fine  reliefs;  the 
archiepiscopal  palace;  the  musee  or  picture  gal- 
lery, containing  a  fine  collection  of  paintings  by 
French  masters;  and  the  ancient  Halles  or  mar- 
ket buildings.  "There  is  a  large  library  and  sev- 
eral museums  of  scientific  collections.  In  the 
Place  de  la  Pucelle  Joan  d'Arc  was  burnt. 
Rouen  is  the  birthplace  of  Comeille,  Fontenelle, 
Boieldieu,  and  Flaubert.  It  is  the  see  of  an 
archbishop,  and  seat  of  law  courts,  and  pos- 
sesses a  chamber  of  commerce,  an  exchange, 
mint,  and  schools  of  science,  art,  and  the  higher 
professions.  The  staple  manufacture  is  cottons, 
jn  every  form,  one  class  of  which  is  so  special- 
ized as  to  be  known  as  rouenneries.  Besides 
woolen  goods,  machinery,  chemicals,  etc.,  there 
are  numerous  industrial  works  for  weaving,  re- 
fining, and  smelting.  The  location  of  the  city 
favors  trade.  The  main  articles  are  com,  flour, 
wool,  cotton,  coal,  petroleum,  wine,  brandy, 
colonial  produce,  and  manufactured  goods. 
Rouen  was  built  before  the  conquest  of  Gaul 
by  the  Romans.  It  was  captured  and  pillaged  by 
the  Normans  in  the  gth  century.  Then  it  was 
long  held  by  the  English  until  1449.  Pop. 
about   120,000. 

Rough  and  Reach^,  a  popular  nickname  ap- 
plied to  President  Zachary  Taylor  during  the 
Mexican  War. 

Rough-leg,  a  buzzard-hawk  of  the  genus 
Archibuteo.  especially  A.  lagopus,  so  called  be- 
cause feathered  down  to  the  toes.  It  is  known 
throughout  the  northern  regions  of  both  conti- 
nents, and  is  typically  whitish,  streaked  with 
rust-red;  but  the  American  form  best  known  is 
a  melanotic  variety  (A.  lagopus  sancti-johannis) , 
which  frequents  the  maritime  districts  of  the 
Atlantic  coast,  and  is  less  often  seen  in  the  in- 
terior, except  northerly.  The  western  United 
States  and  Pacific  coast  have  a  second  species 
(A.  ferrugineus),  called  in  California  squirrel- 
hawk,  which  is  rusty  brown,  marked  with  gray, 
white,  and  black :  or  sometimes  plain  dark  choc- 
olate brown.  These  hawks  are  large  (23  to  24 
inches  in  length),  and  of  fierce  and  noble  appear- 
ance; but  they  have  none  of  the  dash  and  spirit 
of  the  falcons,  and  indeed  seem  inferior  to  the 
buteos  in  this  respect.  Their  quarry,  though 
diversified,  is  always  humble:  they  prey  upon 
various  field-mice  and  other  very  small  quadru 
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peds,  lizards,  and  frogs,  and  even  insects,  rarely 
attacking  birds  of  any  kind,  and  then  only  the 
most  defenseless.  Open  fields,  especially  in  the 
vicinity  of  water,  are  their  favorite  resorts.  They 
appear  heavy  and  indisposed  to  active  exertion; 
flying  slowly  and  heavily,  and  often  remaining 
long  motionless  on  their  perch.  They  show 
some  analogy  to  the  owls  in  points  of  structure, 
as  well  as  in  their  partially  nocturnal  habits. 
Wilson  observes  that  it  habitually  courses  over 
the  meadows  long  after  the  sun  has  set,  and 
Audubon  calls  it  the  most  nocturnal  of  our  spe- 
cies. The  nest  is  ordinarily  built  of  sticks,  etc., 
in  a  high  tree;  sometimes,  however,  on  cliffs. 
The  eggs,  three  or  four  in  number,  measure 
about  zYi  by  ij^  inches,  largely  blotched 
with  different  shades  of  brown,  sometimes  mixed 
witli  purplish  slate  markings. 

Rough  Riders,  a  name  borne  by  the  ist 
Regiment  of  United  States  cavalry  and  also  by 
the  2d  United  States  volunteer  cavalry  in  the 
Spanish-American  War.  The  original  Rough 
Riders  were  the  men  who  carried  messages 
through  the  Western  States  before  the  organiza- 
tion of  the  pony  express  in  1859,  and  the  name 
was  used  by  William  F.  Cody  in  his  *Wild 
West*  show,  which  contained  a  "Congress  of 
the  Rough  Riders  of  the  World."  The  army 
regiments  were  thus  named  because  of  the  great 
number  of  western  ranchmen  in  their  ranks, 
and  played  a  prominent  part  in  the  Spanish- 
American  War.  The  first  regiment  was  organ- 
ized by  Leonard  Wood,  who  was  commissioned 
colonel,  and  Theodore  Roosevelt  became  lieuten- 
ant-colonel. Before  the  disbanding  of  the  regi- 
ment in  1898  a  Rough  Riders'  Association  was 
formed,  to  which  all  members  of  the  regiment 
are  eligible,  the  right  of  membership  to  descend 
to  the  eldest  son.  See  Roosevelt,  Theodore, 
and  Wood,  Leonako. 

Rough-winged  Swallow,  a  small  blackish 
mig^-atory  swallow  (Stelgidopleryx  serripennU) 
of  the  United  States  generally,  where  it  nests  in 
summer  in  holes  in  banks,  in  crevices  of  rocks, 
etc.,  and  has  the  general  habits  of  the  bank  swal- 
low (q.v.).  The  genus,  of  which  several  other 
species  are  known  in  Central  and  South  Amer- 
ica, is  peculiar  in  having  the  outer  web  of  the 
first  wing-quill  converted  into  a  series  of  stiff 
recurved  hooks,  which  may  be  supposed  useful 
in  creeping  into  their  holes  and  in  clinging  to 
vertical  or  overhanging  surfaces.  Considering 
the  general  likeness  of  the  bird  otherwise  to  the 
bank  swallow,  the  fact  that  this  species  often 
makes  its  nest  and  lays  its  pure  white  eggs  in 
some  cranny  about  a  bridge  or  building  is  note- 
worthy. Consult  Coues,  'Birds  of  the  Colorado 
Valley >   (1878). 

Rouge,  roozh,  a  cosmetic  prepared  and 
used  to  impart  artificial  bloom  to  the  cheeks  or 
lips.  It  is  applied  by  means  of  a  camel's  hair 
pencil,  puff-powder,  or  a  hare's  foot.  When 
rouge  is  properly  prepared,  it  is  said  that  its 
application  does  not  injure  the  skin.  Jeweler's 
rouge  is  an  impalpable  preparation  of  oxide  of 
iron,  obtained  by  heating  the  yellow  oxalate  of 
iron  till  it  decomposes,  carbonic  acid  escaping, 
and  only  a  red  powder  being  left.  It  is  used 
for  polishing  silver,  and  for  this  purpose  should 
be  of  the  finest  quality. 

Rouge  et  Noir,  roozh  a  nwor.  or  Trente 
et  Ouarante.  tront  a  ka-rant,  a  modern  eame 


of  chance  played  with  the  cards  belonging  to  six 
complete  packs.  The  punters  or  players  stake 
upon  any  of  the  four  chances:  rouge,  noir, 
couleur,  and  inverse.  The  banker  then  deals  a 
row  of  cards  for  noir,  until  the  exposed  pips 
number  between  30  and  40  (court-cards  count 
10,  aces  i),  and  a  similar  row  for  rouge.  That 
row  wins  which  most  nearly  approaches  the 
number  31,  and  players  staking  on  the  winning 
color  receive  their  stake  doubled.  Couleur  wins 
if  the  first  card  turned  up  in  the  deal  is  of  thr 
winning  color ;  in  the  contrary  case  inverse  wins. 
When  the  number  of  pips  in  both  rows  are  equal 
it  is  a  refait,  and  a  fresh  deal  is  made;  but  if 
both  happen  to  count  exactly  31  it  is  a  refait  de 
trente-ei-un,  and  the  banker  claims  one  half  of 
all  stakes.  This  last  condition  places  the  banker 
at  an  advantage  calculated  to  be  equal  to  about 
1%  per  cent  on  all  sums  staked. 

Rouget,  Georges,  zhorzh  roo-zha,  French 
painter:  b.  Paris  2  May  1784;  d.  there  9  April 
1869.  He  studied  at  the  Ecole  des  Beaux  Arts, 
and  later  under  David,  who  employed  him  to 
finish  many  of  his  pictures.  He  became  in  con- 
sequence an  imitator  of  that  master.  He  painted 
a  large  number  of  portraits,  those  of  Louis 
XVIII.  and  of  Charles  X.  being  noteworthy,  and 
historical  subjects.  Of  the  latter  are:  < French 
Princes  Paying  Homage  at  the  Cradle  of  the 
King  of  Rome>  (1812);  <Death  of  St.  Louis> 
(1817),  at  Versailles;  *CEdipus  and  Antigone* 
(1819),  at  Rouen;  *  Francis  I.  Pardoning  Rebels 
of  La  Rochelle*  (1822)  ;  'Marriage  of  Napoleon 
and  Marie  Louise'  (1837);  'Napoleon  Receiv- 
ing the  Decree  of  the  Senate  Proclaiming  Him 
Emperor*  (1838);  'Death  of  Napoleon*  0846). 
Several  of  the  churches  of  Paris  contain  re- 
ligious subjects  painted  by  him;  but  the  major 
part  of  his  work  may  be  seen  at  the  Versailles 
Museum. 

Rouget  de  Lisle,  roo-zha  de  lei,  Claude 
Joseph,  French  song-writer:  b.  Lons-le- 
Saulnier,  France,  10  May  1760;  d.  Choisy-le-Roi 
27  June  1836.  He  published  'Fifty  French 
Songs,  Words  of  Various  Authors,  Set  to  Mu- 
sic by  Rouget  de  Lisle*  (1826);  etc.,  but  is 
chiefly  remembered  as  the  author  of  both  the 
words  and  music  of  'The  Marseillaise*  (q.v.). 

Rougon-Macquart,  roo-gon  ma-kar,  Les,  a 
series  of  20  novels  by  Emile  Zola,  relating  the 
history  of  a  family  under  the  Second  Empire 
and  published  1871-93.  The  novels  were  in- 
tended to  form  a  scientific  study  of  heredity  as 
well  as  a  photograph  of  French  social  life.  The 
series  begins  with  'La  Fortune  des  Rougons* 
(1871),  and  this  was  followed  by  'La  Curee* 
(Rush  for  the  Spoil:  1872);  a  study  of  the 
financial  world  of  Paris  at  the  time  Haussmann 
laid  out  the  boulevards ;  'La  Conquete  des 
Plassans*  (1874);  'Le  Ventre  de  Paris*  (The 
Markets  of  Paris;  or  Fat  and  Thin:  1875)  • 
'La  Faute  de  I'Abbe  Mouret*  (1875) ;  'Son 
Excellence  Eugene  Rougon'  (1876),  a  story  of 
political  life;  'L'Assomoir*  (Drink:  1877),  a 
story  of  life  among  the  workmen  of  Paris; 
'Une  Page  d'Amour'  (1878),  a  physical  and 
psychological  study  of  the  various  phases  of  a 
woman's  passion;  'Nana*  (1880),  a  study  of 
the  life  of  a  courtesan  and  actress;  'Pot- 
Bouille*  (1882),  a  study  of  the  life  of  the  bour- 
geoisie; 'Au  Bonheur  des  Dames*  (The  Ladies' 
Paradise:  1883),  a  study  of  the  mammoth  de- 
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partment  stores;  <La  Joie  de  Vivre>  (1884); 
»GerminaP  (Master  and  Man:  1885),  a  study 
of  life  in  the  mines;  <L'CEuvre*  (1886),  a  study 
of  artist  life;  <U  Terre>  (1888),  a  study  of 
peasant  life  and  the  greed  for  land;  <Le  Reve' 
(1888) ;  <Le  Bete  Humaine'  (1890),  a  study  of 
railway  life;  <L' Argent'  (1891),  a  study  of 
stock  speculation;  'La  Debacle'  (The  Downfall: 
1892),  a  study  of  the  Franco- Prussian  war  and 
the  Siege  of  Paris;  <Le  Docteur  Pascal' 
(1892).  In  this  last  story  Pascal  Rougon  col- 
lects all  the  data  relating  to  his  family,  and 
sums  up  their  history. 

Rouher,  Eugtoe,  e-zhan  roo-ar,  French 
statesman:  b.  Riom  30  Nov.  1814;  d.  Paris 
3  Feb.  1884.  He  studied  law  and  practised  his 
profession  in  Riom  until  his  election  to  the 
.'  Legislative  Assembly  in  1849.  He  became  a 
/  confidant  of  Napoleon  III.  and  was  appointed 
I  minister  of  justice.  In  1863  he  was  made  min- 
ister of  state,  and  in  1870  became  president  of 
the  Senate  and  chief  of  the  Napoleonic  cabinet. 
In  i860  the  famous  treaty  with  England  was 
effected  largely  through  his  instrumentality  in 
•which  the  free  trade  policy  of  Napoleon  was 
inaugurated.  His  activity  in  state  affairs  con- 
tinued until  the  fall  of  the  empire  when  he 
fled  from  France.  In  1872  he  returned  as  the 
Corsican  representative  in  the  Assembly,  and 
remained  in  office  until  i875-  He  was  to  the 
last  the  leader  of  the  Bonapartists. 

Routers,  roo-la  (Flem.  Rousselaere) ,  Bel- 
gium, on  the  Mandel,  17  miles  south  of  Bruges, 
carries  on  an  active  industry  in  the  manufacture 
of  textiles,  and  a  trade  in  linen,  chicory,  etc. 
Pop.  about  25,000. 

Roulette,  roo-let,  a  French  game  of 
•chance,  in  which  a  small  ivory  ball  is  thrown 
off  by  a  revolving  disk  into  one  of  37  or  38 
compartments  surrounding  it,  and  numbered 
from  I  to  36,  with  one  or  two  zeros.  Players 
•who  have  staked  upon  the  number  of  the  com- 
partment into  which  the  ball  falls  receive  36 
times  their  stake ;  less  if  they  have  staked  upon 
more  than  one  number.  There  are  also  other 
chances  on  which  stakes  may  be  placed. 

Roumania,  a  variant  spelling  of  Rumania 
<q.v.). 

Roumanille,  roo-ma-nel-4,  Joseph,  modem 
Provencal  poet:  b.  Saint-Remy,  near  Avignon, 
1818.  He  was  the  first  French  poet  to  conceive 
the  idea  of  reviving,  as  a  literary  tongue,  the 
local  dialects  of  southeastern  France.  Accord- 
ingly he  gathered  round  him  an  enthusiastic 
band  of  friends,  and  with  their  assistance  col- 
lected materials  for  a  grammar  and  lexicon  and 
also  founded  a  consistent  system  of  orthography. 
It  was  in  his  programme  to  produce,  and  favor 
the  production  of,  genuine  poetry,  such  as 
would  speak  to  the  hearts  of  the  peasantry  to 
•whom  this  dialect  was  vernacular.  In  1852  he 
edited  a  collection  of  Provencal  poems  by  sev- 
eral authors  under  the  title  <Li  Proven<;alo.' 
It  was  mainly  under  his  inspiration  that  the 
society  of  the  'Felibres'  was  formed,  and  he 
■was  the  second  president  of  its  consistory. 

Round,  William  Marshall  Fitts,  American 
journalist  and  reformer:  b.  Pawtucket,  R.  1., 
26  March  1845;  d.  Achusnet,  Mass.,  2  Jan.  1906. 
He  was  educated  at  Harvard,  became  a  journalist 


and  engaged  actively  in  prison  reform.  He 
had  served  as  United  States  delegate  to  various 
European  prison  congresses,  was  director  and 
corresponding  secretary  of  the  National  Prison 
Association,  which  he  reorganized,  and  he 
also  organized  the  Burnham  Industrial  Farm 
at  Canaan,  N.  Y.  He  was  the  originator  of 
the  *Mill»  system  of  awards,  now  used  in 
many  institutions  both  at  home  and  abroad, 
and  was  editor  of  <Lend-a-Hand  Record.*  He 
wrote  <Achsah>  (1877);  'Child  Marian  Abroad> 
(1880),  <Rosecraft>  (1884);  <Torn  and  Mended  > 
(1885). 

Round,  a  short,  simple  musical  composi- 
tion, written  generally  for  three  or  more  voices 
on  the  same  clef.  Each  voice  takes  up  the 
melody  after  the  first  has  sung  the  first  phrase 
or  so,  the  third  following  the  second,  as  it 
followed  the  first,  and  so  on,  until  after  a  cer- 
tain number^  of  repetitions  the  signal  is  given 
to  stop.  It  is  evident  that  the  melody  must  be 
so  constriicted  that  each  phrase  must  harmonize 
with  the  other,  so  that,  when  all  the  voices 
are  singing,  a  three-  or  four-part  harmony  is 
heard. 

Round  Robin,  a  written  protest  or  remon- 
strance, signed  in  a  circular  form  by  several 
persons,  so  that  no  name  shall  be  obliged  to 
head  the  list.  This  method  of  bringing  griev- 
ances to  the  notice  of  superiors  was  first  used 
by  French  officers,  whence  its  derivation  from 
rond  ruban,  "round  ribbon.* 

Round  Table,  The.  See  Akthubiait 
Legends. 

Round  Towers.     See  Towers. 

Round'about  Papers,  The,  the  title  of  a 
work  by*  William  Makepeace  Tlwckeray.  He 
became  editor  of  the  <Comhill  Magazine'  in 
1859  and  <The  Roundabout  Papers'  were 
sketches  for  this  periodical.  They  appeared 
simultaneously,  between  1859  and  1863,  with 
<Lovel  the  Widower'  and  <The  Adventures  of 
Philip,'  and  represent  the  author's  best  quali- 
ties as  an  essayist. 

Roim'delay.  (i)  A  song  of  any  sort  in 
which  a  line,  refrain,  or  idea  is  constantly 
repeated.  (2)  The  tune  of  such  a  song.  (3) 
A  dance  in  a  circle.  (4)  Specifically,  a  fixed 
verse-form,  originating  in  France,  and  better 
known  as  the  rondeau  (q.v.). 

Rounders,  a  game  played  with  a  bat  and  a 
ball  by  two  parties  or  sides,  on  a  piece  of 
ground  marked  off  into  a  square  or  circle  or 
pentagon,  with  a  batter's  station,  and  three  (or 
more)  goals  or  bases  at  equal  distances.  On 
the  ball  being  thrown  toward  him  the  batter 
tries  to  drive  it  away  as  far  as  he  can  and  run 
completely  round  the  goals,  or  over  any  one 
of  the  four  parts,  before  the  ball  can  be  thrown 
back  to  the  batting  station.  The  batter  is 
declared  out  if  he  fails  to  secure  a  run  after 
having  had  three  balls,  if  a  fielder  returns  the 
ball  so  as  to  strike  him  while  running,  or  if 
the  ball  from  his  bat  is  caught  in  the  air  by 
one  of  the  fielders.    See  Baseball. 

Roundfish.      See  Whitefish. 

Roundworms,  or  Thread-worms,  worms  of 
the  phylum  Nemathelminthes  (q.v.),  so  called 
because  of  their  elongated  and  cylindrical  form. 
ITiey    are    separable    into    three    classes:    (0 
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Nfinatoda,  or  roundworms,  strictly  speaking; 
(3)  Acanthocephala,  the  hook-headed  or  spiny- 
headed  worms;  and  (3)  Chatognatha,  the  arrow- 
worms,—  a  small  class  of  obscure  pelagic  organ- 
isms. The  most  celebrated  of  the  nematodes 
is  the  common  roundworm  (Ascaris  lumbri- 
coides),  which  infests  the  human  intestines, 
especially  in  the  case  of  children,  who  are  said 
to  "have  worms."  These  parasites  look  like 
earthworms,  are  5  to  15  inches  long  in  the  grown 
female,  and  a  quarter  of  an  inch  thick,  yellow- 
ish, with  a  dorsal  and  ventral  white  line,  and 
two  brown  lateral  lines.  The  three-lobed  mouth 
is  terminal  at  the  anterior  end,  and  the  anus 
near  the  pointed  "tail,"  which  varies  in  form 
with  the  sexes.  The  org^anization  is  compli- 
cated, and  the  sexes  are  always  separate,  and 
the  males  always  the  smaller.  The  eggs  are 
produced  at  the  rate  of  several  thousands  a  day. 
After  fertilization  they  are  enclosed  in  a  tough 
shell,  and  are  voided  by  the  host  with  the  fseces. 
How  the  worm  gains  access  to  the  human  in- 
testine is  not  precisely  known.  "It  is  possible,* 
say  Parker  and  Haswell,  "that  the  eggs  con- 
taining developing  'embryos,  or  the  embryos 
themselves,  after  liberation  from  the  egg-shell, 
may  be  taken  in  by  drinking,  without  previous 
filtering,  water  into  which  fsecal  matter .  has 
been  discharged.  On  the  other  hand  it  is  quite 
possible  that  there  may  be  an  intermediate  host, 
such  as  .  .  .  occurs  in  several  members  of 
the  class."  Aside  from  occasional  inflammations 
of  the  intestine,  and  oDstruction  of  the  bowel 
from  their'  clumping,  they  cause  no  great  harm, 
and  various  medicines,  called  vermifuges,  expel 
them.  Other  species  inhabit  the  intestines  of 
the  pig,  the  horse,  the  frog,  etc.  The  last 
named  (A.  nigrovenosa)  is  remarkable  in 
being  hermaphroditic,  and  for  its  life-cycle. 
It  begins  by  the  worm  entering  from  the  water 
the  mouth  of  a  frog  and  making  its  way  into 
the  lungs,  where  it  resides  long  enough  in  a 
hermaphroditic  condition  to  produce  eggs. 
Tliese  hatch  and  the  embryos  cut  their  way 
through  to  the  enteric  canal,  where  they  escape 
with  the  fseces.  Then  they  develop  into  a 
mature  form  (rhabditis)  in  which  the  sexes  are 
separate;  in  this  the  fertilized  eggs  develop 
in  the  body  of  the  female,  and  when  fully 
formed  make  their  way  through  the  walls  of 
the  uterus  and  proceed  to  devour  the  whole 
substance  of  the  mother,  leaving  only  the 
cuticle.  Gaining  their  freedom  they  exist  in 
the  mud  until  taken  into  some  frog's  mouth, 
and  a  new  cycle  is  begun.  This  is  the  form  of 
alternate  generations  called  heterogeny  —  the 
alternation  of  a  hermaphroditic  with  a  dioe- 
cious form. 

Closely  related  to  this  are  various  parasitic 
nematodes,  of  which  one  is  the  thread-worm 
(Oxyuris  vermkularis) ,  or  "pin- worm,*  which 
infests  the  rectum  or  lower  bowel  of  children 
particularly,  and  gives  rise  to  distressing  symp- 
toms, chief  of  which  is  an  intolerable  itching 
Its  length  averages  a  quarter  of  an  inch;  and 
occasionally  inflammation  results  from  their 
presence  in  large  numbers. 

The  eel- worms  (Gordius),  guinea- worms, 
vinegar-eels  and  similar  more  or  less  dreadful 
parasites  also  belong  here,  the  worst  of  which, 
perhaps,  is  the  trichina. 

The   class  Acanthocephala,  or  spiny-headed 


worms,  includes  a  few  genera  of  parasitic 
worms  of  which  Echinorynchus  is  chief.  Most 
are  minute,  but  E.  gigas,  affecting  the  pig,  may 
be  12  to  18  inches  long;  few  other  cases  of  their 
affecting  mammals  are  known,  the  majority  ot 
species  infesting  inferior  animals.  These  worms 
have  at  the  head  a  protrusile  proboscis,  covered 
with  rings  of  recurved  hooks,  which  is  buried 
in  the  wall  of  the  intestine  of  the  host,  enab- 
ling the  worm  to  hold  its  place.  The  develop- 
ment is  complicated.  The  embryos  escape  from 
the  intestines  of  the  host,  and  die  unless  they 
are  swallowed  by  some  creature  suitable  for  the 
development,  such  as  certain  shrimps  for  the 
fish-parasites,  and  a  beetle  for  E.  gigas  of  the 
pig.  Should  this  "intermediate  host*  be  eaten 
by  the  fish  or  the  pig  the  developing  worm 
fixes  itself  in  the  intestine  and  matures.  See 
EIel-worm  ;  FiLARiASis ;  Guinea-worm  ;  Para- 
sitism ;  Trichinosis.  OdusuU  :  Parker  and 
Haswell,  'Text-book  of  Zoology'  (1897),  and 
authorities  cited  under  Parasitism. 

Rouquette,  roo-ket',  Adrien  Emmanuel, 
American  Roman  Catholic  priest  and  author: 
b.  New  Orleans,  La.,  13  Feb.  1813;  d.  there 
IS  July  1887.  He  was  educated  in  France, 
where  he  studied  law,  and  was  graduated  from 
the  University  of  Rennes  in  1833.  Returning 
to  America  he  abandoned  law  for  the  priest- 
hood and  his  cherished  career  as  a  missionary 
to  the  Choctaw  Indians,  among  whom  he  had 
spent  some  years  in  his  boyhood.  In  1859  he 
established  a  mission  in  the  Indian  village  at 
Bayou  Lacombe,  and  thenceforth  devoted  his 
life  to  the  Choctaw  people,  by  whom  he  was 
greatly  beloved.  His  writings  include:  'Les 
Savanes,  Poesies  americaines'  (1841);  'Poemes 
patriotiques'  (i860)  ;  'Catherine  Tegehkwitha* 
(1873). 

Rouses  (rowslz)  Point,  N.  Y.,  village, 
port  of  entry,  in  Clinton  County;  on  Lake 
Champlain,  and  on  the  Delaware  &  H.,  the  Rut- 
land, and  the  Grand  Trunk  R.R.'s;  on  the 
boundary  between  the  United  States  and  Can- 
ada; about  i6o  miles  north  by  east  of  Albany 
and  21  miles  north  by  east  of  Plattsburg.  A 
railroad  bridge  about  one  mile  in  length  spans 
the  portion  of  the  lake  between  the  State  of 
New  York  and  Grand  Isle,  in  Vermont.  The 
village  has  steamer  connections  with  the  Lake 
Champlain  ports,  and  by  way  of  ihe  lake  and 
the  Richelieu  River  with  many  places  in  Canada. 
Rouses  Point  receives  a  large  part  of  the  cus- 
tom receipts  of  the  Champlain  district.  In 
1900  the  imports  were  $15,309,725  and  the  ex- 
ports $5,211,770.  The  manufactories  are  a 
large  printing  house,  railroad  repair  shops, 
lumber  mills,  and  machine  shops.  It  has  the 
Charbonneau  Institute,  a  high  school,  public 
and  parish  schools,  and  two  public  libraries. 
Rouses  Point  was  a  noted  locality  ia  the  dis- 
covery days,  and  at  the  time  of  the  Revolution 
and  the  War  of  1812.  Just  on  the  frontier,  on 
an  island,  is  Fort  Montgomery.  Pop.  (1890) 
13S6;  (1900)  1,67s;  (1910)  1,63a 

Rousseau,  roo-so,  Jean  Baptiste,  French 
poet:  b.  Paris  6  April  1671 ;  d.  Brussels  17 
March  1741.  In  1701  he  was  admitted  into  the 
Academy  of  Inscriptions  and  Belles-lettres,  and 
his  lyric  compositions  procured  him  high  repu- 
tation among  the  French  literati;  but  his  turp 
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for  satire  and  his  quarrelsome  temper  at  length 
involved  him  in  disgrace.  He  was  found  guilty 
of  having  written  against  persons  of  considera- 
tion, and  was  exiled  from  France  in  1712. 
The  latter  part  of  his  life  was  spent  in  the 
Netherlands,  where  he  obtained  a  pension 
from  the  Duke  of  Aremberg,  which  he  resigned 
on  having  forfeited  the  favor  of  that  nobleman. 
An  edition  of  his  works  was  published  under 
his  own  inspection,  by  Tonson  1723,  and  since 
his_  death  they  have  been  often  printed  in 
various  forms.  One  of  the  best  editions  is  that 
of  Amar,  with  a  commentary  and  life  of  the 
author  (i8ao).  The  same  editor  has  also  pub- 
lished his  'CEuvres  Poetiques'  with  a  com- 
mentary (1824). 

Rousseau,  Jean  Jacques,  zhon  zhak, 
French  author :  b.  Geneva,  Switzerland,  28 
June  1712;  d.  Ermenonville,  near  Paris,  2  July 
1778.  In  1726  he  was  articled  to  an  engraver, 
whose  severity  disgusted  him  with  his  situation. 
He  therefore  ran  away  from  his  master,  and 
after  wandering  for  some  days  arrived  at  Con- 
fignon,  where  he  was  received  into  the  house 
of  the  cure  of  the  village,  and  for  some  time 
hospitably  treated.  By  this  clergyman  he  was 
recommended  to  the  notice  of  Madame  de 
Warens,  who  sent  him  to  a  charitable  institu- 
tion in  Turin,  where  he  abjured  Protestantism 
in  favor  of  Catholicism.  He  left  Turin  to  lead 
an  unsettled  existence.  In  the  autumn  of  1741 
he  went  to  Paris,  where,  under  the  recom- 
mendation of  Reaumur,  he  read  a  paper  before 
the  Academy  of  Sciences  on  certain  grand 
improvements  he  fancied  he  had  made  in 
musical  notation.  That  body  came  to  the  con- 
clusion that,  though  the  improvements  were 
ingenious,  they  were  neither  new  nor  prac- 
ticable. He  lived  a  very  precarious  life  in  the 
capital,  without  fixed  abode  or  means  of  sup- 
port, until  appointed  secretary  to  M.  de  Mon- 
taigu,  French  ambassador  at  Venice.  After  a 
residence  of  a  year  and  a  half  in  that  city  he 
quarreled  with  his  harsh  and  avaricious  chief, 
and  returned  to  Paris  in  1742,  and  there  earned 
his  living  by  copying  music,  employing  his 
leisure  hours  in  the  study  of  natural  science. 
About  this  time  he  became  intimate  with 
Diderot,  Grimm,  D'Holbach,  and  Madame 
d'Epinay.  In  1750  he  gained  the  prize  offered 
by  the  Academy  of  Dijon,  on  the  question 
whether  the  revival  of  learning  has  contributed 
to  the  improvement  of  morals,  taking  the  nega- 
tive side  of  the  question,  it  is  said,  at  the  sug- 
gestion of  Diderot.  He  soon  after  brought  out 
his  'Devin  du  Village,*  a  comic  opera,  of  which 
he  had  himself  composed  the  music.  This 
piece  was  received  with  general  favor,  and  the 
author  was  almost  worshipped  by  the  French ; 
but  the  appearance  of  his  celebrated  'Letter  on 
French  Music*  (i7S3),  in  which  he  pointed 
out  its  defects,  excited  a  general  storm.  Singers 
and  connoisseurs  who  could  not  wield  the  pen 
contributed  to  spread  calumnies,  pasquinades, 
and  caricatures  against  the  author,  who  retired 
to  Geneva.  By  his  change  of  religion  he  had 
lost  the  rights  of  a  citizen.  He  now  again 
embraced  Protestantism,  and  was  formally  re- 
instated in  the  privileges  of  a  free  citizen  of 
Geneva.  From  Geneva  Rousseau  went  to  the 
Hermitage,  a  retreat  near  Paris,  provided  for 


him  by  Madame  d'Epinay  (1756),  but  the  next 
year  quitted  the  Hermitage  and  returned  to 
Paris;  and  fixing  himself  at  Montmorency, 
finished  his  'Central  Social,*  his  'Julie,  ou  la 
Nouvelle  Heloise,'  and  his  'Emile.* 

His  celebrated  work  on  education,  'Emile, 
ou  de  I'Education*  (1762)  was  condemned  by 
the  Parliament  of  Paris,  on  account  of  its  re- 
ligious views,  and  he  himself  sentenced  to 
imprisonment.  He  wished  to  retire  to  Geneva, 
but  was  also  threatened  with  imprisonment 
there,  and  his  book  was  burned  by  the  common 
hangman.  He  therefore  took  refuge  in  Moi- 
tiers-Travers,  a  small  village  of  the  Prussian 
province  of  Neuchatel,  where  he  again  found 
himself  among  Protestants,  the  simplicity  of 
whose  worship  was  agreeable  to  him.  Here, 
too,  he  obtained  a  protector  and  friend  in  the 
person  of  Marshal  Keith,  governor  of  the  prov- 
ince, but  the  intrigues  of  his  enemies  pursued 
him  even  hither.  The  Geneva  clergy  assailed 
him  from  their  pulpits,  and  he  wrote  his  cele- 
brated 'Letters  from  the  Mountains'  in  reply 
to  their  attacks.  This  work,  with  his  'Letter 
to  the  Archbishop  of  Paris,'  and  His  'Diction- 
naire  Physique  Portatif,'  were  publicly  burned 
in  Paris  in  1765.  New  troubles  drove  him  from 
MoitierSj  and  he  resided  two  months  on  Peter's 
Island,  in  the  Lake  of  Bienne.  His  residence 
here  produced  his  'Botaniste  sans  Maitre.' 
Neither  was  he  long  tolerated  here;  the  au- 
thorities of  Berne  ordered  him  to  quit  the 
country  without  delay  in  the  severest  season 
of  the  year.  On  readiing  Paris  he  became  the 
object  of  ridicule  to  the  philosophers,  but  was 
kindly  received  by  Hume,  whom  he  accompanied 
to  England;  but  yielding  to  his  unfounded  sus- 
picions of  his  friends  in  England  he  left  the 
country,  and  returned  to  Paris  in  1^7.  In  1768 
he  published  his  'Musical  Dictionary,'  and 
soon  after  appeared  his  melodrama  of  'Pygma- 
lion.* In  May  1778,  he  retired  to  Ermenon- 
ville. The  principal  traits  of  Rousseau's  char- 
acter were  an  enthusiastic  passion  for  _!ove  and 
freedom,  a  spirit  of  paradox,  an  inflexible 
obstinacy,  and  a  warm  zeal  for  the  good  of 
men,  combined  with  a  gloomy  hypochondrir 
His  influence  was  great  in  Europe,  particularly 
in  France,  where  it  contributed  toward  the 
Revolution.  There  are  standard  editions  of  his 
works  by  Augius  (1822)  and  Musset-Pathay 
(1823-6).  Consult  also  Rousseau's  own  'Con- 
fessions' ;  de  Rothschild,  'Letters  Inedites  de 
J.  J.  Rousseau'  (1892) ;  and  the  'Lives'  in 
French  by  Girardin  (1875)  and  Chuquet 
(1893),  and  in  English  by  Morley  (1873). 

Rousseau,  Lowell  Harrison,  American  sol- 
dier and  legislator:  b.  Stanford,  Ky.,  4  Aug. 
1818;  d.  New  Orleans  7  Jan.  1869.  He  was 
admitted  to  the  bar  in  1841,  engaged  in  practice 
at  Bloomfield,  Ind.,  and  was  a  member  of  the 
Indiana  legislature  1844-5.  He  served  in  the 
Mexican  War  and  in  1849  opened  a  law  office 
in  Kentucky,  and  became  famous  as  a  criminal 
lawyer.  In  i860  he  entered  the  Kenti*ky  sen- 
ate, but  resigned  to  join  the  Union  army.  He 
was  commissioned  brigadier-general  of  volun- 
teers in  1861,  promoted  major-general  in  1862, 
and  fought  at  Stone  River,  Chickamauga  and 
Chattanooga.  From  1863-5  he  was  in  command 
of  the   district   of   Tennessee  and   successfully 
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defended  Fort  Rosecrans  during  the  siege  of 
Nashville.  He  took  his  seat  in  Congress  in 
1865,  but  in  the  following  year  resigned  it  in 
consequence  of  being  reprimanded  by  that  body 
for  a  public  assault  upon  Representative  Grin- 
nell  of  Iowa.  He  was,  however,  soon  re-elected 
and  served  another  year.  In  1867  he  was  ap- 
pointed brigadier-general  in  the  regular  army 
and  assigned  officially  to  receive  Alaska  from 
Russia  and  assume  control  of  the  territory.  He 
■was  summoned  from  this  post  to  testify  in  the 
trial  for  impeachment  of  President  Johnson  and 
was  afterward  until  his  death  in  command  of 
the  Department  of  the  Gulf  with  headquarters 
at  New  Orleans. 

Rousseau,      Pierre      Btienne      Theodore, 

French  painter:  b.  Paris  15  April  1812:  d.  Bar- 
bizon,  near  Fontainebleau,  22  Dec.  1867.  He 
was  a  pupil  of  Remond  (1826)  and  of  Lethiere, 
but  quickly  parted  company  with  all  current 
theories  of  art,  and  showed  himself  an  original 
interpreter  of  nature,  while  he  fought  the  battle 
■of  the  new  landscape  —  "paysage  intime*  — 
through  the  13  years  during  which  his  pictures 
were  excluded  from  the  Salon  by  the  Academ- 
ical Jurj',  which  has  since  then  been  happily 
abolished.  He  traveled  through  the  Auvergne 
and  Normandy  and  painted  the  scenery  with 
the  main  object  of  breathing  human  feeling' 
into  the  colors  and  forms  of  external  nature. 
He  is  the  central  figure  of  the  Barbizon  school 
and  must  be  looked  upon  as  the  founder  of 
the  modern  school  of  French  landscape  paint- 
ing, as  opposed  to  the  Romanticism  of  Claude 
Lorraine,  Poussin  and  their  followers.  It  has 
been  well  said  of  him:  "He  occupied  the  high- 
■est  place  because  he  was  the  most  perfect 
master.  The  grand  aspect  of  landscape  and  its 
tenderness  are  equally  familiar  to  him.  He  ren- 
ders with  the  same  mastery  the  smile  of 
<reation  and  its  terrors;  the  broad  open  plain 
and  the  mysterious  forest;  the  limpid,  sun- 
■bright  sky  or  the  heaping  of  the  clouds  put  to 
flight  by  storms;  the  terrible  aspect  of  land- 
scape or  those  replete  with  grace.  He  has 
understood  all,  rendered  all,  with  equal  genius. 
The  greatest  contemporary  painters  have  each 
a  particular  stamp,  Corot  painting  the  grace; 
Millet,  the  hidden  voice;  Jules  Dupre,  the  ma- 
jestic strength.  Theodore  Rousseau  has  been 
by  turns  as  much  a  poet  as  Corot,  as  melan- 
<hoIy  as  Millet,  as  awful  as  Dupre;  he  is  the 
most  complete,  for  he  embraces  landscape  art 
absolutely.' 

In  1848  he  took  up  his  residence  on  the 
•edge  of  the  forest  of  Fontainebleau  and  derived 
most  of  his  inspiration  from  the  surrounding 
scenery.  _  How  he  drew  the  motif  of  his  work 
from  this  environment  is  seen  in  the  fine  pic- 
ture in  the  Metropolitan  Museum,  New  York, 
'Edge  of  the  Woods.*  Among  other  char- 
acteristic works  may  be  mentioned:  'View  of 
the  Valley  of  Paris  and  the  Banks  of  the 
<Seine>;  <The  Forest  Height  of  Compiegne* 
(1833);  <Avenue  of  Isle-Adam';  'Entrance  to 
the  Forest  of  Fontainebleau*  (1862) :  and 
'Marsh  in  the  Landes*  (1854);  the  last  two 
being  in  the  Louvre.  His  early  style  was 
sketchy  with  some  carelessness  of  touch, 
although  absolutely  sincere  and  impressional- 
istic.     Latterly  he  indulged  in  excessive  detail, 


and  never  seemed  to  know  when  his  pictures 
were  finished,  but  all  his  landscapes  were  tinged 
with  the  deepest  poetic  spirit.  Yet  he  never 
really  won  recognition  during  his  lifetime,  aud 
after  an  unsuccessfyil  auction  sale  of  his  works 
in  1861  thought  seriously  of  seeking  a  home  in 
some  foreign  capital.  It  is  said  that  the  sense 
of  this  depreciation  wore  away  his  health.  Vet 
in  the  last  year  of  his  life  he  took  the  medal 
of  honor  and  since  his  death  the  genuine  merit 
of  his  pictures  has  been  acknowledged  and  as 
early  as  1873  his  'Scene  near  Fontainebleau* 
was  sold  for  $2,360.  Consult:  Sensier,  <Sou- 
venfrs  de  Theodore  Rousseau'   (1872). 

Rove-beetles,  or  Cocktails,  names  applied 
to  a  tribe  of  Beetles,  the  Staphylinida,  char- 
acterized by  elytra  only  about  one  fourth  of  the 
length  of  the  abdomen.  A  common  species  is 
the  "Devil's  Coach-horse,**  (Goerius  olens),  a 
fanciful  name  given  to  it  from  its  diabolical 
aspect  when  it  curls  up  the  abdomen  and  opens 
its  jaws.  These  beetles  af'e  carnivorous  in 
habits,  and  are  apt  to  bite  if  incautiously 
handled.  The  habit  of  cocking  the  tail  has  been 
alleged  to  have  for  its  object  the  function  of 
pushing  the  hinder  wings  under  the  short 
elytra,  which  are  formed  by  the  front  wings 
and  which  protect  the  hinder  or  functional 
wings.  These  beetles  fly  about  chiefly  in  the 
dusk  and  at  night.  The  tarsi  generally  possess 
five  joints. 

Rovtima,  ro-voo'ma,  a  river  of  Africa, 
which  rises  east  of  and  near  Lake  Nyassa,  and 
flows  east  into  the  Indian  Ocean.  It  forms 
the  boundary  between  German  East  Africa  and 
Portuguese  East  Africa.  It  is  about  500  miles 
long.  For_  about  80  miles  from  the  mouth, 
there  are  high  lands  along  the  banks,  and  about 
160  miles  from  the  ocean  are  a  number  of 
beautiful  cascades  and  waterfalls.  The  river 
is  navigable  for  some  distance. 

Rowan,  ro'an,  Andrew  Summers,  Ameri- 
can army  officer:  b.  Gap  Mills,  Va.,  1859.  He 
was  graduated  from  West  Point  in  i88i  and 
after  the  opening  of  the  Spanish-American  war 
in  1898  was  sent  to  communicate  with  General 
Garcia.  He  made  a  landing  from  an  open  boat 
near  Turquino  Peak,  Cuba,  on  24  April  1898, 
and  with  much  difficulty  succeeded  in  reaching 
Garcia,  obtained  full  information  of  the  insur- 
gent army,  and  made  the  return  trip  successfully. 
He  was  promoted  ist  lieutenant,  U.  S.  A.,  for 
this  service,  and  in  1899-1902  was  on  duty  in  the 
yiscayas  Group,  Philippine  Islands.  He  has 
since  been  professor  of  military  science  and  tac- 
tics at  the  Kansas  State  Agricultural  College. 
He  has  written  'The  Island  of  Cuba'  (1898). 

Rowan,  Stephen  Clegg,  American  naval 
officer:  b.  near  Dublin,  Ireland,  25  Dec.  1808; 
d.  Washington,  D.  C,  31  March  1890.  He  came 
to  the  United  States  when  very  young  and  in 
1826  was  appointed  a  midshipman  in  the  navy, 
receiving  promotion  to  lieutenant  in  1837.  He 
saw  active  service  in  the  Mexican  War  and  in 
i8ss  he  was  appointed  commander.  At  the  out- 
break of  the  Civil  War  he  was  in  charge  of 
the  Pawnee,  and  on  25  May  he  engaged  in  the 
attack  on  the  Confederate  batteries  at  Acquia 
Creek,  the  first  naval  engagement  of  the  War. 
He  assisted  in  the  capture  of  Fort  Hatteras 
and  was  promoted  calptain  and  commodore  for 
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his  services.  He  was  engaged  at  Roanoke  Island 
and  Albemarle  Sound,  and  later  captured  Fort 
Mason,  thereby  restoring  National  authority  in 
North  Carolina..  He  was  in  command  of  the 
New  Ironsides  at  Forts  Wagner,  Gregg,  and 
Moultrie,  received  the  thanks  of  Congress,  and 
in  1866  was  promoted  rear-admiral.  He  became 
vice-admiral  in  1870,  and  from  1883  until  his 
retirement  in  1889  was  chairman  of  the  light- 
house board. 

Rowbotheun,  ro'bot-am,  John  Frederick, 
English  Anglican  clergyman,  poet,  and  historian : 
b.  Bradford,  Yorkshire,  18  April  1859.  He  was 
educated  at  Oxford,  traveled  extensively  on  the 
continent,  and  took  orders  in  the  Church  of 
England  in  1891.  He  was  vicar  of  Ratley  in 
i8|9.2,  rector  of  Huntley  in  189S,  British  chap- 
lain of  Budapest  and  Hungary  in  1896,  and 
vicar  of  Abbotsley  i897-i9oa  He  has  published : 
'The  History  of  Music>  (3  vols.,  1887);  <Po- 
etical  Works'  (1889-90);  <The  History  of  the 
Troubadours  and  the  Courts  of  Love*  (1895); 
'The  God  Horus,  a  Novel  of  Ancient  Egypt* 
(1898);  *The  Human  Epic'    (1902);  etc. 

Rowe,  ro,  George  Fawcett,  English-Amer- 
ican actor:  b.  Exeter  about  1829;  d.  New  York 
29  Aug.  1889.  He  made  his  first  appearance 
on  the  stage  in  Australia  in  1854;  toured  through 
India,  China,  and  Peru,  and  appeared  in  New 
York  in  i866  under  Mrs.  John  Wood's  man- 
agement at  the  Olympic.  His  most  famous  part 
was  Wilkins  Micawber  in  Halliday's  dramatiza- 
tion of  'David  Copperfield.'  He  also  played 
Silas  Wcgg  in  'Our  Mutual  Friend,'  and  many 
other  cpmic  and  farcical  parts,  some  in  pieces 
of  his  own  composition,  such  as  'Brass';  'The 
Geneva  Cross' ;  'Found  Drowned' ;  and  'The 
Sleigh  Bells.'  His  last  appearance  was  at  the 
Colosseum  Theatre,  London,  as  Rufus  Potts  in 
'Forward  to  the  Front,'  27  April  1889. 

Rowe,  Nicholas,  English  dramatic  poet:  D. 
Little  Barford,  Bedfordshire,  1674;  d.  6  Dec. 
17 18.  He  studied  at  Westminster,  entered  a 
student  at  the  Middle  Temple;  but  turned  his 
chief  attention  to  literature.  At  24  he  'pro- 
duced his  tragedy  of  the  'Ambitious  Step- 
mother' ;  'Tamerlane'  followed  in  1702.  His 
next  dramatic  performance  was  the  'Fair  Peni- 
tent.' remoideled  from  the  'Fatal  Dowry'  of 
Massinger.  In  1704  he  wrote  'The  Biter,'  a  com- 
edy, which  being  a  failure,  he  thereafter  kept 
to  his  own  line,  and  from  that  time  to  1715  pro- 
duced his  'Ulysses,'  'Royal  Convert,'  'Jane 
Shore,'  and  'Lady  Jane  Grey.'  On  the  ac- 
cession of  George  I.  in  171S  he  was  made  poet- 
laureate.  He  wrote  a  few  tender  and  pathetic 
ballads,  translated  Lucan's  'Pharsalia,'  and 
edited  the  plays  of  Shakespeare  (1709).  The 
memoir  prefixed  to  the  plays  contains  much  tra- 
ditional matter  judiciously  presented. 

Rowing,  Mechanics  of.  Rowing  !s  the 
method  of  propelling  a  boat  by  the  use  of  oars. 
It  consists  of  two  parts  —  the  stroke,  and  the 
feather,  which  are  executed  by  a  series  of  very 
complicated  motions  designed  to  apply  a  max- 
imum of  available  motive  energry  in  pushing  the 
jwat  through  the  water,  and  at  the  same  time 
insure  the  least  amount  of  deviation  from  a 
straight  course. 

In  preparing  to  row,  the  oarsman  sits  on 
the  thwart,  facing  the  stern  and  exactly  oppo- 
site the  handle  of  his  oar,  the  loom  of  which 


rests  in  the  rowlock  with  the  button  on  the 
inner  side  of  the  thowl  pin.  To  obtain  the 
maximum  effect  from  the  power  exerted,  he 
should  sit  aboiit  two  inches  from  the  after 
edge  of  the  thwart,  the  body  being  held  square 
and  upright,  the  back  straight  and  rig^d,  the 
feet  pressed  firmly  against  the  opposite  stretcher 
or  foot  board  with  the  heels  close  together  and 
the  toes  apart,  so  as  to  keep  the  knees  separate. 
The  handle  of  the  oar  should  be  held  firmly  by 
both  hands  which  should  be  about  three  inches. 
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Fig.  t. —  Poaition  beginning  of  stroke. 

apart,  with  the  outside  one  close  to  tlie  end  of 
the  handle,  the  fingers  being  above  and  the 
thumb  underneath.  The  grasp  should  be  a  flex- 
ible hold  with  the  fingers  and  not  a  clutch  with 
the  whole  hand.  The  forearms  should  be  kept 
below  the  level  of  the  handle,  with  the  elbows 
down,  close  to  the  sides  of  the  body.  The 
wrists  should  be  relaxed  and  dropped,  so  that 
the  oars  will  lie  fiat  upon  the  surface  of  the 
water. 

The  stroke  is  characterized  by  three  distinct 
phases  —  the  beginning,  the  pulling  through,  and 
finishing,   and   the   "recovery*   which   includes 


Fig.  2. —  Position  half-way  through  strohe. 

the  "ieather.o  In  taking  the  stroke,  the  body  is 
inclined  forward,  the  backbone  being  kept 
straight  and  rigid,  the  chest  thrown  forward  and 
held  up  as  high  as  possible,  while  the  stomach 
is  kept  well  out  and  down  between  the  legs. 
The  arms  should  reach  out  perfectly  straight 
from  the  shoulders  to  the  wrists,  and  the  action 
of  the  shoulder  joints  and  the  hips  should  be 
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perfectly  free  and  easy.  In  reaching  forward, 
the  oar  handle  is  grasped  firmly  by  the  fingers, 
and  the  hands  are  shot  out  quickly  straight  from 
the  body,  and  as  soon  as  the  oar  has  passed  over 
the  knees,  the  wrists  are  raised  so  as  to  bring 
the  blade  at  right  angles  to  the  surface  of  the 
water  and  preparatory  to  dipping  it,  at  the  be- 
ginning of  the  stroke  when  the  arms  reach  the 
extreme  limit  of  their  forward  movement  di- 


Fio.  3. —  Position  finishing  of  ttroke. 

rectly  over  the  stretcher.  At  this  instant,  the 
hands  are  raised  and  the  blade  is  dropped  firmly 
into  the  water  and  buried  until  it  is  covered 
up  to  the  shoulder.  The  stroke  is  pulled 
through  by  bracing  the  muscles  of  the  back, 
loins,  and  shoulders,  and  by  swinging  the  body 
backward,  with  the  feet  pressing  hard  against 
the  stretcher,  and  the  arms  held  perfectly  rigid. 
The  weight  of  the  body  is  thus  transferred  from 
the  seat  to  the  stretcher  and  the  handle  of  the 
oar,  and  when  the  body,  in  swinging  backward, 
has  reached  a  perpendicular  position,  the  oar 
handle  is  pulled  back  home  to  die  chest  until  the 


ward  at  the  wrists  tmtil  the  knuckles  touch 
the  breast,  so  as  to  produce  the  "feather,"  in 
which  the  flat  of  the  blade  is  made  parallel  with 
the  surface  of  the  water;  then  the  arms  are 
shot  forward  again  close  along  the  legs,  ac- 
companied by  the  forward  swing  of  the  body, 
in  the  "recovery."  A  quick  recovery  is  effected 
by  keeping  the  back  straight  and  rigid,  the 
knees  not  dropped  too  low,  and  by  bracing  the 
muscles  of  the  body,  and  especially  those  of 
the  stomach. 

The  operations  of  rowing  from  a  fixed,  or 
from  a  sliding  seat,  are  very  much  the  same. 
In  the  latter  case,  the  stroke  is  taken  by  ex- 
tending the  arms  to  their  full  length,  and 
swinging  the  body  forward,  simultaneously,  with 
the  assistance  of  the  foot  straps  on  the 
stretcher,  the  knees  being  kept  slightly  apart  and 
the  back  straight.  When  the  oar  is  dipped  at 
the  beginning  of  the  stroke,  the  knees  are 
straightened  out  gradually,  and  the  body  thrown 
backward,  simuhaneously,  so  that  at  the  finish 
of  the  stroke,  the  legs  are  straight  and  the 
body  and  shoulders  thrown  well  back.  The  re- 
covery is  effected  by  bringing  the  body  to  the 
upright  position  by  the  action  of  the  hips,  and 
then  the  motions  described  above  are  repeated 
in  taking  another  stroke. 


Fio.  4. —  The  "  Recovery."     (Position  of  the  hands  and 
wrists  in  the  act  of  feathering.) 

knuckles  almost  touch  the  bottom  of  the  breast 
bone,  by  the  action  of  the  shoulders  and  a  grad- 
ual bending  of  the  elbow  joints,  while  the  fore- 
arms are  kept  as  nearly  as  possible  in  a  hori- 
zontal position. 

At  the  finish  of  the  stroke,  the  whole  strength 
of  the  arms  and  shoulders  is  exerted,  but  care 
is  taken  not  to  use  the  biceps,  which  if  exerted, 
would  tend  to  raise  the  arms  and  consequently 
bury  the  blade.  At  this  ppint,  the  body  is  not 
allowed  to  "wait,*  but  is  continued  to  swing 
back  until  it  is  overtaken  by  the  hands.  When 
the  hands  reach  the  breast  bone,  they  are 
dropped  quickly  about  two  inches  so  as  to  lift 
the  blade  out  of  the  water,  then  turned  back- 


FiG.  $. —  A  common  but  very  bad  position.     (Beginning 
of  stroke.) 

The  motion  of  the  body  should  be  as  con- 
stant and  steady  as  that  of  a  pendulum,  while 
the  action  of  the  hands  and  the  wrists,  produc- 
ing the  dipping  and  the  feathering,  should  be 
entirely  free  from  jerks.  When  the  boat  con- 
tains a  number  of  oarsmen,  each  one  keeps  his 
eyes  on  the  back  of  the  oarsmar  opposite  to 
him,  and  times  his  swing  from  it,  or  in  other 
words  "keeps  eyes  in  the  boat.*  In  governing 
his  blade  it  is  generally  understood  that  the 
blade  should  be  kept  square  or  perpendicular  to 
the  surface  of  the  water,  but  in  properly  con- 
structed boats  the  thowl  is  slightly  inclined  aft, 
so  that  the  blade  is  given  a  slight  inclination 
forward,  and  presses  against  the  water  at  an 
angle  a  little  off  the  perpendicular.  This  ob- 
viates any  tendency  to  row  deep.  On  the  other 
hand,  if  the  thowl  is  inclined  too  much,  the 
blade  will  have  a  tendency  to  fly  out  of  the 
water. 

A  boat  is  "held"  or  has  its  headway  stopped, 
by  laying  the  blade  flat  and  then  sinking  its 
forward  edge  slightly  into  the  water.  The 
blade  is  thus  buried  at  an  acute  angle  and 
checks  the  way  of  the  boat  gradually  until  it 
has  been  sufficiently  reduced  to  allow  of  the 
blade  being  reversed  square,  to  "back  water.* 
If  the  boat  is  under  much  headway,  any  at- 
tempt to  back  water  before  it  has  been  held, 
would  be  attended  with  disastrous  results,  as  the 
resistance  would  prove  greater  than  die  strength 
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of  the  oaisi..<tn  and  make  him  catch  a  "crab'* 
and  throw  him  flat  on  his  back,  if  it  did  not 
cause  a  fracture  of  the  oar. 

In  sculling,  a  scull  or  oar  is  held  in  each 
hand,  instead  of  one  oar  handle  being  held  in 
both  hands,  as  in  rowing.  The  grip  on  the  scull 
is  governed  by  the  rules  applicable  to  the 
grip  on  the  oar  handle  in  rowing,  but  with  the 
■exception  that,  the  thumb  should  cap  the  butt 
of  the  scull  handle  with  the  top  joint  and  not 
clasp  around  it  The  action  of  the  body,  legs, 
^rms,  wrists  and  hands,  are  also  the  same  as 
in  rowing,  but,  in  sculling  some  advantage  may 
be  gained  by  allowing  the  body  to  swing  far- 
ther back  at  the  finish  of  each  stroke.  Both 
hands  should  work  together,  and  both  blades 
should  enter  and  leave  the  water  at  the  same 
time.  It  is  obvious  that  if  one  hand  lags  behind 
the  other  in  any  one  of  these  movements,  the  re- 
sulting uneven  strokes  would  deflect  ijie  boat 
from  a  straight  course.  w_  Morey,  Jr., 
Consulting  Engineer. 

Rowland,  ro'land,  Henry  Augustus,  Amer- 
ican scientist:  b.  tlonesdale.  Pa.,  27  Nov.  1848; 
d.  Baltimore,  Md.,  16  April  1901.  He  was 
graduated  from  the  Rensselaer  Polytechnic  In- 
stitute in  1870,  and  taught  for  a  year  in  Woos- 
ter  College,  Ohio,  but  in  1872  returned  to  the 
Institute,  where  he  was  instructor  in  physics,  be- 
coming assistant  professor  in  1874.  He  studied 
for  a  time  in  Germany,  and  in  1876  accepted  the 
chair  of  physics  at  Johns  Hopkins  University, 
which  he  occupied  until  his  death.  He  was  a 
tnember  of  the  Electrical  Commission  in  Paris 
in  1881,  and  was  elected  to  the  National  Acad- 
emy of  Science  in  that  year.  He  was  the  in- 
ventor of  a  greatly  improved  process  of  ruling 
large  diffraction  gratings  directly  on  concave 
mirrors,  constituting  what  is  known  as  the  di- 
viding engine  (q.v.),  with  which  he  succeeded 
in  making  photographs  far  superior  to  any  which 
had  then  been  made.  He  made  numerous  val- 
uable investigations  and  experiments,  particu- 
larly in  electricity,  among  them  an  extremely 
accurate  determination  of  the  ohm,  a  work  which 
he  afterward  extended  under  the  government. 
He  was  author  of  more  than  100  scientific  pa- 
pers and  monographs,  among  which  are:  *  Mag- 
netic Permeability*  (1873);  'Magnetic  Effect  of 
Electric  Connection'  (1876);  'Research  on  the 
Absolute  Unit  of  Electrical  Resistance'  (1878)  ; 
*On  the  Mechanical  Equivalent  of  Heat'  (1880)  ; 
'Photographs  of  the  Normal  Solar  Spectrum* 
(seven  plates,  1886)  ;  etc. 

Rowlandson,  ro'land-son,  Mary  White, 
American  captive  among  the  Indians.  She  was 
carried  away  by  the  Indians  on  the  occasion  of 
an  attack  on  Lancaster,  Mass.,  10  Feb.  1675,  dur- 
ing King  Philip's  war.  For  a  time  she  was  kept 
in  an  Indian  village  near  the  site  of  Petersham, 
Worcester  County,  and  later  was  taken  by  her 
captors  across  the  Connecticut,  and  after  about 
three  months  was  redeemed.  Her  'True  His- 
tory' of  her  captivity  and  restoration  was 
printed  at  Cambridge,  New  England,  and  in 
London,  in  1682.  A  fifth  edition  was  prepared 
by  Joseph  Willard  (1828).  The  work,  though 
not  always  clear  as  to  detail,  is  interesting,  and 
throws  a  graphic  sidelight  on  Indian  existence 
with  its  cruelty  and  squalor. 

Rowlandson,  Thomas,  English  artist:  b. 
London  July  1756;  d.  there  22  April  1827.    He 


was  sent  at  15  to  Paris,  and  there  studied  art 
and  gained  a  taste  for  pleasures  of  the  town. 
The  £7,000  left  him  by  a  French  aunt  he  gam- 
bled away,  yet  he  hated  debt,  and  maintained 
his  uprightness  of  character.  He  traveled  over 
England  and  Wales,  and  enjoyed  life  to  the  full 
in  his  tavern  and  the  company  of  friends  like 
Morland,  Gilray,  and  Bunbury.  Rowlandson 
possessed  rare  dexterity  of  touch  and  fertility  of 
imagination;  and,  though  not  seldom  vulgar,  he 
was  never  feeble.  He  was  a  relentless  hater  of 
Napoleon,  belittling  his  greatness  by  countless 
travesties.  Some  of  his  best  known  works  are 
his  'Imitations  of  Mddern  Drawings'  (1784-8), 
and  his  illustrations  to  'Syntax's  Three  Tours,' 
the  'Dance  of  Death,'  Sterne's  'Sentimental 
Journey,'  'Peter  Pindar,'  the  'Bath  Guide,' 
'Munchausen,'  etc. 

Rowson,  ro'son,  Susanna  Haswell,  Ameri- 
can actress  and  author:  b.  Portsmouth,  Eng- 
land, 1762;  d.  Boston  2  March  1824.  Her  first 
work,  the  novel,  'Victoria,'  appeared  in  Eng- 
land in  1786,  and  in  1792  she  made  her  stage 
debut  at  Edinburgh.  In  1793-6  she  acted  ill 
the  United  States,  closing  at  Boston  with  a 
comedy  by  herself,  'Americans  in  England.' 
From  1797  until  her  retirement  in  1822  she  con- 
ducted with  much  success  a  seminary  for  young 
ladies,  first  at  Boston,  and  from  1800  at  Med- 
ford.  Her  most  popular  work  was  'Charlotte 
Temple,  or  a  Tale  of  Truth'  (1790),  which  had 
in  its  time  wide  sale,  but  is  called  by  Wendell 
a  "comically  extravagant  example*  of  a  literary 
manner  then  much  in  favor.  Further  she  wrote, 
among  several  volumes:  'The  Inquisitor' 
(1788);  'The  Volunteers'  (1793);  'Miscel- 
laneous Poems'  (1804).  There  is  a  memoir  by 
Nason  (1870). 

Rowton,  row'ton,  Montagu  William 
Lowry-Corry,  isr  Baron  op,  English  lawyer 
and  philanthropist:  b.  8  Oct.  1838;  d.  London 
9  Nov.  1903.  He  was  educated  at  Trinity  Col- 
lege, Cambridge,  /  became  a  barrister  in  1863, 
and  entered  upon  a  successful  career  as  a  law- 
yer. He  was  secretary  to  the  Earl  of  Beacons- 
field  hi  1866-8  and  in  1874-80,  and  was  secre- 
tary of  the  special  embassy  sent  to  the  Berlin 
congress  in  1878.  He  was  created  a  baron  in 
1880.  He  established  the  Rowton  lodging  houses 
in  London  some  three  years  before  the  Mills 
Hotels  were  instituted  in  New  York.  They  were 
built  with  the  idea  of  furnishing  decent  and 
comfortable  lodgings  for  workingmen  and  fur- 
nishing them  also  with  well-cooked  and  sub- 
stantial food  at  very  moderate  rates,  yet  at  the 
same  time  with  the  intention  of  keeping  the  en- 
terprise on  a  paying  basis.  He  was  chairman 
of  the  Rowton  Houses  and  of  the  Guinness 
Trust  until  his  death. 

Rowton  Headi,  England,  a  place  near 
Chester,  which  was  the  scene  of  a  battle  24 
Sept.  1645,  in  which  the  Parliamentary  forces 
defeated  the  Royalists.  After  the  crushing  dis- 
aster of  Naseby,  King  Charles  I.  fled  to  Wales, 
and  next  formed  the  desperate  project  of  march- 
ing north  to  Montrose.  Chester  was  then  being 
besieged  by  Sir  William  Brereton,  but  the  king 
succeeded  in  finding  an  entrance,  and  charged 
Sir  \Iarmaduke  Langdale  to  raise  the  siege.  The 
Parliamentarians  had  just  been  reinforced  by 
Poyntz's  Yorkshire  horse  when  Sir  Marmaduke 
attacked  them.     He  was  utterly  defeated,  with 
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a  loss  of  300  killed  and  1,000  prisoners,  and  the 
disaster,  added  to  Philiphaugh,  stripped  the  un- 
happy king  of  his  last  hope. 

Roxbury,  roksT3ur-i,  Mass.,  now  a  part  of 
the  city  of  Boston,  annexed  in  1867.  It  has  a 
diversified  surface,  a  remarkable  alternation  of 
hills  and  hollows,  which  furnish  opportunities 
for  picturesque  building  sites,  and  which  has 
made  a  great  portion  of  Roxbury  a  residential 
section.  There  are  a  number  of  manufactories, 
among  which  are  cotton  and  woolen  mills,  ma- 
chine shops,  cordage  factories,  carpet  factories, 
and  organ  works.  A  free  Latin  school  was 
established  in  Roxbury  in  1645.  The  place  was 
for  many  years  the  scene  of  the  labors  of  John 
Eliot  (q.v.),  the  "Apostle  of  the  Indians."  and 
his  remains  are  in  the  "ministers'  tomb*  in  the 
old  burial  ground.  It  is  also  the  birthplace  of 
Joseph  Warren  (q.v.)  of  Revolutionary  fame.  The 
township  of  West  Roxbury,  which  contained  the 
villages  of  West  Roxbury_  and  Jamaica  Plain, 
was  set  off  from  Roxbury  in  1852.  When  Rox- 
bury was  annexed  to  Boston  it  had  a  population 
of  about  40,000. 

Royal  Academy  of  Arts,  The.  See  Acad- 
emy OF  Arts,  The  Royal. 

Royal  Academy  of  Music,  London,  Eng- 
land, an  institution  established  in  1823,  mainly 
through  the  exertions  of  Lord  Burghersh  (af- 
terward Earl  of  Westmoreland),  and  incorpo- 
rated by  royal  charter  in  1830.  The  purpose  for 
which  it  was  founded  was  to  afford  a  first-class 
musical  education  in  the  various  branches  of 
music,  and  to  properly  equip  those  who  make 
music  a  profession.  It  receives  a  grant  from  the 
government,  and  from  this  and  other  sources  is 
able  to  award  to  successful  competitors  a  large 
number  of  scholarships  and  prizes.  Instruction 
is  given  in  musical  composition,  singing,  and  in- 
strumental playing.  Concerts  are  given  at  inter- 
vals by  the  pupils.  Connected  with  the  R.A.M. 
are  associates,  fellows,  and  licentiates,  besides 
honorary  members.  Among  its  principals  have 
been  Sir  George  Macfarren  and  Sir  A.  C.  Mac- 
kenzie. 

Royal  and  Protestant  Order  of  Saint  John. 

See  Orders,  Royal. 

Royal  Arcanum,  The,  the  name  of  one  of 
the  largest  and  strongest  of  the  fraternal  and 
beneficial  societies  in  the  United  States.  It  was 
first  organized  23  June  1877  at  Boston,  Mass.,  by 
Dr.  Darius  Wilson  and  John  Andrew  Cum- 
mings.  The  original  council  in  Boston  had  but 
nine  members.  Other  councils  were  soon  estab- 
lished in  the  same  city,  and  the  order  spread 
rapidly  throughout  the  New  England  States.  It 
has  since  grown  at  a  rapid  rate,  and  there  are 
councils  in  every  State  and  in  almost  every  city 
and  town  in  the  Union.  The  business  of  the 
order  is  conducted  in  Boston,  where  the  society 
owns  a  substantial  building,  in  which  the  su- 
preme council  meets.  The  society  is  governed 
through  councils  which  are  dominated  by  the 
supreme  council  or  governing  body.  The  mem- 
bership qualifications  are  good  health  and  char- 
acter ;  and  the  age  limit  is  embraced  in  the  ages 
between  21  and  55.  Benefit  certificates  are  issued 
for  $1,500  and  $3,000,  payable  at  the  death  of  a 
member.  Should  a  member  desire  to  increase 
his  insurance  over  the  limit  fixed  by  the  society 
he  can  do  so  by  making  application  for  the  in- 


crease in  the  Loyal  Additional  Benefit  Associa- 
tion, formed  in  1889,  practically  within  the  Royal 
Arcanum,  and  incorporated  in  1890  under  the 
State  laws  of  New  Jersey. 

The  ofiicers  of  the  supreme  council  or  gov- 
erning body  of  the  society  consist  of  supreme 
regent,  supreme  vice-regent,  supreme  orator,  sit- 
ting past  supreme  regent,  supreme  secretary, 
supreme  treasurer,  supreme  auditor,  supreme 
chaplain,  supreme  warden,  supreme  sentry,  and 
legal  adviser.  The  grand  councils  and  subordi- 
nate councils  have  a  similar  roster  of  officers. 

The  remarkable  growth  of  membership  in 
the  Royal  Arcanum  is  evidenced  by  the  foUow- 
the  official  figures : 

Grand    Subordinate 
Membership  Councils  Councils 

1898 I93>573  2a  1,762 

2902 249,644  27  2.004 

1903 258,746  28  2,043 

For_  the  same  period  the  total  number  of 
deaths  in  the  order  and  the  total  amount  of  ben- 
efits paid  were  as  follows: 

Number  of  Amounts 

Deaths  Paid 

1898 16,479  $4r.886.i99 

1902 25,714  73,817,678 

1903 27,480  76,190,352 

Emergency  fund  31  Oct.  1902 $1,813,141 

Emergency  fund  28  Feb.  1903 $1,885,786 

The  emblem  of  the  association  is  a  royal 
crown  within  a  circle,  on  the  circumference  of 
which  are  10  small  Maltese  crosses  with  the 
motto,  "Virtue,  Mercy,  and  Charity." 

Rojral  Arch  Masons.  See  Masonic  Frater- 
nity. 

Royal  College  of  Music,  London,  Eng- 
land, an  institution  established  in  1883  in  South 
Kensington  under  the  presidency  of  the  Prince 
of  Wales,  afterward  Edward  VII.  It  was  en- 
dowed at  its  commencement  by  gifts  to  the 
atnount  of  $630,000.  Pupils  of  either  sex  are  ad- 
mitted either  as  fee-paying  students  or  as  schol- 
ars or  exhibitioners.  There  are  52  open  free 
scholarships  and  i.i  close  free  scholarships,  be- 
sides the  council  exhibitions,  the  Savage  Club 
exhibition,  the  ,  exhibitions  of  the  associated 
board  of  the  Royal  Academy  of  Music  (q.v.) 
and  the  Royal  College  of  Music,  etc.  Prizes 
and  medals  are  also  awarded  to  the  students  in 
accordance  with  the  results  of  examinations. 
The  associateship  may  be  obtained  by  outsiders 
as  well  as  pupils  on  passing  a  qualifying  ex- 
atnination,  and  entitles  the  holders  to  use  the 
initials  A.R.C.M._  The  professorial  staff  in- 
cludes several  eminent  names. 

Royal  Crown  of  Hawaii,  Order  of.  See 
Orders,  Royal. 

Royal  Family,  The,  in  its  widest  sense,  as 
referring  to  Great  Britain,  embraces  all  the  Brit- 
ish descendants  of  the  royal  house ;  in  its  nar- 
rower sense  it  includes  only  the  queen-consort 
and  queen-dowager,  with  all  the  lineal  descend- 
ants of  the  sovereign.  The  husband  of  a  queen- 
regtiant  is  not  as  such  a  member  of  the  royal 
family.  The  members  of  the  royal  family  have 
precedence  before  all  peers  and  officers  of  state; 
but  an  heir-presumptive  has  no  rank  or  prece- 
dence as  such,  as  his  position  may  be  altered  by 
the  birth  of  an  heir-apparent 

Royal  Fern.    See  Osmunda. 

Royal  George,  English  man-of-war.  sunk 
in  Portsmouth  harbor,  England,  29  Aug.  1782. 
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While  undergoing  repairs  at  the  keel  the  vessel 
suddenly  careened  and  filled  with  water,  going 
down  with  all  on  board.  The  ship,  the  princi- 
pal vessel  of  Lord  Howe's  fleet,  was  commanded 
by  Admiral  Kempenfeldt,  and  carried  about  1,100 
persons,  including  nearly  300  women  and  chil- 
dren. The  disaster  was  commemorated  in  an 
elegy  by  Ojwper,  'The  Loss  of  the  Royal 
George.'  The  first  attempt  to  raise  the  vessel 
was  made  in  1817;  but  it  was  not  until  1839 
that  portions  of  the  ship  and  its  cargo  were 
brougnt  to  the  surface,  when  the  sunken  mass 
was  exploded  by  means  of  great  quantities  of 
gunpowder. 

Royal    Geographical   Society.     See    Geo- 

GR.\PUICAL   SoaETY,   RoYAL. 

Royal  Institution  of  Great  Britain,  an  in- 
stitution founded  in  1799  by  Count  Rumford,  Sir 
Joseph  Banks,  and  other  men  of  science,  and 
incorporated  in  1800.  It  was  reconstituted  on 
a  wider  basis  in  1810,  and  has  for  objects  the 
promotion  of  scientific  and  literary  research,  the 
teaching  of  the  principles  of  experimental  sci- 
ence, the  exhibition  of  the  applications  of  these 
principles  to  the  arts,  and  the  affording  of  op- 
portunities for  study.  Many  distinguished 
chemists  and  physicists  have  conducted  their  re- 
searches in  the  laboratories.  The  library  con- 
tains some  60,000  volumes. 

Royal  Lion,  Order  oL     See  Orders,  Roy.\u 

Royal  Louis  Order,  The.  See  Geoers, 
Royal. 

Royal  Observatory,  Greenwich,  the  famous 
English  observatory  founded  by  Charles  II. 
in  1675.  The  first  observation  was  made  19 
Sept.  J675.  The  director  of  the  observatory  is 
styled  the  astronomer  royal,  and  is  under  the 
official  control  of  the  admiralty,  but  receives 
his  appointment  directly  from  the  prime  minis- 
ter, and  holds  office  by  warrant  under  the  royal 
sign  manual.  The  largest  instrument  is  a  28- 
inch  refractor,  with  a  spectroscope  attached 
which  has  been  recently  mounted.  Photographs 
of  the  sun  are  taken  on  every  available  day,  and 
after' being  measured  are  carefully  stored  for 
reference.  Magnetic  and  meteorological  obser- 
vations, made  continuously,  form  an  important 
branch  of  the  works.  The  chronometers  used 
in  the  English  navy  are  purchased,  and  generally 
examined  at  the  observatory.  Hourly  and  daily 
time-signals  are  sent  out  from  the  observatory 
through  the  post-office  telegraphs  giving  Green- 
wich time  to  all  parts  of  the  country. 

Royal  Order  of  Victoria.  See  Orders, 
Royal. 

Royal  Orders.  See  Orders  (Royal)  and 
Decorations  of  Honor. 

Royal  Society  of  Edinburgh,  a  society 
which  was  incorporated  in  1783,  having  been  de- 
veloped from  the  Philosophical  Society  of  Edin- 
burgh, commenced  in  1739.  Among  its  early 
members  were  Hume,  Reid,  Edmund  Burke,  Hut- 
ton,  Dugald  Stewart,  and  James  Watt;  and 
among  its  presidents  have  been  Sir  Walter 
Scott,  Sir  David  Brewster,  the  Duke  of  Argyll, 
Lord  Moncrieff,  and  Sir  William  Thomson. 

Royal  Society,  London,  an  organization 
which  owes  its  origin  to  a  club  of  learned  men 
who  were  in  the  habit  of  holding  weekly  meet- 


ings in  London  as  early  as  1645,  but  the  year 
1660  is  generally  given  as  the  year  of  its  founda- 
tion. Charles  II.  took  much  interest  in  the 
proceedings  of  the>  society,  and  in  1682  granted  a 
charier  to  the  'President,  Council,  and  Fellows 
of  the  Royal  Society  of  London  for  Improving 
Natural  Knowledge."  Lord  Brouncker  was  first 
president  of  this  incorporated  Royal  Society. 
Meetings  are  held  weekly  from  November  to 
June  for  the  purpose  of  reading  and  discussing 
scientific  papers ;  and  the  more  important  of 
these  are  published  in  the  annual  <  Philosophical 
Transactions,'  first  issued  in  1665,  and  now 
fonning  a  most  valuable  series.  Accounts  of  the 
ordinary  meetings,  with  abstracts  of  papers,  etc., 
appear  also  in  the  periodical  'Proceedings,*  be- 
gun in  1800.  Scientific  research  has  at  all  times 
been  both  initiated  and  encouraged  by  the  Royal 
Society,  and  many  of  the  most  important  scien- 
tific achievements  and  discoveries  have  been  due 
to  its  enlightened  methods.  It  deservedly  enjoys 
an  influential  and  semi-official  position  as  the 
scientific  adviser  of  the  British  government,  and 
not  only  administers  the  $20,000  annually  voted 
by  parliament  for  scientific  purposes,  but  has 
given  suggestions  and  advice  which  have  borne 
valuable  fruit,  from  the  voyage  of  Captain  Cook 
in  the  Endeavour  in  1768  down  to  the  Challenger 
expedition,  more  than  a  century  later.  The  so- 
ciety has  an  independent  income. 

Royal  University  of  Ireland,  an  examining 
institution  with  its  seat  at  Earlsfort  Terrace, 
Dublia  It  was  founded  in  1880  in  pursuance  of 
the  provisions  of  the  University  Education  (Ire- 
land) Act,  J879,  to  take  the  place  of  the  Queen's 
University,  a  similar  institution  established  in 
connection  with  the  Queen's  Colleges  (q.v.). 
The  Royal  University  corporation  consists  of 
a  chancellor,  a  senate,  and  graduates,  the  gov- 
ernment being  vested  in  the  chancellor  and 
senators,  the  latter  not  to  exceed  36  in  number. 
It  has  power  to  confer  all  such  degrees  and 
distinctions  as  are  conferred  by  any  university 
in  the  United  Kingdom  except  in  theology ;  these 
may  be  bestowed  on  all  male  and  female  students 
who  have  matriculated  in  the  university  and 
passed  the  prescribed  examinations,  no  residence 
in  any  college  or  attendance  at  any  course  of  in- 
struction in  the  university  being  obligatory  on 
any  candidate  for  a  degree  other  than  a  degree 
in  medicine  or  surgery,  the  university  in  this  re- 
spect resembling  that  of  London.  An  act  of  i88t 
provided  for  the  payment  of  $100,000  a  year  out 
of  the  surplus  funds  of  the  Irish  Church  for 
the  purposes  of  the  university.  The  university 
has  a  considerable  staff  of  examiners,  but  no 
professors.  A  certain  number  of  exhibitions  and 
scholarships  are  conferred  on  those  who  pass  ex- 
aminations with  high  distinction. 

Royall,  roi'al,  Isaac,  American  soldier:  h. 
Massachusetts  about  1720;  d.  England  October 
1781.  He  was  a  wealthy  citizen  of  Medford,  was 
its  representative  for  many  years  in  the  general 
court,  and  for  21  years  was  a  member  of  the 
executive  council.  He  served  in  the  French 
war,  and  in  1761  was  appointed  brigadier-gen- 
eral, the  first  resident  of  New  England  to  attain 
that  rank.  At  the  outbreak  of  the  American 
Revolution  he  remained  loyal  to  the  crown,  and 
in  177s  left  the  country.  His  estates  weie  con- 
fiscated and  he  was  proscribed  in  1778,  but 
seems  to  have  borne  no  enmity  to  his  native  land. 
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as  he  bequeathed  2,000  acres  of  land  in  Worces- 
ter County  to  found  a  law  professorship  at  Har- 
vard, and  made  various  other  patriotic  bequests. 
The  town  of  Royalston,  of  which  he  was  one 
of  the  original  proprietors,  was  named  in  his 
Jionor,  and  the  chair  of  law  was  established  in 
his  name  at  Harvard  in  1815. 

Royce,  rois,  Josiah,  American  philosopher 
and  educator:  b.  Grass  Valley,  Nevada  County, 
Cal.,  20  Nov.  1855.  Graduated  (1875)  from 
the  University  of  California,  he  studied  also  at 
Leipsic  and  Gottingen  (1876)  and  the  Johns 
Hopkins  University  (1877-8),  and  in  1878-82 
was  instructor  in  English  in  the  University  of 
California.  From  1882  to  1885  he  was  instructor 
in  philosophy  at  Harvard,  in  1885  was  appointed 
assistant  professor,  and  in  1892  was  elected  to 
the  professorship  of  the  history  of  philosophy, 
which  he  still  retains.  His  views  are  very  sim- 
ilar to  those  of  T.  H.  Green  (q.v.),  the  great 
English  rfepresentative  of  the  Neo-Kantian  or 
Neo-Hegelian  movement,  and  his  position  may 
be  studied  in  the  historico-critical  work,  *The 
Spirit  of  Modern  Philosophy'  (.1892).  His  clear, 
distinguished  style  as  writer  and  lecturer  has 
served  to  enhance  his  reputation  in  the  United 
States,  among  whose  leaders  in  philosophic  in- 
quiry he  is  highly  ranked.  Besides  'California 
from  the  Conquest  to  the  Vigilance  Committee 
of  1856'  (1886),  and  'The  Feud  of  Oakfield 
Creek'  (1887),  a  work  of  fiction,  he  has  writ- 
ten: <A  Primer  of  Logical  Analysis'  (1881); 
*The  Religious  Aspect  of  Philosophy'  (1885); 
'The  Conception  of  God'  (1897);  'Studies  of 
Good  and  Evil'  (1898);  'The  Conception  of 
Immortality'  (1900;  Ingersoll  lecture  on  im- 
mortality, 1899) ;  'The  World  and  the  Indi- 
vidual' (1900-1;  Gifford  lectures,  1899-1900) ; 
'Outlines  of  Psychology'  (1903). 

Roycrofters,  roi'krof-terz,  The,  the  name 
applied  to  a  colony  of  artisans  and  artists  living 
at  East  Aurora,  Erie  County,  N.  Y.  The  foun- 
der of  the  Roycroft  colony  was  Elbert  Hub- 
bard (q.v.),  who  in  1893  established  here  a 
printing  establishment  and  a  monthly  periodical 
called  'The  Philistine.'  Hubbard,  imbued  with 
a  socialistic  doctrine  similar  to  that  of  William 
Morris  (q.v.)  of  England,  gradually  gathered 
about  him  numerous  kindred  spirits,  and  since 
1900  the  Roycrofters  have  been  producitig  hand- 
made books,  furniture,  and  wrought-iro'n  work, 
and  have  established  schools  of  music,  painting, 
and  sculpture.  There  are  numerous  workshops, 
a  library,  church  and  other  buildings  at  East 
Aurora,  occupied  by  the  Roycrofters,  who  have 
increased  in  number  until  the  colony  numbers 
several  hundred. 

Royer-Collard,  rwa-ya-ko-lar,  Pierre-Paul, 
French  statesman  and  philosopher:  b.  Sonipuis, 
Mame,  21  June  1763;  d.  Chateauvieux  4  Sept 
1845.  He  was  educated  at  the  colleges  of  Chau- 
mont  and  Saint  Omer,  and  later  became  an  ad- 
vocate in  Paris.  He  was  an  active  participant  in 
the  pre-Revolutionary  movement,  and  was  elected 
one  of  the  representatives  of  the  commune  of 
Paris.  During  the  ascendency  of  the  Jacobins  he 
retired  to  his  native  province,  where  he  suc- 
ceeded in  avoiding  their  suspicions.  In  1797  the 
department  of  Mame  sent  him  to  Paris  as  a 
mennber  of  the  Council  of  the  Five  Hundred, 
and  there  he  endeavored  to  serve  the  republic. 
But  his  sympathies  were  not  with  the  Napoleonic 


regime.  His  correspondence  with  Louis  XVIII. 
began  at  this  period,  which  was  also  marked  by 
his  temporary  retirement  from  political  life.  In 
1809  he  was  appointed  to  the  chair  of  philosophy 
in  the  University  of  France,  and  later  became 
known  as  the  head  of  the  "doctrinaire*  school. 
At  the  Bourbon  restoration  in  1814  he  was  made 
councillor  of  state,  and  chief  of  public  instruc- 
tion. In  1827  he  was  admitted  to  the  French 
Academy,  and  in  1828  became  president  of  the 
chamber  of  deputies.  In  1842  he  retired  from 
public  life.  He  left  few  published  works,  but 
these  reveal  him_  as  at  all  times  on  the  side  of 
freedom  and  enlightenment.  In  the  support  of 
the  house  of  Bourbon  he  sought  the  overthrow 
of  an  empire  which  seemed  to  him  to  have 
usurped  greater  privileges  than  those  of  the 
monarchy  it  supplanted.  His  biography  has  been 
written  by  Barante  (1878),  Spuller  (1895),  and 
Vingtain  (1858).  For  an  outline  of  his  phi- 
losophy, consult  Jouffroy's  translation  of  Reid. 

Roze,  roz,  Bifarie,  French  opera  singer:  b. 
Paris  2  March  1859.  She  was  a  favorite  opera 
singer  of  Paris  for  many  years.  Her  first  ap- 
pearance in  London  was  in  1872.  There  she  was 
received  with  favor  also,  and  sang  in  Italian 
opera  during  the  next  four  years.  She  was  mar- 
ried to  Mr.  Mapleson,  her  manager,  in  1897,  and 
sang  for  two  years  in  America,  when  she  re- 
turned to  the  London  operatic  stage. 

Ruatan,  roo-a-tan',  or  Roatan,  ro-a-tan', 
an  '  island  of  Central  America,  in  the  Bay  of 
Honduras,  is  30  mites  long  by  10  miles  wide.  Its 
coast  has  dangerous  reefs,  except  at  the  south, 
where  there  are  a  few  good  roadsteads,  and  at 
the  east,  where  there  is  one,  called  Port  Royal, 
which  is  ample  and  deep,  though  difficult  of  ac- 
cess. The  soil  is  fertile  and  the  cocoa-palm, 
figs,  and  vines  grow  spontaneously,  while  all 
vegetable  growth  is  abundant.  Ruatan  has  three 
dependencies,  Bonaca,  Utila,  and  Barbareta, 
comprising  the  colony  of  the  Bay  Islands.  These 
islands  were  ceded  to  Honduras  in  1856  by  Great 
Britain.    Pop.  from  2,000  to  4,000. 

Rubaiyat,  rooliai-yat,  a  Persian  word,  the 
plural  of  rubat,  signifying  quatrain  or  epigram. 
Various  forms  of  the  rubai  were  borrowed  from 
the  Arabic,  and  one  specific  form  was  invented 
by  Abul  Khair  of  Mahna.  It  is  this  style  of 
rubai,  affording  the  most  concise  expression  to 
views  of  religion  and  philosophy,  that  was  de- 
veloped by  Omar  Khayyam  (q.v.),  a  selection 
of  whose  quatrains,  translated  into  Elnglish  by 
Exlward  Fitzgerald  (q.v.),  became  so  widely 
known  as  popularly  to  be  called  'The  Rubaiyat.' 

Rubber.     See   India   Rubber. 

Rubber    Manufactures,    American.     The 

rubber  industry  in  the  United  States  began  with 
the  discovery  of  the  process  of  vulcanization  in 
1840.  It  had  been  used  by  the  South  American 
natives  before  the  discovery  of  America.  It  was 
not  until  1770,  however,  that  rubber  was  utilized 
in  any  civilized  country;  then  a  few  pieces  of  it 
were  sent  to  England  to  be  used  by  artists  for 
erasing  pencil-marks.  The  first  rubber  imported 
into  this  country,  in  1800,  came  in  the  form  of 
bottles,  and  was  looked  upon  simply  as  an  inter- 
esting curiosity.  During  the  next  20  years  sea- 
captains  coming  from  South  American  countries 
were  constantly  brining  with  them  specimens 
of  "gum  elastic,'  as  it  was  then  more  generally 
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taHed,  simply  as  the  strange  product  of  a  distant 
land.  In  1813  a  patent  was  granted  Jacob  Hum- 
mel, of  Philadelphia,  for  a  gum-elastic  varnish,  of 
which  there  seems  to  be  no  further  mention. 
Some  10  years  later,  in  1823,  a  Boston  sea-cap- 
tain, coming  from  South  American  ports,  brought 
with  him  a  pair  of  rubber  shoes  which  excited  the 
greatest  interest.  In  1825  500  pairs  of  rubber 
shoes,  made  by  the  natives  along  the  Amazon, 
were  brought  into  Boston;  they  were  thick, 
clumsy,  and  unshapely,  but  they  sold  readily,  at 
$3  to  $5  per  pair;  for,  with  all  their  heavmess 
and  awkwardness,  it  was  found  that  they  were  a 
secure  protection  against  dampness.  During  the 
next  15  years  probably  over  1,000,000  pairs  of 
these  shoes  were  brought  into  this  country  and 
sold  at  these  very  considerable  figures. 

In  1831  it  was  discovered  that  by  dissolving 
the  crude  rubber  in  spirits  of  turpentine  and 
adding  a  quantity  of  lampblack  there  could  be 
obtained  a  varnish  which,  when  spread  over 
leather  or  cloth,  gave  a  hard,  smooth,  impervious 
surface.  The  Roxbury  India-Rubber  Company 
was  organized  and  received  its  charter  in  1833. 
Its  business  was  prosperous,  but  was  actually 
doomed  to  speedy  failure  as  the  preparation  used 
was  not  durable,  melting  and  sticking  in  summer 
and  cracking  in  winter.  Charles  Goodyear,  a 
bankrupt  hardware  merchant  of  Philadelphia,  be- 
came interested  in  the  method,  and  learning  of  its 
imperfection  set  himself  to  remedy  the  fault.  By 
1836  the  Roxbury  Company  had  ignominiously 
failed.  After  six  years  of  experiment,  in  18;^ 
Goodyear  found  a  solution  of  the  difficulty.  The 
story  goes  that  as  he  was  sitting  by  the  kitchen 
stove  descanting  on  the  possibilities  of  rubber,  he 
struck  a  handful  of  rubber  and  sulphur  against 
the  hot  stove,  thus  accidentally  discovering  the 
secret  of  vulcanization. 

In  1840  he  secured  the  assistance  of  two  New 
York  capitalists  and  built  a  factory  in  Spring- 
field, Mass.  Here,  four  years  later,  he  took  out 
a  patent  for  preparing  rubber  by  the  process  of 
vulcanization,  and  began  to  sell  licenses  for  the 
manufacture  of  various  articles  under  this  patent 
The  license  to  manufacture  rubber  boots  and 
shoes  was  sold  to  Leverett  Candee,  of  New 
Haven,  the  founder  of  L.  Candee  &  Co.,  a  com- 
pany which  has  continued  to  the  present  time  an 
important  factor  in  the  American  rubber  foot- 
wear industry.  The  license  to  manufacture  rub- 
ber gloves  he  granted  to  the  Goodyear's  India- 
Rubber  Glove  Manufacturing  Company,  of 
Naugatuck.  Conn.  The  license  to  manufacture 
door-springs,  which  seemed  a  very  trivial  branch 
of  the  industry,  but  which  later  grew  to  consid- 
erable proportions,  was  granted  to  Daniel 
Hodgman,  of  New  York;  and  various  other 
licenses  were  given  out  to  different  companies. 
All  branches  of  the  rubber  business  as  we  find 
it  in  this  country  to-day  took  their  permanent 
rise  from  the  date  of  Goodyear's  patent.  Me- 
chanical goods,  and  especiall]^  belting,  began  at 
this  time  to  receive  considerable  attention. 
Some  rubber  garments  were  also  made.  An 
immediate  demand  for  the  poncho  —  a  blanket 
for  horsemen,  with  a  hole  in  the  centre  for  the 
rider's  head  —  came  from  the  far  Southwest  and 
from  Mexico;  and  various  druggists'  sundries 
also  began  to  find  their  way  into  the  market. 
With  the  discovery  of  hard  rubber  the  field  of 
rubber's  usefulness  was  still  further  largely  ex- 
tended.   But  the  importations  of  crude  rubber 


at  Salem,  Mass.,  to  which  port  the  greater  part 
of  the  rubber  then  imported  was  brought, 
amounted  in  1851  only  to  ^34,000  pounds,  in 
1852  to  1,961,000  pounds,  and  m  1854  to  2,055,000 
pounds. 

The  Civil  War  gave  a  great  impetus  to  the 
rubber  industry,  notably  to  the  clothing  branch; 
blankets'  were  needed  for  the  soldiers,  and  the 
government  gave  out  large  contracts.  The  boot 
and  shoe  industry  increased  rapidly  with  the 
other  branches  of  rubber  manufacture,  so  that, 
from  an  output  in  i860  of  the  value  of  $795,000, 
the  yearly  output  in  1870  had  increased  to 
$8,000,000.  The  manufacture  of  mechanical 
goods  took  a  rapid  start  shortly  after  the  War. 
This  was  owing  to  a  considerable  extent  Vothe 
great  increase  of  railroad  building  at  that  time. 
The  railroads  called  for  large  quantities  .of  pack- 
ing, and  for  hose  to  be  used  in  conveying  steam 
and  gas.  The  impetus  given  to  manufacturing 
in  general  made  an  increased  demand  for  rubber 
belting.  The  first  rubber  belt  was  patented  in 
this  country  in  1836,  but  this  particular  branch 
of  the  rubber  industry  reached  no  considerable 
size  until  after  the  War,  when  rubber  belting  was 
in  demand  for  mills,  factories,  and  elevators,  and 
especially  for  all  outdoor  machinery.  It  pos- 
sessed several  advantages  over  leather  belting: 
its  lower  price,  the  greater  friction  between  the 
belt  and  the  wheel,  and  the  fact  that  it  was  not 
affected  by  exposure  or  by_  moisture.  The  mak- 
ing of  rubber  tires  began  in  1877,  with  the  solid 
tire,  which  gave  way  to  the  cushion  tirei.  It  in 
a  short  time  and  in  a  less  degree  was  displaced 
by  the  pneumatic  tire.  It  is  estimated  that  at 
least  3,000,000  pounds  of  rubber  are  now  an- 
nually used  in  the  making  of  bicycle  tires,  and 
twice  as  much  more  for  tires  for  carriages, 
wagons,  and  automobiles.  Next  in  importance 
to  rubber  tiring,  which  stands  next  to  hose,  belt- 
ing, and  packing,  comes  the  making  of  rubber 
mats.  This  industry  has  enjoyed  a  constant  and 
rapid  growth,  until  we  have  mats  for  floors  and 
for  stairs,  pitcher-mats  for  tables,  and  coin-mats 
for  counters  —  and  all  in  an  infinite  variety  of 
design.  Rubber  tiles,  which  have  recently  come 
into  use,  are  desirable  not  only  because  of  their 
cleanliness  and  durability,  but  for  their  noise- 
lessness.  The  introduction  and  rapid  growth  of 
the  typewriter  industry  has  consumed  a  con- 
stantly increasing  quantity  of  rubbers  in  various 
details  of  typewriter  construction.  Several  hun- 
dred thousand  pounds  of  rubber  are  used  each 
year  by  one  company  alone  in  the  manufacture 
of  rings  for  preserving  jars.  The  making  of 
pencil  erasers  consumes  a  large  quantity,  and 
there  is  a  large  annual  output  of  gonng,  in 
which  rubber  thread  is  used.  A  quarter  of  a 
million  dollars'  worth  of  rubber  is  used  in  this 
country  each  year  in  the  making  of  cushions  for 
billiard-tables.  Other  important  items  are  rub- 
ber stamps,  tennis  balls,  footballs,  golf-balls, 
etc.  There  are  now  about  40  companies  making 
rubber  mechanical  goods,  with  an  aggregate 
capital  of  about  $30,000,000,  employing  lo.ooo 
men,  and  having  an  annual  output  valued  at  from 
$35,000,000  to  $40,000,000.  Our  export  trade  in 
mechanical  goods  amounts  to  about  $2,000,000  a 
year. 

The  attempt  to  utilize  the  waterproof  proper- 
ties of  the  caoutchouc  gum  in  the  manufacture 
of  clothing  was  one  of  the  earliest  directions 
which  rubber  invention  took,  especially  in  Eng- 
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land.  In  this  country  very  little  was  done  in 
this  department  of  rubber  manufacture  until  the 
Civil  War,  and  the  great  demand  to  which  it 
gave  rise  for  rubber  coats  and  blankets.  After 
the  War  rubber  coats  continued  to  be  made,  but 
they  were  chiefly  of  a  heavy  sort  and  almost 
solely  for  men.  For  women's  use  the  light  gos- 
samer came  out  about  1875.  But  excessive  com- 
petition resulted  in  such  deterioration  of  quality 
as  seriously  to  affect  its  popularity.  About  1885 
the  manufacture  of  mackintoshes  for  both  men 
and  women  was  started  in  this  country.  About 
20  factories,  with  a  capital  of  more  than 
$6,000,000,  manufacture  mackintoshes.  Another 
important  branch  of  the  rubber  industry  in  the 
United  States  is  the  making  of  druggists'  sun- 
dries. The  pioneer  in  this  industry  was  the 
Union  Rubber  Company,  located  in  Harlem.  It 
derived  its  license  direct  from  Goodyear,  arid 
began  to  manufacture  druggists'  sundries  in 
1857,  making  syringes,  water-bottles,  bandages, 
air-pillows,  and  air-cushions.  The  atomizer  was 
a  later  development,  and  came  into  vogue  in 
1880.  There  are  some  10  companies  engaged  in 
this  branch  of  the  business  in  this  country  at  the 
present  time,  with  a  capital  of  between  $4,000,000 
and  $5,000,000,  and  with  an  annual  output  of 
about  $4,000,000.  After  Goodyear  had  brought 
his  vulcanization  process  to  a  fair  degree  of  per- 
fection he  turned  his  attention  to  the  making  of 
hard  rubber,  in  which  he  was  greatly  assisted  by 
his  brother  Nelson,  who  in  the  year  1851  ob- 
tained a  patent  for  the  production  of  hard  rub- 
ber. Hard  rubber  differs  from  soft  rubber  in 
containing  a  much  larger  proportion  of  sulphur, 
and  in  the  degree  of  heat  used  in  vulcanization, 
which  is  considerably  higher  than  that  at  which 
soft  rubber  is  vulcanized.  The  first  article  made 
in  hard  rubber  to  any  considerable  extent  was  the 
comb.  It  is  said  that  Goodyear's  experirnents  in 
this  line  made  his  combs  cost  twenty  times  as 
much  as  the  ivory  combs  then  in  use;  but  the 
rubber  comb  has  now  practically  displaced  all 
other  kinds.  For  twenty  years  after  the  inven-' 
tion  of  hard  rubber  the  India-Rubber  Comb 
Company  practically  enjoyed  its  monopoly;  but 
other  companies  entered  the  field  after  the  ex- 
piration of  the  Goodyear  patent.  In  1898  the 
American  Hard  Rubber  Company,  with  a  capital 
of  $2,500,000,  was  formed,  and  absorbed  the  vari- 
ous individual  companies  engaged  in  this  line  of 
manufacture.  The  annual  output  of  hard  rub- 
ber goods  is  in  the  neighborhood  of  $3,000,000, 
and  about  2,500  operatives  are  employed  in  this 
branch  of  the  rubber  trade.  The  principal  arti- 
cles of  manufacture  are  electrical  appliances, 
combs,  syringes  and  syringe  fittings,  fittings  for 
pipes,  buttons,  harness  trimmings,  and  various 
desk  articles,  such  as  ink-wells,  penholders,  and 
rulers.  It  is  the  boot  and  shoe  industry,  how- 
ever, that  has  led  in  rubber  m.anufacture  in  this 
country  from  the  very  first.  For  many  years 
it  used  the  great  bulk  of  the  rubber  imported 
into  this  country;  but  the  later  development  of 
other  branches  of  the  rubber  business  has  been 
so  large  that  now  the  boot  and  shoe  industry 
comprises  probably  not  over  40  per_  cent  of  the 
rubber  manufactured  in  the  United  States. 
From  an  annual  output  in  i860  of  the  value  of 
$795,000,  the  value  of  the  rubber  boot  and  shoe 
product  grew  in  1870  to  $8,000,000,  in  1880  to 
$16,000,000,  in  l8go  to  $24,000,000.  and  in  1900  to 
$40,000,000.    There  are  now  a  dozen  or  more 


large  factories  engaged  in  the  manufacture  ci 
rubber  boots  and  shoes.  Their  combined  daily 
capacity  is  over  180,000  pairs  of  boots  and  shoes  ; 
they  employ  17,000  workmen,  and  their  aggregate 
capital  is  $50,000,000.  Their  aggregate  output 
for  1900  was  40,000,000  pairs  of  boots  and  shoes. 
We  have  as  yet  done  comparatively  little  in  the 
way  of  exporting  rubber  boots  and  shoes,  our 
annual  exports  in  this  line  rarely  exceeding 
$1,000,000.  The  reason  has  been  chiefly  that  the 
American  demand  has  been  so  large  and  has  so 
constantly  increased  that  our  manufacturers  have 
not  yet  felt  the  necessity  of  looking  for  a  broader 
field.  They  have  consequently  made  no  effort 
to  appeal  to  foreign  buyers  by  making  rubbers- 
particularly  suited  to  their  local  conditions.  The 
rubbers  which  we  export  go  chiefly  to  England, 
the  Continent,  Japan,  and  China.  A  very  im- 
portant event  in  the  history  of  the  rubber  boot 
and  shoe  industry  in  the  United  States  occurred 
in  the  fall  of  1892,  when  the  United  States  Rub- 
ber Company  purchased  nearly  all  of  the  large 
footwear  interests  in  the  United  States.  This 
centralization  of  the  rubber  industry  has  already 
resulted  in  conspicuous  economies;  for  whije 
the  different  factories  have  remained  under  their 
former  individual  management,  they  have  shared 
their  individual  advantages  in  common,  the  pat- 
ents and  secret  processes  of  one  factory  becom- 
ing the  property  of  all.  In  this  way  all  the  im- 
proved methods,  a  part  of  which  each  factory 
enjoyed  before,  are  now  shared  equally  and  fully 
by  all  the  different  factories.  There  has  also 
been  a  great  saving  in  the  matter  of  purchasing 
crude  rubber,  a  large  single  purchase  being  made 
at  a  great  advantage  over  a  number  of  smaller 
scattered  purchases.  In  reducing  the  necessity 
of  carrying  large  sfocks,  in  diminishing  the  du- 
plication of  a  vast  number  of  expensive  lasts, 
and  in  various  other  ways,  marked  economies 
have  been  effected,  while  at  the  same  time  the 
quality  of  the  goods  has  been  more  uniformly 
excellent  than  heretofore.  The  combination  of 
all  that  was  best  in  the  methods  of  the  differeni 
companies  has  proved  a  potent  agency  in  ad- 
vancing the  rubber  footwear  industry  in  this 
country  toward  the  universal  goal  of  all  indus- 
trial enterprises  —  better  product^  at  a  lower 
cost  The  entire  rubber  industry  in  the  United 
States,  in  its  five  branches,  footwear,  mechanical 
goods,  clothing,  druggists'  sundries,  and  hard 
rubber,  consumes  considerably  more  than  one  half 
of  the  rubber  manufactured  in  the  world.  The 
consumption  of  rubber  in  this  country  increased 
from  9,830.000  pounds  in  1875  to  17,835,000 
pounds  in  1880,  to  31,949,000  pounds  in  1890,  and 
to  50,000,000  pounds  in  1900.  To  this  large 
amount  must  be  added  the  rubber  which  is  ob- 
tained by  the  reclaiming  process,  which  has  now 
been  brought  to  such  a  state  of  .perfection  that 
very  little  rubber  goes  to  waste,  old  rubber  arti- 
cles being  collected  and  subjected  to  a  process 
which  eliminates  from  the  compound  everything 
but  the  rubber.  It  is  probable  that  the  amount 
of  this  reclaimed  rubber  used  annually  in  this 
country  equals  40.000,000  pounds,  making  the 
total  yearly  consumption  of  rubber  90,000,00a 
pounds.  The  rubber  industry  in  the  United 
States  in  1901  is  20  times  what  it  was  in  i860, 
five  times  what  it  was  in  1870,  and  has  trebled 
since  1880.  There  are  $100,000,000  of  capital 
invested  in  the  various  branches  of  rubber  man- 
ufacture in  this  country,  and  the  value  of  the 
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yearly  product  is  fully  $100,000,000,  while  200,000 
people  depend  upon  it  for  their  support.  See 
also  India  Rubber. 

Rubber-trees,  the  sources  of  caoutchouc 
(q.v.)  or  india-rubber  (q.v.)  are  botanically 
various  and  widely  distributed  in  the  warmer 
parts  of  the  world.  They  belong  to  the  four 
allied  groups  Moraceee,  Euphorbiacece,  Artocar- 
paced!,  and  Apocynaccce,  but  not  all  the  members 
of  these  families  yield  caoutchouc,  while  a  sim- 
ilar juice  may  be  obtained  from  certain  outside 
plants,  but  not  in  commercial  quantities.  This 
substance  (latek)  is  one  of  those,  like  the 
•milk"  of  the  milkweeds,  and  many  others, 
which  are  elaborated  in  the  green  surface  cells 
and  conducted  through  the  plant,  for  its  nour- 
ishment, by  the  lactiferous  canals.  In  the  rub- 
ber plants  they  run  just  beneath  the  bark,  and 
often  carry  the  sticky  juice  in  excess,  so  that 
®in  the  gigantic  trunks  of  tropical  fig-trees,"  as 
Kerner  says,  *the  latex  often  wells  up  in  large 
quantities  from  rifts  in  the  bark  which  have 
arisen  spontaneously,  and  thickens  into  long 
strings  and  ropes  of  india-rubber  hanging  down 
like  a  mantle."  A  rough  test  of  whether  a  tree- 
juice  has  the  true  properties  of  caoutchouc  is  to 
vub  some  of  it  between  the  fingers  until  it  exhibits 
the  recognized  elastic  threads ;  inferior  juices  of 
other  trees  are  sometimes  mingled  -with  it  by 
native  gatherers,  as  adulterants,  and  these  may 
in  some  cases  nearly  ruin  the  whole  package,  by 
developing  other  qualities  in  coagulation,  as,  for 
instance,  those  of  gutta-percha  (q.v.). 

The  caontchouc-yielding  trees  occur  in  all 
tropical  regions,  but  are  different  botanically  in 
each  region.  The  principal  commercial  supply 
and  the  best  is  obtained  from  the  valley  of  the 
Amazon,  and  is  known  to  the  trade  as  Pari  rub- 
ber ;  but  all  other  ports  of  northern  South  Amer- 
ica ship  it  in  large  quantities.  That  which 
comes  from  the  valleys  of  the  Amazon  and 
Orinoco  (Brazil,  Guiana,  and  Venezuela)  is 
chiefly  the  product  of  the  euphorbiaceous  genus 
Hevea,  and  especially  of  H.  brasiliensis,  a  tree 
often  60  feet  in  height,  branching  from  the  base, 
which,  with  two  or  three  similar  species,  grows 
abundantly  in  the  hot,  steaming  lowlands  along 
the  river  courses;  the  juice  is  obtained  by  tap- 
ping the  trees,  by  means  of  incisions  in  the  bark 
in  the  evening,  and  collecting  the  deposition  next 
morning.  Each  tree  will  yield  about  six  ounces 
in  three  days,  and  then  must  be  allowed  to  rest. 
The  main  resources  in  Guiana  are  tho  species  H. 
guayensis  and  paucifolia,  the  former  of  which 
is  called  by  the  natives  *cahoutchou."  That  ex- 
ported from  Maranhao  is  similar.  The  Ceari 
rubber  is  derived  from  a  smaller  euphorbiaceous 
tree  {Manihat  glasiovii),  which  grows  over  a 
large  area  in  that  part  of  Brazil,  and  is  tapped 
when  about  two  years  old.  The  Pernambuco  or 
Mangabeira  rubber  is  the  product  of  a  small, 
drooping  tree  (Hancornia  speciosa)  of  the  fam- 
ily Apocyonacew,  which  grows  on  the  hills  and 
yields  the  edible  fruit  "mangaba,"  for  the  sake 
of  which  it  is  frequently  cultivated  in  orchards. 
This  is  a  comparatively  poor  sort  of  rubber. 
Nearly  all  of  the  crude  rubber  above  mentioned 
is  exported  to  Europe,  the  United  States  deriv- 
ing its  supply  mainly  from  Colombia,  Ecuador, 
Central  America,  and  Mexico.  This  is  mainly 
the  product  of  a  tree  (Castiltoa  elaslica)  of  the 
family  Artocarpacece,  related  to  the  breadfruit 


It  is  a  lofty  tree,  with  a  trunk  three  feet  or 
more  in  diameter,  and  large,  hairy,  oblong  leaves, 
which  grows  in  the  rich  soil  of  wet,  low-lying, 
heavily  forested  valleys.  With  some  allied  spe- 
cies it  flourishes  from  Mexico  and  Cuba  to  the 
mountains  of  Venezuela  and  the  Andes,  which 
separate  it  from  the  heveas  of  Brazil.  It  reaches 
its  best  size  and  condition  in  Panama  and  Nica- 
ragua, where  an  average  tree  is  expected  to  yield 
20  gallons  of  milk,  or  about  40  pounds  of  crude 
rubber.  Honduras  rubber  is  good,  but  that  from 
Guatemala  is  inferior. 

The  Asiatic  supply  comes  from  various  ports 
in  Assam  (via  Calcutta),  and  eastward  to  Bor- 
neo, and  is  chiefly  produced  by  the  rubber-fig 
{Ficus  elastica).  The  trees  may  be  tapped  when 
25  years  old,  and  for  50  years  afterward  will 
yield  40  pounds  of  caoutchouc  every  three  years. 
A  large  variety  of  other  plants  and  trees  in  the 
Malayan  and  Papuan  region  yield  rubber,  some 
of  which  is  excellent  and  of  growing  importance 
commercially,  and  everywhere  the  early  rough 
and  wasteful  methods  of  obtaining  the  product 
are  being  corrected.  It  is  also  obtained  in  nor- 
thern Australia,  in  Fiji,  and  in  various  neigh- 
boring islands.  More  than  100  different  trees 
are  known  to  give  rubber-making  juices  in  com- 
mercial quantities,  while  in  a  great  many  others, 
as  lettuce,  poppy,  milkweed,  and  others,  it  is 
present  in  small  quantities.  The  juice  of  the 
Brazilian  Hevea  trees  is  said  to  yield  about  30 
per  cent  of  pure  rubber;  but  a  product  of  less 
than  15  per  cent  is  not  regarded  as  commercially 
profitable. 

Africa  is  now  the  principal  source  of  the  rub- 
ber supply  of  the  world  next  to  South  Amer- 
ica. The  bulk  of  that  from  the  west  coast  and 
equatorial  region  is  obtained  from  variotis  climb- 
ing shrubs  belonging  to  or  allied  to  the  apocy- 
onaceous  genus  Vahea,  few  of  which  are  well 
known  to  botanists.  In  Liberia  and  somewhat 
elsewhere  are  rubber-bearing  figs;  and  a  large 
part  of  the  extensive  product  of  Madagascar 
and  the  Mozambique  coast  is  derived  from  a 
Walbergia,  species  of  which  also  give  much  of 
the  caoutchouc  received  from  the  Malayan  Is- 
lands. 

Cultivation  of  Rubber  Trees. —  Attempts  have 
been  made  in  most  countries,  where  suitable  con- 
ditions prevail,  to  propagate  the  rubber  trees  in 
plantations  of  prescribed  dimensions,  and  capable 
of  rational  supervision  by  experts,  rendering  the 
planter  independent  of  native  delinquencies  and 
assuring  annual  crops  of  first  quali^  for  an  in- 
definite number  of  years.  It  has  been  demon- 
strated that  the  rubber  tree  can  produce,  under 
proper  management,  a  regular  and_  increasing 
crop,  for  each  year  of  its  natural  life,  without 
being  injured.  The  experiment  of  re-stocking 
the  former  rubber  forests  of  the  southern  states 
of  Mexico  is  now  being  carried  on  by  American 
capitalists  with  prospects  of  success.  Many 
thousands  of  acres  of  rubber  lands  have  been 
purchased  from  the  Mexican  government,  _  and 
are  rapidly  being  developed  in  plantations. 
Progress  has  been  retarded  on  account  of  lack 
of  previous  knowledge  or  precedent  in  the  busi- 
ness, yet  the  difficulties  seem  to  have  been  sur- 
mounted, and  it  is  now  demonstrated  that  the 
rubber  tree  can  be  artificially  cultivated  when 
conditions  under  which  its  growth  is  stimulated 
are  understood.  In  Chiapas,  the  numerous  river- 
bottoms  afford  the  character  of  soil  acquired. 
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favorable  atmospheric  conditions,  and  abundance 
of  rain-fall.  Covered  with  thick  tropical  forest 
growth,  which  it  is  necessary  to  clear,  the  rub- 
ber tree  shoots,  raised  front  seed  in  neighboring 
nurseries  and  about  a  foot  high,  are  planted  in 
the  clearings  to  the  number  of  200  trees  to  the 
acre.  But  little  further  care  is  required.  At  six 
years  of  age  the  tree  is  tapped,  yielding  a  small 
first  crop.  Hundreds  of  thousands  of  every  age, 
from  one  to  four  years,  are  growing  in  apparent 
strength  and  luxuriance,  with  a  prospect  of  af- 
fording an  ever  increasing  supply  of  the  crude 
product  annually.  The_  Central  American  rub- 
ber-tree will  not  flourish  in  swamps,  though 
moisture  is  a  prime  requisite.  The  altitude  it 
affects  varies  in  different  lands,  preferably  but 
little  above  sea-level,  but  in  some  localities  1,000, 
1,500,  or  even  3,000  feet  above  tide  water.  The 
rubber-plant  so  commonly  grown  as  an  orna- 
mental house-plant  is  the  East  Indian  fig  (.Ficus 
elastica). 

Rubble  Work.  See  Masonry. 
Rubefa'cients,  substances  or  agents  which, 
when  applied  for  some  time  to  the  skin,  occasion 
a  redness  and  increase  of  heat.  When  the  irri- 
tant effect  pf  any  agent  amounts  to  blistering, 
or  causes  discharge  of  pus  or  matter,  the  action 
is  said  to  be  vesicant  or  suppurative.  All  these 
agencies  are  included  under  the  one  term  coun- 
ter-irritants, the  rubefacient  action  being  the 
mildest  of  the  three,  and  dependent  generally 
upon  the  form  and  duration  of  the  application; 
as,  for  instance,  mustard  or  ammonia  may_  be 
used  so  as  to  produce  only  the  most  transient 
redness,  or  may  be  made  to  cause  blistering  or 
suppuration.  Among  the  most  commonly  used 
rubefacients  are  hot  water,  ammonia,  mustard, 
oil  of  turpentine,  powdered  ginger,  spirit  of 
wine,  camphor,  and  chloroform  vapor. 

Rubellite,  the  red  or  deep  pink  variety  of 
toarmaline  (q.v.)  ;  when  transparent,  valued  as  a 
gem. 

Rubens,  roo'b€nz,  Peter  Paul,  Flemish 
painter:  b.  Siegen,  western  Germany,  29  June 
1577 ;  <!•  Antwerp  30  May  1640.  _  He  was  the  son 
of  a  person  of  good  citizen  family  who  had  gone 
from  Antwerp  to  Cologne  on  account  of  relig- 
ous  oppression,  and  who,  while  there,  had  become 
the  steward  of  Anne,  wife  of  William  of  Orange- 
Nassau,  the  famous  liberator  of  the  United 
Provinces.  He  was  compelled  to  remove  to 
Siegen,  a  small  town,  because  of  offenses  com- 
mitted, and  it  was  not  until  his  death  in  1588 
that  the  widow  was  able  to  return  to  Antwerp. 
There  the  boy  studied  in  the  Jesuit  College  and 
was  page  to  a  lady  of  rank.  He  studied  art  first 
with  Tobias  van  der  Haegt,  and  afterward  with 
^dam  van  Noort,  but  his  chief  master  was  Otto 
van  Veen  (called  Otto  Vaenieus).  With  this 
artist,  who  was  court  painter  to  the  Regent  of 
the  Netherlands  under  Spain,  the  Infanta  Isa- 
bella Clara  Eugenia,  Rubens  remained  from  1596 
to  1600;  and  at  the  end  of  that  period  of  time 
went  to  Italy.  It  is  evident  that  he  had  the  best 
introductions ;  and  yet  the  young  man's  courteous 
manners  and  liberal  training,  as  well  as  his  great 
ability  as  a  painter  of  portraits,  must  have  made 
him  welcome  at  once. 

At  Venice  he  met  the  famous  and  magnificent 
Duke  of  Mantua,  Vincenzo  Gonzaga,  who  at 
once  employed  him,  sending  him  first  to  Rome, 
placing  him  near  his  own  person  at  his  own  pal- 
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ace  in  Mantua,  and  sending  him  to  Spain  ia 
1603.  While  in  Mantua  he  painted  the  famous 
triple  altar-piece  for  the  Prince's  chapel ;  a  work 
of  which  the  greater  part  of  the  middle  compo- 
sition is  in  the  Church  of  Saint  Trinita  in  Man- 
tua, one  wing  at  Nancy  in  the  Provincial  Mu- 
seum, and  one  at  Antwerp.  It  was  not  until 
1608  that  he  returned  to  the  North,  finding  his 
mother  dead  on  his  arrival;  and  settled  in 
Antwerp,  his  home  from  that  time.  It  was 
then  that  he  painted  the  first  of  the  two  wonder- 
ful pictures  which  are  in  the  Cathedral  of 
Antwerp,  the  <  Raising  of  the  Cross' ;  and  two 
years  later,  for  the  Company  of  the  Arquebu- 
siers,  its  companion,  the  famous  'Descent  from 
the  Cross,'  which  is  in  itself  a  perfect  embodi- 
ment of  Rubens'  art.  He  married,  and  now 
having  property,  both  from  his  own  inheritance 
and  labor,  and  in  right  of  his  wife,  bought  land 
and  built  himself  a  house,  of  which  drawin^^s 
remain  and  in  which  he  lived  for  30  years  m 
the  fashion  of  a  very  wealthy  burgher;  though 
having,  through  the  practice  of  his  art,  un- 
usually close  relations  with  the  Infanta's  court 
and  the  nobility,  both  Spanish  and  Flemish.  It 
was  in  this  capacity  that  he  went  to  Spain  on 
a  mission  for  his  patroness,  the  regent  of  the 
Netherlands,  and  her  husband,  the  Archduke 
Albert  of  Austria,  and  was_  sent  from  Spain  to 
England  by  the  famous  minister,  Olivares.  It 
is  not  to  be  forgotten  that  he  was  looked  upon 
as  a^  subject  of  the  Spanish  monarchy,  and 
that  in  his  -capacity  as  a  good  Catholic  he  would 
have  felt  no  objection  to  this  view  of  the  case, 
though  he  never  took  sides  strongly  against 
the  Protestant  rising  of  many  of  his  country- 
men. In  England  he  was  knighted  by  King 
Charles  I.  Finally  in  1630,  being  then  in  his 
S4th  year,  he  returned  to  Antwerp  and  married 
a  second  time._  From  this  time  onward  his 
art  employed  him  almost  incessantly,  in  spite 
of  a  short  intervention  due  to  religious  divi- 
sions between  the  northern  and  southern  prov- 
inces; and  his  fame  and  popularity  increased 
until  his  death  in  1640  in  Antwerp. 

_  Few  artists  have  had  so  varied  a.  career, 
with  so  many  other  subjects  of  high  interest  to 
interfere  with  the  peaceful  pursuit  of  their  art ; 
and  yet  few  artists  have  approached  Rubens 
in  the  amount  of  artistic  work  done.  This  is 
to  be  accounted  for  in  part  by  his  extraordi- 
nary skill  and  success  in  assimilating  the  work 
of  his  many  assistants  (their  names  are  those 
of  men  afterward  famous  in  their  art,  chief 
among  them  Jordaens  and  Van  Dyck) ;  but 
partly  also  by  the  almost  unexampled  facility 
of  work  which  he  gained  and  which  remains 
unique  in  the  records  of  the  art  of  painting.  In 
his  earlier  days  he  copied  great  numbers  of 
paintings  by  Italian  masters,  as  was  the  cus- 
tom then,  and  there  can  be  no  doubt  that  his 
facility  and  range  were  greatly  increased  by 
this_  practice.  His  work  done  after  the  age  of 
30  is  uniformly  wonderful  for  his  power  over 
all  his  materials,  and  all  the  different  processes 
which  enter  into  painting  on  a  large  scale.  The 
fresh  and  rosy  scheme  of  color  which  he 
adopted  must  have  been  natural  to  his  instincts; 
original  with  him  and  not  derived:  moreover, 
his  strong  and  intelligent  drawing,  though 
grained  by  practice  in  many  schools,  was  still 
his  own  creation.  His  tendency  to  excess  of 
action  and  to  the   appearance  of  violence,  as 
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in  the  famous  'Fall  of  the  Rebel  Angels,^  in 
Munich,  and  many  similar  works,  does  not 
seem  to  imply  a  headlong  or  self-forgetful 
mood ;  he  seems  to  have  been  always  master  of 
himself,  and  his  paintings  were  always  popular 
(that  is,  in  sympathy  with  his  times),  m  style 
and  management.  He  became  in  this  way  tlie 
typical  artist  of  his  epoch  and  the  most  admired 
master,  the  man  chosen  for  great  state  under- 
takings in  art  as  well  as  in  diplomacy.  It 
was  in  this  capacity  that  he  was  employed  by 
the  Queen  Dowager  of  France,  widow  of  Henry 
IV.,  to  decorate  her  palace  of  the  Luxembourg 
in  Paris,  and  the  great  paintings  which  are  now 
in  the  new  Hall  of  Rubens  in  the  Louvre  were 
prepared  for  that  purpose.  Studies  for  them 
are  at  Munich. 

Ail  the  treatises  on  Flemish  painting  deal 
with  Rubens,  and  the  dictionaries  of  artists 
give  him  much  space.  The  most  important 
book  devoted  to  him  is  that  by  Emile  Michel, 
translated  into  English  as  *Rubens,  his  Life, 
his  Work,  and  his  Time'  (London  1899).  This 
book  is  very  richly  illustrated.  The  collections 
of  artists'  biographies  do  not  always  contain 
Rubens'  biography ;  but  an  excellent  life  of  him 
by  Charles  W.  Kelt  is  included  in  the  series 
called  'Illustrated  Biographies  of  Great  Artists' 
(1878-9).  There  are  many  books  published  in 
Belgium,  either  in  French  or  in  Flemish,  which 
deal  with  the  different  stages  in  his  remarkable 
career,  and  some  of  these  are  readily  accessible. 
The  essay  on  Rubens  in  'Great  Slasters'  by 
John  La  Farge  (New  York,  1904)  is  of  great 
critical  value.  The  'Gazette  des  Beaux-Arts' 
has  several  important  papers  with  elaborate 
illustrations.  Russell  Sturgis. 

Rubicon,  roo'bi-kon,  a  river  in  Italy,  of 
some  celebrity  in  Roman  history,  Cxsar  having 
by  crossing  this  stream,"  at  that  time  regarded 
as  the  northern  boundary  of  Italy,  finally  com- 
mitted himself  to  the  civil  war.  Hence  the  phrase, 
Ho  pass  the  Rubicon,"  is  to  take  the  decisive 
step  by  which  one  commits  himself  to  a  hazard- 
ous enterprise.  It  is  very  doubtful  under  what 
modern  name  the  Rubicon  now  exists,  the  honor 
being  claimed  by  two  streams  —  the  Fiumicino 
and  the  Luso. 

Rubid'ium,  a  rare  metal  discovered  by 
Bunsen  and  Kirchhoff  in  i860,  by  means  of  spec- 
tral analysis,  in  the  residue  obtained  by  evapor- 
ating a  large  quantity  of  the  mineral  water  of 
Diirkheim,  Germany.  The  metal  and  its  salts 
exhibit  two  dark  red  lines  in  the  blue  part  of 
the  spectrum  —  hence  the  name,  from  the  Latin 
rubidus,  "dark  red."  Rubidium  has  the  atomic 
weight  85.4,  and  the  symbol  Rb.  It  is  a  white, 
shining  metal,  having  a  specific  gravity  of  1.52; 
at  ordinary  temperatures  —  even  so  low,  indeed, 
as  —  10°  C. —  it  is  soft  as  wax ;  it  is  easily  oxi- 
dized ;  when  thrown  on  water  it  decomposes 
that  liquid  with  evolution  of  hydrogen,  which 
takes  fire  because  of  the  heat  produced  in  the 
reaction.  Rubidium  forms  one  of  the  metals  of 
the  alkalies,  being  analogous  in  its  properties 
with  potassium  and  sodium ;  its  compounds  also 
closely  resemble  those  of  these  metals;  thus  it 
forms  a  characteristic  hydrate  (RbHO),  which 
is  a  white,  solid  substance,  feeling  unctuous  to 
the  touch,  deliquescing  in  the  air,  and  dissolving 
in  water  to  form  a  strongly  alkaline  liquid. 
Rubidium  forms  one  chloride  (RbCl),  bromide 


(RbBr),  and  iodide  (Rbl),  and  in  all  its  com- 
pounds comports  itself  in  a  mann»r  precisely 
analogous  with  potassium  and  sodium. 

Rubinstein,  roo'bTn-stin,  Anton  Gregor, 
Russian  composer  and  pianist:  b.  Wechwoty- 
nez  30  Nov.  1830;  d.  20  Nov.  1894.  His  parents 
were  Jewish  and  soon  after  his  birth  removeA 
to  Moscow.  His  mother,  being  a  good  musi- 
cian, was  his  first  teacher;  he  next  studied 
with  Villoing,  a  Frenchman,  and  at  nine  played 
in  a  concert  at  Moscow.  He  accompanied  his 
teacher  to  Paris,  where  in  1840  he  played  be- 
fore the  most  distinguished  musicians.  He  was 
advised  by  Liszt  to  study  in  Germany  and  after 
a  concert  tour  in  England,  Holland  and  else- 
where, he  settled  in  Berlin  to  study  _  theory 
under  Dehn.  He  returned  to  Russia  in  1848 
settling  in  Saint  Petersburg.  In  1855  he  was 
enabled  to  visit  Germany  again  for  study;  here 
also  he  succeeded  in  finding  publishers  for  his 
compositions,  and  made  concert  tours  that  ex- 
tended to  London  and  Paris.  In  1858  he  was 
again  in  Saint  Petersburg,  where  he  was  ap- 
pointed court  pianist ;  in  1859  he  became  director 
of  the  Russian  Music  Society  and  in  1862  founded 
the  Saint  Petersburg  Conservatory,  and  was 
director  until  1867.  He  made  concert  tours  in 
Europe  in  the  following  years  and  appeared  in 
America  in  1872-3.  As  a  piano  player  he  occu- 
pied the  front  rank;  in  perfection  of  technique 
he  had  few  peers  and  was  excelled  by  none. 
As  a  composer  he  was  prolific,  brilliant;  but 
showed  a  lack  of  self-discipline  which  prevented 
his  compositions  from  attaining  the  highest 
merit.  He  wrote  operas,  pianoforte  pieces, 
orchestral  scores  and  songs;  his  best  known 
works  being  the  Ocean  Symphony  and  the 
pianoforte  concertos  in  G  major  and  D  minor 
and  the  trio  in  B-flat.  His  operas,  such  as 
'The  Maccabees'  (1875) ;  *Paradise  Lost' 
(1875);  'Sulamith'  (1883),  have  had  but  a 
partial  success. 

Ruble,  roo'bl,  or  Rouble,  a  silver  coin,  the 
standard  of  money  in  Russia,  containing  27S 
grains  of  fine  silver,  and  equal  to  about  76 
cents  in  American  money.  In  actual  circulation 
there  is  little  but  paper  money,  valued  at  from 
ten  to  twenty  per  cent  below  its  nominal  value. 
A  ruble  is  divided  into  100  copecks.  Half  and 
quarter  rubles,  and  fifth,  tenth,  and  twentieth 
parts  of  a  ruble,  are  coined  in  silver;  gold 
coins  of  the  nominal  value  of  three  rubles  (the 
imperial  ducat)  and  five  rubles  (the  demi- 
imperial)  are  also  coined. 

Ru'bric  (Lat.  ruber,  red),  was  the  name 
applied  to  those  portions  of  old  manuscripts 
and  books  which,  for  typographical  embellish- 
ment or  on  account  of  their  importance  in  the 
text,  were  printed  in  red  ink.  Often,  as  in  the 
old  monastic  manuscripts,  only  initial  letters  in 
the  paragraph  were  so  treated.  With  the 
development  of  the  copyist's  art,  however,  rubi- 
fied manuscripts  became  ornate ;  the  initial 
letter  of  every  noun,  perhaps,  was  rubricated, 
chapter  headings,  thumb-nail  indexes,  marginal 
comments,  and  in  cases  whole  passages  of  the 
text  were  highly  ornamented  rubrics. 

The  use  of  the  red  letter  text  became  com- 
mon in  the  case  of  religious  treatises,  and  so 
from  the  fact  that  certain  rules  and  directions 
in   prayer    books,   explanations    and    responses, 
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are  printed  in  red  ink.  This  is  the  case  with 
the  Roman  missal,  where  the  matins,  lauds, 
beatifications,  etc.,  are  always  in  red;  in  the 
liturgy,  where  the  directions  for  the  perform- 
ance of  the  service  are  in  red.  In  the  old 
Bibles  the  chapter  heads  were  so  treated.  Mod- 
ern typography  discards  such  profuse^  use  of 
colored  ink  and  usually  substitutes  in  its  place 
type  of  a  different  face  from  the  rest  of  the 
text,  but  the  portions  thus  emphasized  are  still 
called  rubrics. 

Spanish  custom  has  given  another  signifi- 
cance to  the  word,  wherein  it  is  meant  to 
denote  the  flourish  so  common  after  Spanish 
signatures.  This  likewise  results  from  the  fact 
that  the  rubrics  were  the  most  conspicuous 
features  of  a  page. 

Rulius,  a  genus  of  plants  of  the  order 
Rosacea,  of  which  more  than  1,500  species  have 
been  described,  but  probably  only  200  are  well 
marked,  the  remainder  being  intermediate 
forms.  They  are  mostly  natives  of  the  north- 
em  hemisphere  and  are  especially  abundant  in 
Europe.  About  40  are  indigenous  to  North 
America.  They  are  mostly  shrubs  whose  stems 
(canes)  are  biennial  or  annual,  prickly,  erect, 
curving,  climbing  or  trailing.  They  have  simple 
or  compound  alternate  leaves,  white  or  pink 
flowers  usually  in  corymbs  or  racemes,  fol- 
lowed generally  by  compound  fruits  consisting 
of  many  drupelets.  In  the  blackberry  the 
drupelets  are  united  to  the  receptacle;  in  the 
raspberry  they  are  not.  Besides  the  raspberry, 
blackberry,  and  dewberry  (qq.v.),  many  species 
are  useful  for  food  or  ornament.  Among  the 
best  known  are  the  European  bramble  (R. 
fruticosus),  wineberry  (R.  phoenicolasius) , 
flowering  raspberry  (R.  odoratus),  and  the 
cloudberry,  vellowberry,  bake-apple  berry  (R. 
cham<rmorus).  The  Rocky  Mountain  flowering 
raspberry  (/?.  deliciosus),  the  brier  rose,  bridal 
rose  or  strawberry-raspberry  (/?.  rosafolius), 
and  R.  cratagifolius  are  well  known  ornamental 
species  in  shrubberies,  etc.  See  Blackberry, 
Raspberry,  etc. 

Ruby,  the  rich  red,  transparent  variety  of 
corundum.  The  name  is  sometimes  used  for 
other  red  gems  (see  Ruby  Spinel),  and  im- 
properly for  richly  colored  garnets,  of  the  va- 
riety pyrope.  The  stones  called  Cape  rubies 
and  Arizona  rubies  are  only  fine  pyropes,  com- 
ing respectively  from  the  South  African  dia- 
mond mines  and  from  Arizona  and  New 
Mexico.  (See  Pvrope.)  Siberian  ruby  is  a 
term  sometimes  applied  to  gems  of  rubellite 
or  red  tourmaline  (q.v.),  and  Brazilian  ruby  to 
the  deeper  shades  of  pink  topaz,  altered  to 
that  color  by  heat.  The  true  rubies  recently 
mined  in  the  Cowee  Valley,  in  North  Carolina, 
have  attracted  much  interest,  being  in  some 
cases  as  fine  as  those  from  Burma;  but  they 
are  mostly  small,  and  it  is  not  certain  whether 
they  will  prove  of  real  importance.  They 
occur  in  a  greatly  decomposed  igneous  rock, 
in  the  same  manner  as  the  very  similar  crystals 
of  sapphire  from  Yogo  Gulch,  Montana.  The 
rubies  of  Burma,  formely  spoken  of  as  Pegu, 
are  derived  from  a  crystalline  limestone.  In 
these  cases,  and  indeed  generally,  the  gems 
are  largely  found  in  gravels  and  surface  de- 
posits  formed   from  the  decomposition  of  the 


parent  rocks.  Like  all  the  deeply-colored 
corundum  gems,  rubies  are  strongly  dichroic, 
their  color  varymg  with  the  direction  in  which 
light  traverses  the  crystal,  whether  transverse 
or  parallel  to  the  axis  of  the  prism.  The 
presence  of  microscopic  cavities  or  of  included 
crystals  of  extreme  minuteness,  disposed  in  a 
certain  parallelism  to  the  crystalline  axes,  pro- 
duces the  optical  effect  known  as  asterism, 
which  is  exhibited  by  the  highly  prized  gems 
called  star  rubies  (and  star  sapphires).  In 
less  amount  or  when  irregularly  distributed,  tlie 
same  causes  produce  defects  known  as  «silk,» 
and  cloudiness.  Many  efforts  have  been  made 
to  produce  the  ruby  by  chemical  means,  and 
a  dozen  or  more  processes  have  been  devised 
with  greater  or  less  success  within  the  past 
50  years,  but  with  little  practical  result.  Crys- 
tals have  been  obtained,  of  fine  color,  but 
mostly  small,  or  in  flat  hexagonal  plates  too 
thin  to  furnish  gems.  Some  years  ago,  larger 
pieces  appeared  in  the  market,  that  caused 
some  concern  from  their  close  resemblance  to 
natural  rubies.  The  process  was  not  made 
known,  but  was  judged  to  be  that  discovered 
by  Fremy  and  Feil,  by  fusing  an  aluminate  of 
lead  with  silica.  They  were  detectable  by  the 
microscope,  which  showed  that  they  contained 
minute  cavities  that  were  rounded  and  bubble- 
like, while  those  in  real  rubies  are  angular  and 
crystalline.  The  French  "S)mdicate  of  Dia- 
monds and  Precious  Stones"  decided  that  all 
such  rubies  must  be  sold  as  'artificial,*  under 
penalty  of  fraud. 

Ruby  Matrix  is  a  name  recently  given  to  a 
beautiful  combination  of  red  or  pink  corundum 
with  a  bright  green  variety  of  hornblende 
(amphibilite)  found  at  the  CuUakenee  corun- 
dum mine  in  Clay  (!^unty.  North  Carolina;  it 
has  been  proposed  to  use  it  as  an  ornamental 
stone,  though  the  ruby-corundum  is  not  trans- 
parent enough  to  cut  gems. 

Ruby  Spinel,  this  mineral  is  an  aluminate 
of  magnesia.  It  crystallizes  in  octahedrons, 
with  a  hardness  of  8,  and  a  specific  gravity  of 
3-S  to  37,  usually  of  some  shade  of  red,  some- 
times very  rich,  and  transparent  to  translucent 
Fine  specimens  make  beautiful  gems,  known  as 
spinel  rubies,  not  readily  distinguishable  from 
true  (corundum)  rubies,  though  less  hard,  less 
dense,  and  less  valuable.  The  historic  «BIack 
Prince*  ruby,  in  the  crown  jewels  of  England, 
is  believed  to  be  a  spinel.  True  rubies  may 
also  be  distinguished  from  spinels  by  the  dichro- 
ism  which  belongs  to  all  the  deeply  colored 
corundum  gems.  Red  spinel  has  several  other 
varieties,  with  special  names;  it  is  called  Balas 
ruby  when  the  color  is  rich  pink,  rubicelle 
when  it  inclines  toward  an  orange  red,  and 
almandine  ruby  when  it  tends  toward  a  pur- 
plish. Spinel  is  a  frequent  associate  of  the 
true  ruby,  in  Burma,  Siam,  Ceylon,  etc.  It 
usually  occurs  in  crystalline  limestones,  though 
occasionally  found  in  other  metamorphic,  and 
even  in  volcanic,  rocks. 

Ruby-throat.     See  Humming-bird. 

RUckert,  Friedrich  fred'riH  riik'ert,  Ger- 
man poet  and  Orientalist:  b.  Schweinfurt, 
Bavaria,  16  May  1788;  d.  Neuses,  near  Coburg, 
31  Jan.  1866.  His  education  was  received  at 
Heidelbersr  and  at  Wiirzburg.    He  firsf  beg;an 
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to  write  under  the  pseudonym  of  ♦Freimund 
Raimar,*  and  <  Deutsche  Gedichte'  appeared 
with  that  signature.  From  1826  to  1841  he 
occupied  the  chair  of  Oriental  languages  in  the 
University  of  Erlangen,  and  whue  there  was 
called  to  Berlin  as  pnvy  councillor  to  Frederick 
IV.  Here  he  also  pursued  his  work  as  a  phi- 
lologist and  poet.  He  retired  to  private  life 
in  1848,  becoming  one  of  the  most  prolific 
writers  of  his  day.  He  had  a  remarkable  com- 
mand of  language  and  wrote  almost  every 
known  form  of  verse.  His  original  poems  re- 
lating to  the  East  are: ' Morgenlandische  Sagen 
und  Geschichten'  (1837);  <Rostem  und  Suhrab: 
eine  Heldengeschichte'  (1838);  and  <Die  Weis- 
heit  des  Brahmanen>  (1836--0).  His  adapta- 
tions include  <Die  Verwandluneen  des  Abn 
Seid>  of  Hariri  (1826);  'Nal  und  Damajanti> 
from  the  'Mahabahrata'  (1828);  <AmriIkais' 
(1843);  ^nd  <Hamasa'  (1846).  Among  his 
other  works  are  'Saul  and  IJavid'  (1843); 
'Liebesfrtihling'  (1844);  and  'Lieder  und 
SprUche  •  ( 1 866) .  Consult  biographies  by  Beyer 
(1868-77);  Konrad  Fischer  (1889);  and  F. 
Renter,  <RQckert  in  Erlangen  und  Joseph 
Kopp>  (189:). 

Ruckstuhl,  r^k'stool,  Frederic  Wellington, 

American  sculptor:  b.  Breitenbach,  Alsace,  22 
May  1853.  At  two  he  was  brought  to  America 
by  his  parents  who  settled  in  Saint  Louis,  Mo. 
His  art  studies  were  begun  in  f883  in  Paris. 
His  first  exhibit,  a  life  size  nude  figure  called 
'  Evening,  >  won  honorable  mention  in  the  Salon 
of  1888.  His  principal  works  are:  a  bronze 
figure  <  Victory,  >  on  the  soldiers  and  sailors' 
monument  at  Jamaica,  Long  Island;  the  bronze 
< Solon, >  in  the  Library  of  Congress,  Washing- 
ton, D.  C;  and  the  heads  of  Goethe,  Pranklm 
and  Macaulay  which  form  a  part  of  the  facade; 
and  the  heroic  marbles  <  Wisdom  >  and  <  Force  > 
above  the  New  York  Appellate  Court  building 
in  Madison  Square,  New  York. 

Rudder,  an  oar  or  other  instrument  by 
which  a  ship  is  steered,  being  that  part  of  the 
helm  which  consists  of  a  piece  of  timber  which 
enters  the  water,  and  is  attached  to  the  stem- 
post  by  hinges,  on  which  it  turns.  The  action 
of  the  rudder  may  be  thus  explained:  While  it 
remains  in  line  with  the  keel,  the  force  of  the 
water  gliding  past  the  dead  wood,  or  narrow 
portion  of  the  stem,  is  equal  on  both  sides  of 
the  rudder,  and  equilibrium  is  maintained;  but 
if  the  rudder  be  forced  to  one  side  the  pressure 
is  taken  off  on  the  opposite  side,  while  from 
acting  at  a  less  angle  the  water  exercises  an 
increased  pressure  on  the  side  to  which  the 
rudder  is  turned.  The  effect  is  to  force  the 
stem  round  on  the  centre  of  gravity  as  a  pivot, 
the  ship's  head,  of  course,  turning  to  the  same 
side  as  that  on  which  the  rudder  is.  When 
\he  head  has  sufficiently  deviated  from  its  for- 
mer line  the  rudder  is  permitted  to  resume  its 
straight  position.  In  sailing  on  a  wind,  the 
mdder  is  kept  permanently  on  one  side  to 
•ounteract  the  tendency  to  make  leeway. 

Rudder  Fish,  so  named  from  being  per- 
ceived usually  in  the  wake  of  ships,  following 
the  movement  of  the  rudder,  and  doubtless 
attracted  by  the  refuse  thrown  overboard,  is  a 
small  fish  of  the  genus  Palinurus  allied  to  the 
mackerel  family,  very  common  in  the  Pacific 
and    Atlantic    oceans.     Tht    Palinurus    perci- 


formis,  the  rudder  perch,  or  black  pilot  fish  oi 
the  fishermen  of  Martha's  Vineyard,  attains  a 
length  of  from  nine  to  twelve  inches,  and  is 
caught  on  the  coasts  of  Massachusetts  and 
New  York,  specimens  having  been  obtained  in 
Boston  Harbor  hovering  around  the  stems  of 
vessels  or  keeping  near  such  floating  bodies  as 
casks,  planks,  logs,  and  other  flotsam.  The 
back  and  top  of  the  head  is  brownish  with 
black  blotches,  the  sides  bluish-white  with 
minute  black  dots,  and  the  under  parts  lighter; 
the  color  of  the  young  is  a  bright  bronzed 
black,  variegated  with  yellow  circular  spots 
obscure  redmsh  hues  and  streaks  of  white  ano 
yellow  lining  the  sides;  there  is  a  depression 
between  the  eyes  which  are  protected  by  an 
overhanging  bony  ridge,  and  in  front  of  the 
fleshy  rays  of  the  dorsal  are  eight  short  spines. 
The  rudder  fish  belong^  to  the  division  of  the 
scomberoids  in  which  the  first  dorsal  is  com- 
posed of  isolated  spines  connected  by  a  low 
membrane,  but  tmlike  the  scomberoids  there 
are  one  or  more  spines  in  front  of  the  anal  fin. 

Rudder  Grange,  a  humorous  story  by 
Frank  R.  Stockton,  which  appeared  serially  in 
1879  and  was  the  first  of  the  author's  books 
to  attract  general  attention.  A  slight  thread  of 
story  suffices  to  connect  a  series  of  humorous 
episodes  which  result  from  the  efforts  of  a 
young  couple  to  establish  themselves  in  a  sum- 
mer home  at  once  desirable  and  inexpensive. 
In  <The  Rudder  Grangers  Abroad*  and  'Po- 
mona's Travels'  (1894),  the  principal  figures 
in  'Rudder  Grange*  reapjjear. 

Ruddiman,  r&dt-man,  Thomas,  Scottish 
scholar:  b.  Raggel,  Banffshire,  October,  1674; 
d.  Edinburgh  19  Jan.  1757.  He  was  graduated 
at  Aberdeen  in  1694,  revised  and  edited  several 
works  by  Scottish  authors,  and  to  the  famous 

goetical  translation  of  Virgil's  'jEneid,'  by 
•ishop  Douglas,  added  a  glossary,  which 
brougnt  him  fame  as  a  Latin  scholar.  In  1 7 14 
he  published  his  'Rudiments  of  the  Latin 
Tongue,'  a  work  which  supplanted  all  previous 
Latin  grammars  in  use  in  Scotland,  and  which 
he  lived  to  see  pass  through  15  editions.  In 
1715  became  a  publisher  and  in  this  capacity 
edited  and  brougnt  out  many  famous  books,  and 
in  1725  the  first  volume  of  his  own  'Gramma- 
ticae  Latinae  Institutiones,  >  and  an  abridgement 
of  the  three  volumes  in  1740.  Consult:  Chal- 
mers, 'Life. of  Ruddiman'  (1794);  Chambers. 
•Eminent  Scotsmen.' 

Ruddy  Duck,  a  rather  small,  quick-diving 
handsome  duck  {Erismaiura  ntbida),  which  is 
to  be  found  throughout  North  and  Central 
America,  breeding  in  all  suitable  localities.  It 
is  related  to  several  foreign  sea-ducks,  the 
Australian  musk-duck,  etc.,  but  is  itself  con- 
fined to  this  continent.  This  duck  is  about  17 
inches  long,  and  chiefly  tawny  brown,  the  drake 
becoming  glossy  chestnut  in  full  breeding 
plumage;  considerably  waved  and  dotted,  and 
the  lower  parts  mottled  silver-white. 

Rude,  Francois,  frah-swa  rfld,  French 
sculptor:  b.  Dijon  4  Jan.  1784;  d.  Paris  3  Nov 
185s.  He  was  originally  a  blacksmith,  but  en- 
tered the  Ecole  des  Beaux  Arts  in  1807  and 
was  under  the  instmction  of  Cartellier.  From 
18 1 5  to  1827  he  worked  at  Brussels  decorating 
the  royal  palace  and  subsequently  settled  at 
Paris,  where  liis  real  artistic  life  began.    Hm 
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Chief  works,  which  indicate  a  combination  of 
antioue  simplicity  with  modem  naturalism,  are 
his  'Mercury*  (1827),  now  in  the  Louvre;  his 
'Neapolitan  Fisher  Boy,'  also  in  the  Louvre; 
his  'Louis  Xin.,'  as  a  boy  1842;  'Sepulchral 
Monument  of  Cavaignac,>  in  the  cemetery  of 
Montmartre  (1847);  a  'Crucifixion*  and  the 
'Maid  of  Orleans*  (1832),  both  in  the  Louvre; 
♦Hebe'  and  'Love  as  the  Conqueror  of  the 
World,'  in  the  museum  at  Dijon. 

Rtidiger,  Fedor  VasUievitch,  Russian  count 
and  general:  b.  Courland,  1780;  d.  Carlsbad, 
Bohemia,  22  June  1856.  He  came  of  a  noble 
Courland  family,  and  entered  the  army  when  a 
youth  He  saw  active  service  in  Germany  and 
France  during  the  campaigns  of  18 13-14  as  a 
major-general;  in  1828-29  served  as  a  lieu- 
tenant-general in  the  war  with  Turkey;  and 
after  the  suppression  of  the  Polish  rebellion, 
was  promoted  to  be  general  of  cavalry.  Under 
Paskevitch  he  followed  the  campaign  in  Hun- 
gary in  1849,  took  an  active  part  in  the  battles 
of  Waitzen  and  Debreczin,  and  on  GOrgey's 
attempted  retreat  to  Arad,  pursued  him  and 
compelled  his  surrender  at  Vildgos.  During 
Paskevitch's  absence  in  the  Crimea  in  1854, 
Rttdiger  was  appointed  lieutenant-governor  of 
Poland. 

Rudinger,  Ricolaus,  German  physician  and 
professor  of  anatomy;  b.  Rttdeshemi,  Prussia, 
25  March  1832;  d.  Munich  23  Aug.  1896. 
After  studies  at  the  universities  of  Heidelberg 
and  Giessen,  he  was  graduated  M.D.  in  1855  at 
the  latter  university.  He  had  exhibited  a 
natural  aptitude  for  anatomy  and  became  as- 
sistant to  his  instructor  Bischoff  in  the  Univer- 
sity of  Munich,  where  in  1881  he  was  appointed 
Professor  of  Anatomy.  In  his  lectures  and  his 
contributions  to  professional  periodicals,  photo- 
graphic reproductions  of  his  operations  were 
notable  features;  from  1867  to  1870  he  was 
co-editor  of_  '  Monatsschriit  fttr  Ohrenheil- 
kunde'  and  in  iSt"?  of  'Beitrftge  zur  Anthro- 
pologie  und  Urgeschichte  Bayems';  the  most 
valuable  of  his  numerous  publications  are 
'Atlas  des  peripherischen  Nerven-systems  des 
menschlichen  KOrpers*  (1872);  'Atlas  des 
menschlichen  GehOrorganes'  (1875);  ^'"^  *'^**" 
pographisch-chirurgische  Anatomte  des  Men- 
schen>  (1873-79). 

Rudini,  roo-de'nS,  Antonio  Stairabba  di, 
Marquis,  Italian  statesman:  b.  Palermo,  Sicily, 
6  April  1839.  In  1866  he  became  mayor  of 
Palermo,  and  in  1867  a  member  of  the  Chamber 
of  Deputies.  He  was  appointed  minister  of  the 
interior  in  the  following  year,  but  served  only  a 
few  months.  After  the  fall  of  the  Menabra  cab- 
inet he  held  no  prominent  office  until  in  1891, 
when,  having  become  the  head  of  the  constitu- 
tional party,  he  succeeded  Signer  Crispi  in  the 
ministry  of  foreign  affairs,  and  was  made  pre- 
mier. In  1892  the  premiership  passed  again  to 
Crispi,  but  in  1896  Rudini  returned  to  power  as 
a  result  of  Signor  Crispi's  disastrous  Abyssinian 
policy.  He  continued  in  the  premiership  until 
i8q8,  when  he  resigned  his  office.  His  renewal 
of  the  Triple  Alliance  and  conclusion  of  peace 
with  Abyssinia  were  the  most  important  of  his 
executive  acts,  while  his  continued  yielding  to 
the  pressure  of  the  radical  party,  and  failure  to 
weld  the  conservative  elements  of  the  Italian 
parliament  are  quoted  against  his  administra- 
tion. 


Rudler,  Frederick  IXniliam,  English  scien- 
tist, educator,  and  writer:  b.  London  8  July 
1 84 1.  A  predilection  for  scientific  study  and 
research  led  to  an  early  appointment  as  as- 
sistant in  the  Museum  of  Practical  Geology  in 
1 86 1.  In  1870  he  was  elected  assistant  secre- 
tary to  the  Ethnological  Society,  and  from 
1876  to  1879  was  professor  of  natural  science  in 
the  University  College  of  Wales,  an  appoint- 
ment he  resigned  on  being  made  curator  of  the 
museum.  He  was  one  of  the  lecturers  of  the 
London  Societv  for  the  Extension  of  University 
Teaching;  in  1880  was  president  of  the  anthro- 
pological department  of  the  British  Association ; 
and  m  1889  president  of  the  Geologists'  Asso- 
ciation. He  was  appointed  director  of  the 
Anthropological  Institute,  and  editor  of  its 
'Journal,  >  was  co-editor  of  Ure's  <  Dictionary  of 
Arts,  >  and  as  a  prolific  contributor  of  scientific 
subjects  to  encyclopedias  and  technical  peri- 
odicals is  well-known. 

Rudolf  I.,  roo'dSlf,  emperor  of  Germany, 
founder  of  the  imperial  house  of  Austria:  b.  i 
May  12 18;  d.  Germersheim  15  July  1291.  He 
was  the  eldest  son  of  Albert  IV.,  count  of  Haps- 
burg  and  landgrave  of  Alsace,  was  brought  up  in 
the  court  and  camp  of  the  Emperor  Frederick 
II.;  and  on  the  death  of  his  father  succeeded  to 
lands  of  a  very  moderate  extent,  which,  in  the 
spirit  of  the  times,  he  sought  to  augment  by 
military  enterprises.  He  gained  some  territory 
by  his  marriage  in  1245  and  more  by  his  fre- 
quent military  aggressions.  In  1273,  while  en- 
camped before  the  walls  of  Basel,  he  received 
the  unexpected  intelligence  that  he  was  elected 
king  of  the  Romans,  and  emperor,  in  preference 
to  Alphonso,  king  of  Castile,  and  Ottokar,  king 
of  Bonemia.  His  confirmation  was  not  attained 
without  some  difficulty,  however.  Pope  Greg- 
ory X.  induced  the  King  of  Castile  to  withdraw 
his  pretensions,  but  the  King  of  Bohemia,  at 
that  time  one  of  the  powerful  princes  in  Europe, 
persisted  in  his  opposition,  and  a  war  ensued,  in 
which  he  was  defeated  and  compelled  to  sue  for 
peace,  and  agree  to  pay  homage.  He  broke  the 
treaty  in  1277,  but  the  following  year  was  de- 
feated a  second  time,  and  slain.  The  Diet  of 
Augsburg  in  1282  formally  conferred  Austria, 
Styria,  Carinthia,  and  Carinola  on  Rudolf's  two 
sons,  Albrecht  and  Rudolf,  as  a  joint  inher- 
itance. He  restored  peace  and  order  to  Ger- 
many, and  wisely  put  down  the  private  for- 
tresses, which  served  as  a  retreat  to  banditti  and 
to  ferocious  nobles.  For  these  and  other  emi- 
nent services  in  the  same  spirit  he  obtained  the 
title  of  *a  living  law,»  and  was  regarded  as  a 
second  founder  of  the  German  Empire.  He 
asked  the  Diet  at  Frankfort  to  secure  the  im- 
perial throne  to  his  son  Albrecht,  but  the  elec- 
tors were  jealous  of  the  powerful  family  and 
their  refusal  caused  such  mortification  to  the 
aged  emperor  that  he  did  not  long  survive. 
Consult:  Kopp,  'KOnig  Rudolf  und  seine  Zeit> 
(1845-9,  contmued  by  Busson  187 1);  Hein,<  Ru- 
dolf von  Habsburg*  (1874) ;  Schulte,  'Geschichte 
der  Habsburger*  (1887);  Zisterer,  'Gregory  X. 
und  Rudolf  von  Habsburg*  (1891). 

Rudolf  n.,  emperor  of  Austria:  b.  Vienna 
18  July  1552;  d.  Prague  20  Jan.  161 2.  He  was 
educated  in  Spain,  and  before  the  death  of  his 
father,  Maximilian  II.,  was  crowned  king  of 
Hungary  in  1572 ;  king  of  Bohemia  in  1575,  ^^* 
same   year  being   also   crowned   at   Ratisbon 
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king  of  the  Romans.  He  succeeded  to  the 
Austrian  throne  12  Oct  1576.  His  disposition 
was  mild  and  his  tastes  indined  toward  litera- 
ture rather  than  toward  government.  Early  in 
bis  reign  he  began  to  impose  restrictions  upon 
the  holding  of  public  offices  by  Protestants  and 
in  some  districts  civil  war  resulted.  The  western 
parts  of  the  empire  were  enabled  to  overcome 
the  designs  of  the  king,  and  by  1603  the  Protes- 
tants formed  an  offensive  and  defensive  alliance 
at  Heidelberg  to  maintain  their  civil  and  reli- 
gious liberties.  In  Austria,  Bohemia  and  Hun- 
gary, however,  the  Protestant  religion  was  for  a 
time  practically  suppressed.  The  Turks  made 
constant  inroads  in  the  east  and  in  1596  Ma- 
homet invaded  Hungary,  captured  Erlau  and 
defeated  the  Austrians  under  Archduke  Maxi- 
milian, though  he  ceased  his  incursions  at  this 
point.  In  1608  Rudolf's  brother  Matthias,  who 
bad  made  a  treaty  with  the  Turks  and  pacified 
the  disaffected  Hungarians,  compelled  Rudolf 
to  acknowledge  him  king  of  Hungary  and  gov- 
ernor of  Austria  and  Moravia.  With  this  con- 
firmation of  Matthias'  power  the  states  of 
Austria  regained  the  religious  privileges  they 
had  enjoyed  under  Maximilian.  In  1611  Ru- 
dolf was  formally  deposed  and  Matthias 
succeeded  him.  He  was  the  patron  of  Kepler 
and  Tycho  Brahe  and  the  astronomical  calcu- 
lations produced  by  these  two  are  known  as 
the  *Rudolphine  Tables."  Consult:  Gendely, 
'Rudolph  II.  und  seine  Zeit*  (1863-5). 

Rue,  a  perennial  (Ruta  graveolens),  wild  in 
the  Mediterranean  regions,  but  also  cultivated. 
Its  stems  are  about  two  feet  high,  bearing 
alternate  decompound  bluish  green  leaves,  pellu- 
cid-dotted, with  an  acrid  juice  and  bitter  taste; 
and  corymbs  of  yellowish  green  small  four- 
merous  flowers,  with  crimped  petals.  Rue  has 
been  employed  medicinally  on  account  of  its 
antispasmodic  and  stimulant  properties,  and  was 
also  used  in  folk  medicine  as  a  disinfectant, 
probably  because  of  its  strong  and  disagreeable 
odor  and  taste,  which,  however,  did  not  prevent 
its  use  as  salad.  Rue  also  entered  largely  into 
magic  rites,  and  witch-lore.  Early  missionaries 
in  England  were  said  to  have  sprinkled  water 
from  brushes  made  of  rue,  whence  the  name 
referred  to  by  Ophelia.  "There's  rue  for  you 
.  .  .  We  may  call  it,  herb  of  grace  o'  Sun- 
days,® and  Perdita  speaks  of  it,  with  rosemary, 
as  one  of  the  flowers  for  remembrance. 

Ruff,  a  sandpiper  {Machetes  pugnax)  of  the 
northern  parts  of  the  Old  World,  the  female  of 
which  is  called  "reeve."*  It  is  about  10  inches 
long,  and  the  bill  1%;  above  it  is  varied  with 
black,  rufous,  and  gray,  arranged  in  oblique 
bands  on  the  scapulars  and  tertiaries,  and  whit- 
ish below ;  primaries  dark  brown,  with  green  re- 
flections above  and  with  inner  webs  finely  mot- 
tled toward  the  base;  the  tail  transversely 
barred;  sides  of  rump  white,  bill  brown,  and 
legs  yellow.  The  males  in  spring  have  the  feath- 
ers of  the  neck  developed  into  a  kind  of  ruff, 
whence  the  common  name,  and  the  face  is  cov- 
ered with  reddish  papillx;  they  fight  during  the 
breeding  season,  unlike  most  wading  birds ;  they 
are  also  polygamous,  and  larger  than  the  fe- 
males, in  these  respects  seeming  to  form  one 
of  the  links  between  wading  and  gallinaceous 
birds.  The  colors  of  the  ruff  vary  exceed- 
ingly, and  no  two  are  precisely  similar.     They 


are  natives  of  northern  Europe  and  Asia,  mi- 
grating southward  during  winter,  and  they  are 
found  chiefly  in  flocks,  in  marshy  districts; 
they  feed  at  night,  on  worms,  insects,  and  larv«; 
the  nest  is  made  of  coarse  grass,  and  is  placed 
in  a  hollow  of  the  ground ;  the  eggs  are  4  or  5, 
pointed,  green,  with  brown  specks.  Their  flesh 
IS  highly  esteemed  for  the  table;  they  are  taken 
alive  in  nets,  and  are  fattened  for  market  on 
bread  and  milk  and  boiled  wheat,  in  a  dark 
place  to  prevent  their  fighting;  great  num- 
bers are  sent  from  Holland  to  London. 

Ruffed  Grouse.     See  Grouse. 

Ruffed  Lemur.     See  Lehitb. 

Ruf'fin,  Edmund,  American  agriculturist: 
b.  Prince  George  County,  Va.,  5  Jatu  1794;  <L 
near  Danville,  Va.,  15  June  1865.  He  was  edu- 
cated at  William  and  Mary  College,  served  in 
the  Virginia  legislature,  was  for  many  years 
president  of  the  .Virginia  Agricultural  Society, 
and  in  1833-42  editor  of  the  'Farmer's  Regis- 
ter.' He  was  an  ardent  state-rights  man,  and 
as  member  of  the  Palmetto  Guard  of  South 
Carolina  fired  the  first  shot  on  Fort  Sumter  in 
1861.  He  committed  suicide  because  of  his  un- 
willingness to  live  under  the  United  States  gov- 
ernment. He  published:  < Essay  on  Agricultural 
Education*  (1833);  'Anticipations  of  the  Future 
to  Serve  as  Lessons  for  the  Present  Time' 
(i860)  ;  edited  William  Byrd's  'Westover  Man- 
uscripts'  (1841)  ;  etc. 

_  Rugby,  England,  a  market  town  of  War- 
wickshire, 81  miles  by  rail  northwest  of  LondoiL 
It  is  picturesquely  situated  on  an  eminence  south 
of  the  Avon,  and  is  celebrated  for  its  public 
school,  (see  Rugby  School).  The  i>arish  church 
recently  restored,  the  modem  municipal  offices, 
and  the  free  public  library  are  other  noteworthy 
features. 

Rugby,  Tenn.,  the  place  in  Morgan 
County,  about  140  miles  north  of  Chattanooga, 
where  Thomas  Hughes  (q.v.)  and  others  from 
England  established  a  colony  in  l88a  They  pur- 
chased a  large  tract  of  land,  laid  out  a  town, 
divided  the  remaining  portion  into  farms  and 
parks,  and  established  several  industries.  It  is 
in  a  rich  mining  and  agricultural  region  on  the 
Cumberland  plateau.  The  settlement  proved  a 
foilure ;  but  the  place  is  now  a  health  resort. 

Rug'by  School,  a  famous  English  public 
school  founded  in  1567  by  Lawrence  Sheriff,  who 
bequeathed  for  its  support  property  in  Man- 
chester Square,  London.  Until  the  second 
quarter  of  the  19th  century  its  importance  was 
local  in  character,  however,  but  under  the  head- 
mastership  of  Arnold  (q.v.)  1828-42,  it  became 
one  of  the  greatest  schools  of  England, —  to  be 
ranked  with  Westminster,  Eton,  and  Harrow. 
Among  famous  headmasters  who  followed  Ar- 
nold are  Archbishop  Tait,  the  late  Dean  Bradley 
of  Westminster,  the  late  Archbishop  Temple, 
and  John  Percival,  now  bishop  of  Hereford, 
who  was  succeeded  in  1895  by  Rev.  Herben 
Armitage  James,  the  present  headmaster.  The 
roll  of  distinguished  Rugby  scholars  is  a  long 
one;  among  them  may  be  mentioned  Matthew 
Arnold,  Dean  Stanley,  Landor,  Qough,  Thomas 
Hughes,  author  of  <Tom  Brown's  School  Days,' 
Dean  Vaughan  and  Lord  Derby.  Under  the 
mastership  of  Dr.  Temple  (1857-^)  the  chapel 
was    rebuilt,   a   gymnasium   erected,  and   other 
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new  buildings  added,  while  under  Dr.  Jex- 
Blake  ( 1874-87 )_  still  more  building  was  carried 
on  and  Rugby  is  to-day  particularly  modem  in 
the  character  of  its  buildings,  which  are  Eliza- 
bethan in  style,  and  in  its  appointments  gener- 
ally. Consult:  Goulbum,  'The  Book  of  Rugby 
SchooP  (1856)  ;  Hughes,  'Torn  Brown's  School 
Days'  (1857);  'Life  of  Thomas  Arnold' 
( i85o) ;  Bloxam  and  Payne-Smith,  'Rugby:  its 
School  and  Neighborhood'  (1889);  Rouse, 
'History  of  Rugby  School'   {1898). 

Ruge,  roo'gS,  Arnold,  German  socialist:  b. 
Bergen,  Prussia,  13  Sept.  1802;  d.  Brighton, 
England,  31  Dec.  1880.  He  was  educated  at 
Heidelberg,  Jena,  and  the  University  of  Halle, 
where  in  1830  he  became  a  professor.  His  first 
literary  production  was  a  translation  of  Sopho- 
cles' 'CEdiijus  in  Kolonos'  (1830).  He  was 
later  identified  with  the  founding  of  the 
'Hallesche  Jahrbiicher'  and  became  known  as 
an  advocate  of  radical  doctrines.  In  1843  he 
went  to  Paris  where  he  was  associated  with 
Karl  Marx,  and  there  published  his  'Zwei  Jahre 
in  Paris.'  In  1847  he  started  a  journal,  'Die 
Reform,'  in  Berlin.  Accused  of  complicity  in 
the  revolution  of  1848,  he  fled  to  England.  He 
was  there  identified  with  Mazzini  and  Ledru- 
Rollin  in  their  efforts  to  organize  a  democratic 
league  for  the  establishment  of  political  equality 
throughout  the  world.  The  movement  to  unite 
the  provinces  of  Germany  in  1866-70  was 
strengthened  by  his  sympathy,  and  his  services 
in  this  cause  were_  recognized  by  the  German 
empire.  He  published:  'Political  Pictures' 
(1848);  <Our  System'  (1850);  'In  Former 
Times'  (1862-7)  ;  and  a  'Manifesto  of  the  Ger- 
man People'   (1866). 

Riigen,  rii'gen,  an  island  belonging  to 
Germany;  in  the  Baltic  Sea;  area,  377  square 
miles.  The  coast  has  many  indentations;  on 
the  northeast  the  island  terminates  in  a  chalk 
clifF,  nearly  perpendicular  and  about  400  feet 
above  the  \yater.  Peculiar  shaped  boulders  are 
found  on  different  parts  of  the  island.  Accord- 
ing to  Tacitus,  the  ancient  Germanic  goddess 
Hertha  (Earth)  was  worshipped  here  at  Hertha 
Lake,  "rhe  soil  is  fertile;  ajfriculture,  stock- 
raising,  and  fishing  are  the  chief  occupations. 
The  coast  villages  are  popular  sea-bathing  re- 
sorts.    Bergen  is  the  capital.     Pop.  46,800. 

Rugendas,  roo'gen-das.  Georg  Philipp, 
German  painter:  b.  Augsburg,  i6to;  d.  there 
17^  His  right  hand  becoming  disabled  he 
painted  and  engraved  with  his  left.  He  exposed 
I  imself  to  the  fire  and  carnage  at  Augsburg 
that  he  might  delineate  the  scene. 

Ruger,  roo'ger,  Thomas  Howard,  Ameri- 
can army  officer:  b.  Lima,  N.  Y.,  2  April  1833; 
d.  Stamford,  Conn.,  3  June  1007.  He  was  grad- 
uated from  West  Point  in  1854,  studied  law,  and 
in  i83.=;-6,  was  engaged  in  practice.  At  the 
ntttbrcak  of  the  Civil  War  he  _  was  appointed 
lieutenant-colonel  and  was  prominent  in  numer- 
ous engagements.  He  suppressed  the  draft 
riots  in  New  York  in  1863,  was  in  command 
of  a  division  at  Gettysburg,  served  under  Gen- 
eral Sherman,  and  in  1864  was  brevetted  major- 
general  of  volunteers.  _  He  was  mustered  out  of 
the  volunteer  service  in  1866,  and  in  that  year 
was  appointed  colonel  in  the  regular  army.  In 
1868  he  was  military  governor  of  Georgia,  su- 
perintendent at  West  Point  in  1871-6,  and  in 
1876-8  was  in  command  of  the  Department  of 


the  South.    He  was  promoted  major-general  in 
1895,  and  in  189Z  was  retired. 

Ruggles,  rQg'lz,  Timothy,  American  law- 
yer, politician,  and  loyalist :  b.  Rochester,  Mass., 
20  Oct  171 1 ;  d.  Wilmot,  Xova  Scotia,  4  Aug. 
1795.  He  was  graduated  from  Harvard  in  1732, 
represented  Rochester  in  the  general  court  in 
1736,  opened  a  law  office  at  Sandwich,  Barnsta- 
ble County,  and  was  connected  with  many  cases 
of  local  importance  in  Plymouth,  Bristol,  and 
Barnstable  counties.  Subsequently  he  removed 
to  Hard  wick.  In  1755  he  was  second  in  com- 
mand to  Sir  William  Johnson  at  the  battle  of 
Lake  George,  in  1756,  was  made  judge  of  the 
court  of  common  pleas  of  Worcester  County, 
and  represented  Hardwick  in  the  general  court. 
in  1762-3  he  was  speaker  of  the  house,  and  from 
1762  until  the  Revolution  chief  justice  of  the 
court  of  common  pleas  in  Worcester  County. 
He  served  with  distinction  in  1750-O0  in  the  ex- 
peditions against  Quebec  and  Monireal,  and  in 
recognition  received  the  sinecure  post  of  sur- 
veyor-general of  the  King's  forests.  He  was  a 
delegate  in  1765  to  the  Stamp-act  congress  at 
New  York  and  was  elected  its  president.  Upon 
his  refusal  to  forward  to  Great  Britain  the  ad- 
dresses and  petitions  passed  by  the  congress, 
he  was  reprimanded  by  the  general  court.  From 
that  time  he  was  identified  with  the  royalist 
cause.  In  1774  he  was  made  mandamus  coun- 
cillor, and  in  consequence  was  forced  for  safety 
to  flee  from  Hardwick  to  Boston,  then  garrf- 
soned  by  the  British.  He  made  some  efforts  to 
recruit  a  loyalist  corps,  and  in  1770,  on  the  de- 
parture of  the  British  troops,  went  with  them 
to  Nova  Scotia,  where  he  became  a  proprietor 
of  the  town  of  Digby.  He  was  a  scholar  and 
wit,  and  an  excellent,  though  aggressive, 
pleader. 

Rugs,  OrientaL  History. —  The  origin  of 
the  floor  coverings,  popularly^  known  as  Oriental 
rugs,  is  a  matter  of  tradition,  and  therefore 
purely  suppositional,  for  the  fragmentary  record 
of  the  ancients,  on  this  subject,  is  casual  and  ex- 
ceedingly incomplete. 

Undoubtedly,  however,  along  with  ^he  slow 
evolution  of  human  progress,  rugs,  in  some 
form,  filled  their  proper  places  in  the  scant 
household  furniture  of  primitive  man. 

An  old  Hebraic  tradition  ascribes  distinction 
of  skillful  spinning  of  wool  and  weaving  of 
cloth,  to  Naamah,  daughter  of  Lamech,  who 
was  a  near  descendent  of  Adam,  thus  placing 
the  handicraft  of  weaving  close  to  the  Biblical 
account  of  the  beginning  of  the  human  race. 

It  is  not  at  all  improbable  that  Egypt,  the 
successful  producer  of  many  useful  industries 
of  the  ancients,  improved  the  crude  handwork 
of  her  predecessors,  for  we  posses  records 
of  rugs  on  her  rock-cut  tombs,  carvings,  and 
monuments,  some  of  which  date  as  early  as 
twenty-seven  centuries  B.  C. 

Other  wall  paintings,  stone  carvings,  and 
monuments  in  the  Euphrates  Valley  indicate 
clearly  that  the  dwellers  of  these  regions  such 
as  Chaldeans,  Assyrians,  Armenians,  and  Per- 
sians were  the  first  to  use  the  rug  for  floor 
coverings,  wall  hangings,  tomb  coverings, 
awnings,  and  for  devotional  purposes;  and  that 
afterwards  the  conquerors  of  these  peoples,  the 
Greeks,  Romans,  Turks,  Turkomans,  and  Sara- 
ceens,  took  up  the  industry  and  spread  its 
popularity  throughout  their  domjgions. 
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Ancient  Authorities.  —  Besides  Biblical 
writers,  among  the  ancients  who  mention  rugs 
and  carpets,  are  included  Diodorus,  Ebers, 
Homer,  Plaiitus,  Horace,  Pliny,  Josephus, 
Arrian,  and  almost  all  writers  of  note;  but 
as  stated  above,  not  one  of  these  famous  men 
imparts  definite  information  concerning  the 
industry. 

Introduced  into  Europe. —  While  very  little 
is  known  concerning  the  rugs  of  the  ancients, 
our  knowledge  takes  definite  shape  and  grows 
in  volume  along  with  the  triumphant  march  of 
the  religion  of  Mohammed,  the  great  prophet 
of  Arabia,  whose  enthusiastic  followers  went 
from  victory  to  victory,  till  they  threatened  the 
very  existence  of  mediseval  Europe. 

Rug  making  was  introduced  to  Europe  by 
the  Moors,  whose  palaces  and  mosques  in  Cor- 
dova, Granada,  and  Castillia,  were  adorned 
with  magnificent  carpets;  and  later,  when  the 
Crusaders  returned  from  their  wars  against  the 
followers  of  the  Crescent,  they  brought  back 
with  them  not  only  a  violent  desire  for  Oriental 
luxuries,  but  a  knowledge  of  Oriental  handi- 
craft, most  important  among  which  were  rugs 
and  carpets. 

Thus,  in  about  the  latter  part .  of  the  13th 
century  A.  D.,  rugs  were  introduced  in  Europe 
and  England  as  objects  of  wonderful  ingenuity 
and  of  great  value.  _ 

From  that  time  interest  in  rugs  from  the 
Orient  has  constantly  increased  among  all 
civilized  people's  till  to-day  they  rule  supreme 
as  the  most  desirable  ancl  most  artistic  floor 
coverings  in  the  world. 

Process  of  Making. —  The  general  process  of 
rug  making  of  to-day  is  as  old  as  when  it  was 
described  first  by  ancient  writers.  To-day  rugs 
are  made  by  the  descendents  of  first  rug 
makers  in  the  same  crude  and  primitive  fashion. 
Nothing  has  been  changed  —  nothing  could 
be  changed  —  for  the  process  is  so  absurdly 
rudimentary  that  it  precludes  improvement.  In 
the  use  of  material,  dyes,  and  implements  there 
has  been  no  alteration  made,  since  before  the 
period  when  Cleopatra  was  presented  to  Oesar 
wrapped  in  a  magnificent  carpet. 

(a)  The  Loom,  more  properly  the  frame, 
on  which  a  rug  is  to  be  made,  consists  of  two 
perpendicular  poles  (not  infrequently  two  trees) 
driven  in  the  ground  at  a  desired  distance 
from  each  other;  to  these  are  fastened  two 
horizontal  bars,  one  on  top,  the  other  at  the 
bottom  of  the  poles. 

(b)  Tools. —  It  is  an  absurdity  to  dignify 
by  the  name  of  "tools"  a  crude  wooden  or 
iron  comb,  and  a  pair  of  common  shears,  which 
about  conclude  the  description  of  the  "machin- 
ery" of  rug  making:  no  other  implement  is 
required  for  the  production  of  the  finest 
Oriental  rug. 

(c)  The  Warp. —  The  warp  of  a  rug  con- 
sists of  desired  thickness  of  thread  or  twine 
in  wool,  cotton,  linen,  hemp,  goats'  or  camels' 
hair,  and  in  some  cases  silk,  which  is  stretched, 
back  and  front,  upon  the  horizontal  bars  01 
the  frame,  at  even  spaces,  to  form  the  founda- 
tion of  the  rug. 

(d)  The  Weft. —  Before  actual  tying  of 
the  colored  yarn  to  the  warp,  the  maker  weaves 
the  salvage  or  diaper,  beginning  at  the  bottom 
of  the  warp.  To  do  this  he  introduces  a 
shoot  of  hemp  or  wool  or  cotton  by  means 
of  a  treadle  and  crossing  the  warp,  which  is 


repeated  till  a  desired  width  is  woven;  then  he 
beats  this  down  with  his  comb.  This  cross 
warp,  introduced  after  each  row  of  the  knotted 
yarn,  is  called  the  weft  of  the  rug,  which 
very  often  determines  the  fineness  and  the 
strength  of  the  finished  article. 

(e)  The  Knotting.— All  Oriental  rugs  are 
actually  tied  to  the  warp  —  tuft  by  tuft 
separately  —  these  are  tied  by  hand;  so,  prop- 
erly speaking,  rugs  are  not  woven,  but  built, 
tied,  knotted.  This  part  of  the  process  re- 
quires great  skill,  accuracy,  and  more  than 
Job-like  patience. 

Two  ways  of  knotting  are  employed  through- 
out the  Orient  in  rug  making:  (i)  The  Persian 
(Sehna)  knotting:  (2)  the  Turkish  (Ghiordez) 
knotting.  The  Persian  knotting  consists  in 
winding  the  two  ends  of  the  yam  around  two 
separate  threads  of  the  warp,  and  bringing 
the  two  ends  of  the  yam  to  me  surface  from 
between  each  space  of  the  warp.  The  Turk- 
ish knotting  consists  in  winding  the  two  ends 
of  the  yam  round  two  separate  threads  of 
the  warp  alternately  and  bringing  the  two  ends 
to  the  surface  between  every  two  threads. 

The  Yarn. —  Almost  every  wooly  animal  and 
hairy  beast  contributes  its  quota  to  the  floor 
covering  of  the  Orient,  and  cotton  hemp  and 
linen,  in  some  cases  silk,  and  even  gold  and 
silver  threads  are  used  to  bind  together  the 
"flowing  lines  of  beauty*  of  the  rug. 

In  the  inaccessible  fastness  of  Kirman,  the 
vast  mountain  chains  of  Kurdistan  and  in 
the  enchanting  valleys  of  Shiraz  and  Kashmere 
and  Euphrates,  countless  flocks  of  sheep  >'ield 
the  finest  wool;  not  to  mention  the  soft  and 
downy  wool  raised  in  the  shadow  of  Ararat  in 
Armenia,  and  under  the  shelter  of  Demavend 
in  Persia;  and  the  camel  of  Arabia,  and  the 
goat  of  Angora  and  of  Bokhara,  vie  with 
each  other  in  their  contribution  of  marvelous 
hair,  which  is  transformed  into  bits  of  scintil- 
liating  gems  in  the  hands  of  the  skillful  artist 
of  the  Orient 

The  wool,  after  being  sheared,  is  washed 
thoroughly,  and  sorted,  and  carded  upon  crude 
wooden  or  iron  rakes,  and  afterwards  spun 
very  much  after  Mr.  James  Bryce's  descrip- 
tion: "Each,  [spinner]  like  the  fates  of  Ca- 
tullus, bore  a  distaff  in  her  hand,  with  a  lump 
of  wool  upon  her  wrist,  and  this  they  plied 
as  they  drove  their  flocks  before  them.*  And, 
when  thus  the  wool  is  spun,  it  is  made  into 
skeins  ready  for  the  dyers  vet. 

The  Dyes. —  To  dye  the  yarn  is  a  separate 
industry  in  the  Orient,  and  the  skillful  dyer 
holds  equal  rank  with  the  "dervish*  and  the 
conjurer  — for,  to  extract  beautiful  dyes  from 
animals,  insects,  trees,  plants,  roots,  herbs, 
seeds,  barks,  flowers,  berries,  fruit,  and  from 
every  imaginable  thing  yielding  color,  is  no 
less  wonderful  than  the  feats  of  a  howling 
"dervish"  or  the  mysterious  exorcism  of  the 
magician's  wand. 

From  the  old  Tyrian  purple,  which  adorned 
the  royal  vestments  of  the  ancients,  and  which 
is  a  lost  dye  to-day,  to  the  ordinary  red  madder 
of  Asia-Minor,  the  extracting  of  dyes  and  color- 
ing the  yarn  is  a  long  drawn  process  in  an 
exceedingly  primitive  manner. 

The  usual  method  is  to  boil  in  water  the 
ingredients  of  a  giyen  color,  with  their 
mordant  of  vinegar  or  some  other  acid,  in 
an  earthen   pot,  till  the  desired  constancy  is 
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reached,  _  every  little  while  the  dyer  smelling 
and  tasting  the  liquid.  Afterwards  the  yam 
in  skeins  is  dipped  in  this  preparation,  till  the 
reciuired  shade  is  obtained,  then  withdrawn  and 
dned  in  the  sun.  Often  the  dyed  yarn  is 
exposed  to  the  influence  of  the  elements  for 
weeks  and  weeks,  till  in  the  laboratory  of 
nature  the  dye  becomes  a  permanent  portion 
of  the  wool,  and  remains  thus  as  long  as 
the  material  exists. 

There  are  some  dyes  which  require  no 
such  treatment,  others,  which  must  be  pro- 
duced in  an  entirely  different  manner,  but  in 
each  case  the  skilled  dyer  knows  just  how 
to  obtain  best  results;  and  left  to  his  own 
resources,  given  his  own  time,  he  usually 
accomplishes  the  desired  end. 

Ornamentation. —  Taking  a  wide  survey, 
from  the  sea  of  Marmora  at  the  West,  to  the 
Yellow  Sea  at  the  East,  Oriental  rugs  may  be 
divided  into  two  general  classes,  according 
to  ornamentation:  (a)  geometrical;  (b) 
floral.  The  development  of  geometrical  orna- 
mentation is  attributed  to  the  Turanian  races 
occupying  the  northeastern  portions  of  Asia, 
most  of  whose  rugs  bear  the  stamp  of  a  more 
primitive  type,  which  !ead  us  to  believe  that 
they  are  more  closely  related  to  the  rugs  of 
pre-his.toric  times.  The  design,  popularly  known 
as  the  Swastika  or  filfot  cross  is  believed  to 
constitute  the  basic  pattern  of  all  geometrical 
ornamentation  in  rugs  —  indeed,  some  author- 
ities go  further  in  the  assertion  that  the  Swas- 
tika was  the  first  design  used  for  ornamenta- 
tion by  the  human  race. 

The  floral  ornamentation,  a  later  and  more 
intricate  method,  was  adopted  by  the  Aryan 
races,  and  carried  to  its  highest  development 
by  people  inhabiting  the  country  lying  between 
the  Caspian  Sea  and  the  Persian  Gulf. 

The  typical  design  of  floral  ornamentation 
is  the  'flower  and  knop,'  a  conventionalized  re- 
semblance to  the  Egyptian  lotus  or  the  tree 
of  life  of  the  ancients. 

An  endless  variety  of  patterns  of  both 
classes  appear  on  rugs;  they  are  mixed  and 
intermingled  so  hopelessly,  that  a  rigid  classi- 
fication according  to  ornamentation  is  almost 
impossible. 

Purely  floral  patterns,  such  as  representa- 
tions of  leaves,  trees,  blossoms,  rosettes, 
palmettes,  are  strewn  over  or  under  squares, 
circles,  stars,  octagons,  medallions,  and 
various  forms  of  the  Swastika  in  a  manner 
so  blended,  that  a  classification  of  rugs  ac- 
cording to  ornamentation  resolves  itself  to  an 
unsolveable  riddle. 

Symbolism.—  It  is  stated  by  enthusiastic 
writers  on  Oriental  rugs,  that  a  fascinating 
array  of  symbolism  lies  beyond  those  charming 
patterns. 

The  rug  itself  typifies  the  tiniverse,  and 
its  various  designs  the  ever-changing  phenome- 
na of  life.  The  principal  coloring  of  the  field 
of  the  rug,  if  red,  signifies  life,  victory;  if  blue, 
royalty;  if  white,  purity;  if  green,  devotion;  if 
black,  evil ;  if  yellow,  nobility ;  and  so  on  to 
the  end. 

In  patterns,  the  Swastika  signifies  auspici- 
ousness,  good  luck;  the  flower _  and  knop, 
fortune,  life  everlasting ;  the  circle,  immortalitv ; 
the  star,  the  Star  of  Bethlehem;  the  trianele, 
the  charm  of  Solomon;  the  square,  "the 
square  deaF;  the  comb,  cleanliness,  etc 


Among  vegetation,  the  rose  typifies  love; 
the  lily,  purity;  the  scarlet  tulip  of  Babylon, 
passion;  the  blossom,  innocence;  the  fruit,  pe- 
cundity;  the  tree,  abundance,  etc. 

And  the  star  of  six  points  represents  Allah! 

It  is  reasonable  to  ask,  however,  that  this 
endless  chain  of  designs  having  come  to  us 
from  the  mythological  past,  where  the  light 
of  knowledge  fades  in  the  mist  of  tradition, 
who  can  say  positively  that  a  certain  design 
typifies  a  certain  idea  —  and  that  is  not  "one 
man's  guess  as  good  as  another's"? 

The  greatest  charm  of  Oriental  rugs  lies 
in  the  simplicity  of  construction,  in  the  im- 
press of  individuality  of  effort,  and  in  the  in- 
comprehensible mystery  of  design.  The  man- 
ner of  their  making  is  primitive;  the  materials 
used  are  all  home  made,  and  the  ornamenta- 
tions in  odd  lines,  angles,  squares,  or  in  gro- 
tesque likenesses  of  <nsh,  flesh,  and  fowl,'  the 
original  meanings  of  which  are  forever  buri>  d 
in  the  first  ages  of  mankind  —  these,  and  the  . 
wonder  of  their  marvellous  colorings,  the 
secret  of  many  being  still  secret  and  many 
another  being  entirely  lost,  add  to  the  teasing 
witchery  of  the  Oriental  rugs. 

Names. —  To  the  uninitiated,  of  the  many 
unsatisfactory  peculiarities  concerning  the  sub- 
ject, the  naming  of  Oriental  rugs  is  the  most 
perplexing.  There  is  no  fixed  rule  that  would 
classify  clearly  the  enormously  diversified  out- 
put of  rugs  within  the  vast  area  of  about 
three-quarters  of  the  continent  of  Asia.  There 
are,  however,  six  recognized  geographical 
divisions,  which  include  about  all  Oriental  rugs 
of  our  days,  namely :  ( i ) .  Persian  rugs ;  (2) 
Turkish  rugs;  (3)  Caucassian  rugs;  (4)  Tur- 
koman rugs ;  (s)  Indian  rugs ;  (6)  Chinese 
rugs. 

Persian  Rugs. —  Persia,  the  home  of  floral 
ornamentation,  and  the  most  marvellous  ex- 
ponent of  textile  productions  of  the  Orient, 
stands  on  the  pinnacle  of  fame  by  unanimous 
consent.  She  attained  this  enviable  position 
especially  during  the  benign  reign  of  Shah 
Abbas,  m  the  i6th  and  17th  centuries,  under 
whose  wise  encouragement  she  reached  the 
golden  age  of  the  rug  industry. 

The  Ispahan  rugs,  made  under  Shah  Abbas, 
with  their  gorgeous  field  of  "Ispahan  red," 
decorated  in  tulip,  rose,  lotus,  iris  floriations, 
fastened  together  in  chisselled  tracery  of  re- 
fined meandering  lines  and  angles  at  once 
puzzling  and  fascinating,  established  a  new 
epoch  of  the  rug  industry,  never  equalled  since. 

.And  a  somewhat  similar  pattern  of  the 
Ispahan  having  been  evolved,  the  glosserv  of 
Persian  rugs  was  enriched  by  another  famous 
type  of  pattern  called  the  "Shah  .Abbas,"  after 
the  most  honored  monarch  of  Persia.  The  Is- 
pahan rug,  as  a  class,  stands  alone,  and  its 
specie  is  extinct,  only  a  very  few  perfect 
specimens  and  many  fragments  being  jealously 
preserved  in  museums  or  in  private  collections. 

Persians,  who  ought  to  know  best,  divide 
their  rugs  into  the  following  groups  according 
to  ornamentation  mostly,  which  is  different 
from  the  accepted  division  in  common  use 
abroad:  (a)  Kirman;  (b)  Herati;  (c)  Iran; 
(d)  Hamadan;  (e)  Kurdistan. 

(a)  The_  Kirman  group  is  subdivided  into 
the  following  celebrated  specimens:  (i) 
Kashan;  (2)  Kirman  or  Kirmanshah;  (3) 
Saruk;   (4)   Tabriz.     The  chief  characteristics 
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of  this  group  lie  in  their  extreme  fineness  of 
texture,  brilliance  of  coloring,  and  purely 
floral  ornamentation,  which  is  carried  to  its 
highest  perfection. 

Mostly  of  modem  construction,  but  copies 
of  some  old  forms,  with  floriated  medallions  or 
panels  or  scrolls,  replete  with  vases  of  flowers, 
and  representations  of  birds  or  beasts,  these 
rugs  show  the  scintilliating  splendor  of  jewels 
in  textile  art;  and  they  command  high  prices 
on  the  American  market. 

(b)  The  Herati  group  includes:  (i) 
Meshed;  (2)  Khorassan;  (3)  Shah  Abbas; 
(4)  Feraghan;  (5)  Joshaghan;  (6)  Youraghan. 

To  the  heart  of  a  true  son  of  old  Iran,  this 

group  of  rugs  is  the  most  precious  of  all,  for 
ere  are  preserved  the  glorious  traditions  of  his 
forefathers ;  here,  the  holiest  shrine  of  his  faith ; 
here,  the  revered  name  of  his  most  illustrious 
Shah,  and  here,  the  true  splendor  of  his  match- 
less artistery.  The  chief  excellency  of  this 
group  is  in  the  development  of  the  leaf  pattern ; 
be  it  the  palm  leaf,  the  rose  leaf,  the  lotus 
leaf,  or  the  so-called  river-loop  design ;  it  fills 
a  very  prominent  part  of  ornamentation  either 
in  a  curled  position  as  in  the  Feraghan,  or 
spread  out  on  borders,  corners,  and  medallions 
as  in  the  Meshed  and  Khorassan,  or  in  groups 
and  clusters  of  splendid  tracery  as  in  the 
Shah  Abbas. 

(c)  The  Iran  groups  contains  the  following 
popular  specimens:  (i)  Teheran;  (2)  Mihr; 
(3)  Saraband;  (4)  Shiraz. 

Most  worthy  of  mention,  and  very  much 
admired  by  all  Orientals,  are  the  Saraband 
and  Shiraz  rugs,  besides  the  Mihr,  which  really 
is  the  finest  grade  of  Saraband. 

The  characterizing  peculiarity  of  these,  es- 
pecially of  the  Mihr  and  Saraband,  is  the  palm 
leaf  pattern,  row  upon  row,  on  a  field  of  red 
or  blue  and  seldom  ivory,  each  row  of  palm 
leaf  facing  in  an  opposite  direction. 

In  the  Shiraz  rugs  the  palm  leaf  design,  if 
employed  at  all,  is  used  without  regard  to 
regularity  or  size.  The  Shiraz  rugs  show  an 
utter  disregard  to  conventional  patterns,  there- 
fore, they  are  among  the  most  interesting  rugs 
of  the  Orient.  Often  medallions  run  through 
the  centre  which  are  decorated  with  flowers, 
leaf  patterns,  birds,  and  animals,  much  after 
the  style  of  Kirmans.  But  the  distinguishing 
points  are:  the  salvages  overcast  in  two  or 
more  colors  with  tassels  here  and  there,  and 
the  two  ends  finished  with  pretty  needlework 
patterns. 

In  the  Teheran  the  patterns  may  or  may  not 
show  the  palm,  but  they  are  kindred  rugs  in 
all  other  respects. 

(d)  The  Heriz  group  contains:  (i)  Ar- 
debil;  (2)  Hamadan;  (3)  Bakhshaish ;  (4) 
Gorovan;   (5)  Serapi. 

In  these  rugs,  the  medallion  with  its  various 
modifications  is  carried  out  in  a  most  pro- 
nounced fashion ;  especially  in  the  Gorovan  and 
Serapi,  where  the  medallion  stands  out  in  bar- 
baric outline  upon  a  field  of  red,  white,  blue, 
green,  or  brown  hues  of  great  brilliancy. 

In  the  Heriz  and  Hamadan,  the  undyed  hair 
of  camel  plays  a  prominent  part,  often  covering 
the  whole  rug,  decorated  with  rosettes,  medal- 
lions, pendants,  and  heavy  traceries,  all  inter- 
woven in  bold  contrasts.  In  the  Ardebil  and 
Bakhshaish  and  the  Heriz  proper,  these  strik- 
ing contrasts   are   entirely  eliminated,   indeed. 


these  show  such  superb  mellowness  of  color- 
ing, graceful  lineations  and  superior  floriations, 
that  they  bespeak  of  times  of  the  long  ago. 

(e)  In  the  Kurdistan  group  are  included 
the  following  specimens:  (i)  Sehna;  (2) 
Bijar;   (3)  Lulle. 

It  would  seem  that  the  Sehna  rug  should 
not  fall  under  this  heading,  for  there  is  no 
similarity  of  style  or  texture  to  the  Kurdistan; 
but  the  people  of  Persia  class  this  rug  as  a 
Kurdistan. 

The  Sehna,  so  far  as  fineness  of  texture 
is  concerned,  belongs  to  the  Kirman  group, 
and  not  infrequently  surpasses  even  the  best 
Kashan  texture  of  the  Kirman  group.  Hun- 
dreds of  knots  are  crowded  in  a  space  of  one 
square  inch  with  shortest  cut  yarn,  till  it  be- 
comes almost  beyond  belief  that  human  fingers 
are  capable  to  produce  such  a  fabric. 

The  Sehna  rug  shows  no  reckless  disregard 
to  design  or  color;  whether  rosettes  or  palm 
patterns  or  medallions,  every  line  is  clear  cut, 
every  curve  masterly  rounded,  and  every  color 
faithfully  reproduced.  The  Sehna  is  the  thin- 
nest rug  made  in  the  Orient. 

In  strongest  contrast  to  the  Sehna  are  the 
bijar  and  Lulle  of  the  Kurdistan;  they  recog- 
nize no  established  pattern ;  accept  no  school 
of  coloring,  and  follow  no  rule  of  texture. 

Generally  thick  and  heavy  in  texture,  em- 
ploying all  the  standard  Persian  designs  with- 
out regard  to  fitness  or  uniformity  of  position 
on  lustrous  fields  of  rich  and  deep  coloring; 
whether  coarse  or  fine,  heavy  or  light,  these 
rugs  compel  admiration  by  reason  of  their 
extraordinary   solidity. 

Turkish  Rugs.— In  the  Turkish  empire  live 
many  races,  peoples,  and  religions,  which  are 
not  at  all  amiiated  with  one  another  —  rem- 
nant nations  of  Syria,  Babylonia,  Armenia  — 
Chaldea,  Greece,  Hebrew,  etc. —  consequently, 
the  textile  productions  of  this  region  are  some- 
what mixed  and  rather  diflicult  to  classify.  It 
appears,  however,  that  the  Turkish  detached 
mode  of  ornamentation  repeated  on  some  parts 
of  rugs,  and  the  generous  use  of  both  floral 
and  geometrical  designs  usually  seen  in  all  Tur- 
kish products,  would  give  them  a  certain  dis- 
tinction; add  to  this  the  ver>'  popular  pattern 
found  in  the  praying  rugs,  and  Turkish  rugs 
become  an  individual  class  in  the  family  of 
Oriental  rugs. 

Moreover,  most  Turkish  rugs  are  coarser 
than  Persians,  their  pile  being  longer,  looser, 
thicker,  and  softer. 

The  people  of  Turkey  divide  their  rugs  into 
the  following  principle  specimens:  (a) 
Gheordez  (Yordez);  (b)  Koulah;  (c)  Ladik; 
(d)  Melez;  (e)  Berghama;  (f)  Koniah;  (g) 
Kir-Shehir;  (h)  Kutahia;  (i)  Mousul ;  (j) 
Kurd;   (k)   Yuruk;    (I)   Anatolian. 

(a)  In  conception  of  design,  execution  of 
workmanship,  and  combination  of  coloring,  the 
Gheordez  stands  first  in  all  Turkish  rugs,  and 
is  most  highly  praised  by  Turk,  Greek,  Ar- 
menian, European,  and  American  alike. 

Usually  made  of  praying-rug  design,  the 
field  has  a  solid  coloring  of  ivory,  blue,  red, 
sometimes  green,  with  the  niche  or  dome  rest- 
ing on  two  ornamented  columns;  but  at  times 
the  columns  being  absent,  the  dome  is  supported 
by  highly  conventionalized  patterns  of  the  tree 
of  life. 

A  wide  border,  generally  of  the  same  color- 
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ing  as  of  the  field,  is  decorated  with  flowers 
and  configurations  so  clustered  as  to  form  a 
superb  square,  which  is  repeated  on  the  four 
sides  of  the  rug,  and  frequently  on  the  panels, 
over  and  under  the  enclosure  of  the  praying 
niche  pattern. 

Two  or  several  narrow  borders  in  detached 
patterns  surround  the  principal  border;  and 
on  the  two  upper  comers  filling  the  trigonal 
spaces  of  the  praying  dome,  are  distributed 
figures  bearing  a  resemblance  to  the  main 
border.  Often  a  bejeweled  lamp  hangs  dowm 
from  the  center  of  the  dome. 

The  colorings  of  the  Gheordez  of  old  are 
impossible  to  describe  appropriately,  and  it 
might  be  added  with  truth,  equally  impossible 
to  reproduce  in  paint 

(b),  (c),  (d)  Koulah,  Ladik,  Melez,  these 
three,  are  kindred  rugs  to  the  Gheordez,  but 
they  are  not  equal  to  the  latter. 

In  Koulah,  the  praying  dome  is  often  in- 
dented or  otherwise  misshapen,  and  the  field, 
instead  a  solid  color,  is  decorated  with  patterns. 
It  is  marked  also  with  several  narrow  stripes, 
for  border,  with  startling  contrast  of  colors. 

The  Ladik  may  be  called  a  better  rug  than 
the  Koulah,  for  it  often  possesses  beautifully 
subdued  greens,  deep  reds,  blues,  all  blended 
attractively. 

The  Melez  might  be  named  as  a  twin  sister 
to  the  Ladik,  for  it  has  all  her  characteristics, 
and  only  the  trained  eye  can  properly  dis- 
tinguish between  them. 

(e),  (f)  Berghama  and  Koniah  rugs 
generally  show  medallion  designs  and  a  field 
well  covered  with  geometrical  patterns;  they 
have  also  wide  attractive  borders  covered  with 
floral  decorations.  In  size  these  rugs  are  made 
nearer  square  than  other  Turkish  productions, 
with  a  heavy,  silk>'  pile  and  very  attractive 
colorings. 

_(g)  The  Kir-Shehir  products,  praying-rug 
design  or  other,  generally  small  rugs  possess 
much  resemblance  to  Ladik  and  Melez,  they 
are,  however,  coarser  rugs  with  brighter  color- 
ings and  with  unpleasant  contrasts. 

(h)  Kutahia  or  Kutais,  is  a  longer  rug  than 
the  foregoing  specimens  with  no  special  char- 
acteristic in  design  or  coloring.  A  satisfactory 
nig  usually,  with  silky  surface,  pleasing  design 
and  fine  coloring. 

(i),  (J).  (k)  Mousul,  Kurd,  Yuruk.  Strict- 
ly, these  three  grades  do  not  belong  to  the 
Turkish  family  of  rugs,  yet  neither  could  they 
be  classified  under  the  Persian  group,  and  since 
the  provinces  in  which  they  are  made  fall  under 
Turkish  rule  it  is  proper  to  call  them  Turkish. 

In  design,  in  texture,  in_  workmanship,  these 
are  the  'heavy-weights'  in  rugs.  There  is 
coarseness,  boldness,  and  a  wild  strength  in  these 
rugs,  which  indicates  the  mountain,  the  desert, 
and  the  ravine;  usually  made  of  good  wool 
and  of  good  colorings  (often  exceptionally 
good),  they  lack  the  refinement  of  a  Herati 
or  the  exquisiteness  of  a  Gheordez. 

The  Kurd  and  the  Yuruk  especially,  show 
an  utter  diregard  to  regularity  of  design  or 
texture;  sometimes  long  and  shaggy  like  the 
matted  wool  of  a  sheep,  they  defy  any  ac- 
cepted school  of  rug  making. 

(i)  Anatolian. —  There  are  several  other 
grades  made  in  Turkey,  especially  small  mats, 
which  are  covered  by  this  name.  The  Ana- 
tolian rug  is  usually  of  heavy  quality  and  not 


very  fine,  but  in  coloring  surpasses  many 
others.  The  wool  is  exceedingly  soft,  and  the 
colors  frequently  of  primary  dyes,  and  when 
mellowed  by  age,  it  developes  a  sheen  which 
rivals  silk  productions. 

Caucasstan  Rugs. —  In  Caucassian  rugs,  the 

feometrical  ornamentation  is  carried  to  its  per- 
ection.  Ail  conceivable  designs  in  line  are 
employed  with  great  profusion  and  bewildering 
effect  Generally  there  is  one  principal  color 
to  which  all  other  colors  are  subjected  in  clear 
cut  designs,  sometimes  without  shadings,  giving 
the  effect  of  inlaid  stonework. 

In  texture  Caucassian  rugs  are  medium, 
although  there  are  some  exceedingly  fine 
specimens  made,  but  these  are  exceptional. 

In  size  these  rugs  are  not  very  large,  some- 
times they  are  made .  long  and  narrow,  but 
mostly  of  medium  size. 

In  designing  they  show  star  shapes,  Circles, 
fretwork,  insect  shapes,  diamonds,  triangles, 
various  forms  of  the  Swastika,  squares,  medal- 
lions, dragon  designs,  etc. 

These  are  the  following  principal  well- 
known  kinds  of  rugs  made  in  Caucassia:  (a) 
Daghestan;  (b)  Kabistan  (I^uba) ;  (c)  Shir- 
van;  (d)  Darbent;  (e)  Karabagh;  (f)  Kazak; 
(g)  Chichi;  (h)  Circassian;  (i)  Kashmir 
(Soumak). 

The.  Daghestan,  the  Kabistan,  and  the  Shir- 
van  are  rugs  made  on  similar  lines.  Their 
colors,  designs,  and  texture  are  not  different 
from  each  other,  except  the  Kabistan,  which  is 
usually  of  finer  construction.  The  geometrical 
elongated  star  and  the  Swastika  and  other 
lineal  decorations  are  common  to  all,  with 
beautifully  vivid  colors  attractively  arranged. 

The  Darbent  rug  shows  a  strong,  barbaric 
nature  like  that  of  the  Kurd  and  Yuruk,  only 
in  the  Darbent  there  is  more  uniformity  of 
design,  and  the  texture  is  not  so  coarse. 

The  Karabagh  rug  shows  more  of  Persian 
mode  of  designing  than  any  other  Caucassian 
rug.  Upon  its  black  or  brown  field  are  strewn 
at  regular  distances,  magnificent  deliniations  of 
leaf  and  flower  patterns  in  various  shades  of 
tan  and  old  magenta  colors  —  but  this  is  the 
Karabagh  of  olden  times.  The  modem  product 
is  a  mixture  of  homely  designs,  crude  dyes, 
and  coarse  weaving,  showing  a  careless  haste 
of  workmanship. 

The  Kazak  rugs  are  the  heaviest  of  all 
Caucassians  and  different  in  floriation.  It  ap- 
pears, the  makers  of  these  rugs  have  endeavored 
to  develop  the  gruesome  in  design,  for  on  their 
products  are  shown  various  grotesque  shapes  of 
the  dragon  and  other  creeping  creatures  with 
startling  effect.  One  distinguishing  point  of 
Kazaks  is  in  their  size  which  is  nearer  square 
than  any  other  Caucassian  product;  another, 
is  in  the  peculiar  quality  of  the  twisted  yarn, 
which,  when  untwisted  after  years  of  usage,  is 
divided  into  hundreds  of  fine  ends,  effecting  the 
surface  of  the  rug  like  a  smooth  velvety  lawn. 

Chichi  rugs  are  made  fine  usually,  and  differ 
from  other  Caucassians  in  ornamentation.  On 
a  dark  or  light  colored  field  are.distributed  reg- 
ular patterns  in  cut  squares  or  rectangular 
forms,  giving  the  appearance  of  latticed  panel. 

Circassian  mgs  depart  entirely  from  Cau- 
cassian mode  of  ornamentation.  These  are 
among  the  choicest,  if  not  the  choicest  products 
of  this  region.  A  favorite  design  consists  in 
pattern   of   superb  flowers   in   full   bloom,   or 
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foliage  artistically  clustered  and  connected  one 
with  the  other  by  graceful  long  lines. 

Kashmir  (Sumak  or  Shamakha)  rugs  are 
devoid  of  nap,  they  are  made  what  is  commonly 
known  as  the  flat  stitch  style  like  the  old  Kash- 
mir shawls  of  India  from  which  they  derive  the 
name.  In  design  they  are  typical  Caucassians, 
and  by  reason  of  the  absence  of  the  nap,  they 
show  their  designs  in  bold  relief,  clear  cut,  and 
prominent.  The  long  ends  of  the  yarn,  left 
on  the  back,  give  weight  and  softness  of 
texture. 

Turkoman  Rugs. —  There  are  two  divisions 
of  the  Turkoman  rugs:  Western  and  Eastern. 
In  the  Western  Turkoman  rugs  the  chief  color, 
universally  employed,  is  red  with  all  its  shades 
and  kindred  colorings,  and  the  principal  design, 
the  octagonal  or  Bokhara;  embracing  the  fol- 
lowing well-known  specimens:  (i)  Bokhara; 
(2)  Afghan  or  Khiva;  (3)  Yomud;  (4) 
Bushir;   (5)   Beluchistan. 

Of  these,  Bokhara  rugs  are  the  finest  and 
most  valuable.  It  is  impossible  to  mistake  the 
Bokhara  after  once  seen.  The  octagonal  device, 
in  shades  of  blues,  ivory,  and  reds,  is  stamped 
on  every  Bokhara  upon  a  field  of  some  shade 
of  red.  The  octagonal  pattern  is  divided  into 
four,  with  the  diagonal  sections  resembling 
each  other.  They  are  the  finest  of  all  Turko- 
mans in  texture  and  sometimes  so  fine  that  they 
rival  the  best  productions  of  Persia. 

The  praying-rug  of  this  class  preserves  the 
general  characteristic  color  of  red.  It,  how- 
ever, shows  no  octagonal  device;  there  is  the 
usual  dome  pattern  in  a  more  pointed  shape 
near  the  top;  and  the  whole  rug,  usually  about 
four  feet  by  five,  is  divided  into  four  sections, 
decorated  with  highly  conventionalized  devices 
of  the  Swastika. 

Afghan  or  Khiva  rugs,  made  of  coarser 
texture  and  of  larger  size,  adhere  to  the 
Turkoman  red  and  octagonal  pattern  most 
faithfully  —  in  the  large  regularly  arranged 
octagon  is  often  seen  clover  leaf  and  sometimes 
a  portion  of  dragon  designs.  Rich  in  coloring, 
heav)'  in  pile,  these  rugs  frequently  mellow 
into  lustrous  and  velvety  fabrics. 

•  The  Yomud  rugs  are  of  darker  shades  of 
the  maroon ;  and  the  detached  regular  octagon 
is  transformed  into  an  elongated  diamond  de- 
sign fringed  with  dragon  claws  or  Swastika 
devices.  The  Yomud  usually  is  of  very  fine 
texture  and  is  made  in  large  size. 

Bushir  rugs  classed,  herein,  are  Turkoman 
only  in  coloring  and  texture.  They  show  no 
octagonal  pattern ;  often  being  decorated  with 
palm  devices;  sometimes  with  Herati  designs, 
and  with  ornamentations  generally  found  in 
Caucassians.  Made  in  rather  longish  sizes, 
loose  texture,  strong,  silky,  and  desirable. 

Beluchistan  rugs  are  another  class  of  the 
Turkomans  which  bear  no  resemblance  to  the 
Bokhara.  Generally  small  in  size,  they  de- 
viate from  the  red  shades  often,  and  show  sub- 
dued shades  of  maroon,  blue,  ivory,  camels' 
hair,  and  rarely  green.  In  design  they  employ 
the  floral  as  well  as  geometrical  forms.  The 
general  effect  of  Beluchistans  is  dark. 

Eastern  Turkoman  rugs  mays  be  subdivided 
to:  (i)  Ganji  or  Genghis;  (2)  Samarkand; 
(3)  Kashghar;  (4)  Yarhand. 

The  Ganji  rugs  are  made  hy  Turkoman 
nomads,  of  goats'  hair  or  wool  with  long  silky 
texture,    the    principal    color    being    white    or 


yellow,  on  which  are  spread  at  regular  distances 
rather  crude  geometrical  devices. 

Samarkand  rugs  reveal  Chinese  character- 
istics in  coloring  and  design  —  usually  of  yel- 
low, tan,  or  red  and  blue,  they  have  several 
round  figures  intersected  with  strange  floral 
designs  and  geometrical  patterns. 

The  fret  decoration  is  pronounced  on  their 
borders.  Heavy  and  rather  coarse  in  construc- 
tion these  rugs  are  attractive  by  reason  of 
their  simplicity  of  designing  and  uniqueness  of 
coloring. 

Kashghar  rugs,  coarse  in  texture  are  stolid 
in  design  and  simple  in  coloring.  Often 
only  three  different  colors  appear  —  a  solid 
color  for  the  field  and  another  solid  color  for 
the  simple  geometrical  design  and  a  third,  to 
separate  the  lines  and  to  mark  the  borders. 
These  and  the  Yarkhand  rugs  similar  to  these, 
rarely  leave  their  native  places,  the  easternmost 
part  of  Turkestan. 

Indian  Rugs. —  Strictly  speaking  India  sends 
out  only  large  carpets,  the  manufacture  of  which 
is  in  the  hands  of  European  and  American 
firms,  who  have  established  large  centers  of 
production  in  the  Punjab,  Kashmir  and  Mad- 
ras districts,  commonly  known  as  Agra,  Lahor, 
Amritzar,  Mirzapur,  Kandahar,  Ardahan,  etc. 
Arbitrary  names  these  last,  named  by  the  manu- 
facturers themselves  without  regard  to  location. 

These  .American  and  European  houses  not 
only  control  the  output  of  rugs  but  also  their 
ornamentation  and  coloring;  they  make  rugs 
to  order,  according  to  the  ordered  colors  and 
patterns  required  by  their  customers.  Thus 
individuality  and  character  is  altogether  want- 
ing in  these  productions,  albeit  they  are  made 
to  endure,  being  heavy,  closely  made  and  of 
attractive  colorings. 

Mr.  Ruskin  sums  up  the  detereorating  effect 
of  European  control  on  the  Indian  rugs  in  the 
following  manner  —  *  Modem  commercialism 
has  laid  its  poisonous  trade  upon  this  useful 
industry  since  the  days  when  I  was  a  young 
man  and  to-day  it  is  almost  ruined  as  an  art."* 

It  may  be  added  that  to-day  *'this  useful 
industry  .  .  .  as  an  art*  is  altogether  ruined 
with  no  hope  of  its  revival. 

Chinese  Rugs. —  It  is  a  matter  for  the  his- 
torian to  decide  whether  or  not  the  Chinese 
are  the  original  rug  makers  of  the  world ;  it 
is  evident  however  that  rugs  were  made  in 
China  a  very  long  time  ago  and  some  of  them 
of  surpassing  beauty;  thus  the  white  silk  rug 
taken  to  Mecca  as  a  covering  for  the  holy 
shrine  of  Kaaba,  antedated  by  hundreds  of 
years  the  appearance  of  the  great  prophet  of 
Araliia. 

Chinese  rugs  form  a  distinct  type,  their  de- 
signs consist  of  all  kinds  of  odd  geometrical 
devices,  all  imaginable  curves  and  angles  and 
many  quaint  configurations  of  the  Swastika  or 
the  lotus  flower  which  are  distributed  with 
unique  formations  on  fields  of  yellow,  blue, 
red,  fawn,  gold,  and  tan  in  all  their  exquisite 
shades  marvelously  blended. 

Chinese  mode  of  ornamentation  may  be 
called  the  Kaliedoscope  of  texture.  Generally 
of  long,  soft  wool  or  silk  or  camel's  hair  these 
rugs  while  not  made  as  fine  as  some  Persian 
rugs,  still  they  reveal  masterly  skill  in  texture 
with  irridescent  sunset  colors  and  magnificent 
sheen.  They  are  among  the  most  valuable  of 
all  Oriental  rugs  and  among  the  rarest  on  the 


Digitized  by 


Google 


RUGS  — RUISDAEL 


European  or  American  market;  and  they  com- 
mand highest  prices. 

KUims. —  Kilims,  while  products  of  the 
Orient,  are  not  rugs,  for  they  possess  no  pile 
and  their  mode  of  construction  is"  different. 

Kih'ms  resemble  the  Kashmir  or  Shemakha 
rugs  and  are  made  in  the  same  manner,  that 
is  on  the  flat  stitch  plan,  with  this  difference 
however  that  while  the  loose  ends  of  the  yarn 
are  left  on  the  back  of  Kashmir  rugs,  in  Kilims 
they  are  wound  around  the  woof,  and  in  chang- 
ing the  yarn  to  change  the  color  also  a  sepa- 
rate warp  thread  is  taken  up,  thus  leaving  a 
small  oblong  open  space  between  the  two 
stitches.  Kilims  thus  made  present  the  open 
work  effect  in  texture. 

Kilims  are  of  lighter  weight,  often  both 
sides  made  alike  and  are  not  appropriate  for 
floor  coverings.  They  are  the  tapestries  of  the 
Orient,  and  in  whatever  district  made,  they 
follow  the  usual  rug  pattern  of  that  district. 
The  6nest  Kilims  are  made  in  Sehna,  where 
the  finest  rugs  are  made,  in  Persia;  and  also 
in  Bokhara.  Small  Kiliams  made  in  Turkev  are 
often  called  Kiz-Kiltm,  woven  by  the  hands  of 
Turkish  maidens  for  purposes  of  dowry  or 
devotion,  or  for  presents  to  their  marriageable 
friends  and  relations,  they  are  therefore,  highly 
decorative  and  often  with  unusually  beautiful 
designs.  Kilims  are  made  also  in  Caucassia 
and  Kurdistan  known  as  Shirvan  and  Kurd 
Kilims  respectively. 

In  the  Orient  their  use  is  manifold  —  as 
rugs,  hangings  both  for  doors  and  walls,  and 
for  tents,  as  mantles  by  day  time  and  cover- 
ing by  night  for  travelers ;  made  for  bags  and 
covenng  for  bags,  and  also  for  covering  of 
the  person;  they  serve  for  other  conveniences 
entirely  unknown  in  civilized  communities. 
B.  Peshmalyan. 

Rng^,  Weaving  of.  The  commerce  in  Ori- 
ental rugs,  especially  those  from  Persia,  Russia 
and  Turkey,  is  very  considerable  in  the  United 
States.  A  few  come  from  India  and  China,  and 
some  are  woven  in  Afghanistan  and  Beluchistan. 
While  there  is  a  large  production  of  rugs  of 
various  kinds  in  America  the  imported  rugs 
continue  to  hold  high  favor  among  American 
buyers.  Many  of  the  costly  Eastern  rugs  are  as 
simply  woven  as  a  Navajo  blanket,  or  even  a 
rag  carpet.  The  process  is  in  many  cases,  al- 
most identical,  the  variation  being  only  in  close- 
ness or  fineness  of  warp  and  arrangement  of 
color.  The  Navajo  blanket  is  a  product  of  In- 
dian manufacture.  The  manufacture  of  rtigs 
in  the  United  States  is  an  industry  of  consider- 
able importance.  A  great  variety  of  weaves  is 
produced, —  woolen,  cotton,  and  grass  rugs, 
made  in  some  cases  after  European  models  and 
methods  and  in  others  after  original  designs 
and  methods  of  construction,  both  as  to  the 
machinery  used,  the  dyeing  of  the  fabrics,  and 
the  designs.  Grass  rues  for  the  country  house 
have  won  recent  prominence  in  our  domestic 
commerce.  Some  of  these  are  made  of  tough 
fibres  and  others  of  less  durable  material.  Some 
have  their  colors  woven  into  the  mesh  and  some 
have  stencilled  designs  in  fast  colors. 

Another  phase  of  the  weaving  of  rugs  in 
the  United  States  is  their  manufacture  in  the 
home.  Rag  carpets  have  been  made  and  used  in 
farm  houses  for  many  generations,  but  of  late 
there  has  been  a  general  demand,  especially  in 
country   houses,    for   home-made   piazza    rugs. 


bedroom  rugs  and  rugs  for  general  use.  An 
authority  on  the  home  weaving  of  rugs  is  Mrs. 
Candace  Wheeler,  whose  recent  work  on  <How 
to  Make  Rugs'  is  a  practical  hand  book.  The 
Onteora  rug,  the  Lois  rug,  the  Isle  La  Motte 
rug,  the  Lucy  rug  and  other  home-made  designs 
are  described.  The  pattern,  the  dyeing,  and 
braiding  the  fringe  of  the  border  all  are  feat- 
ured and  described.  This  writer  states  that 
"the  cumbrous  old  woolen  loom  is  still  doing  a 
certain  amount  of  work  in  every  country  neigh- 
borhood, and  it  is  capable  of  a  greatly  enlarged 
and  much  more  profitable  practice.  I  find  very 
little,  if  any  difference  in  the  rugs  woven  upon 
these  and  the  rnodern  steel  loom.  It  is  true  that 
the  work  is  lighter  and  weaving  goes  faster 
upon  the  latter,  and  where  a  person  or  family 
makes  an  occupation  of  weaving,  it  is  probably 
better  to  have  the  latest  improvements,  but  it  is 
possible  to  begin  and  to  make  a  success  of  rag- 
rug  weaving  upon  an  old  fashioned  loom."  In 
the  matter  of  pattern  and  coloring  it  is  stated 
that  the  Onteora  rug  is  made  by  using  a  pro- 
portion of  a  half  pound  of  blue  rags  to  the  two 
and  a  half  white  required  to  make  up  the  three 
pounds  of  cotton  filling  required  in  a  six  foot 
rug.  The  side  border  in  the  Lois  rug  is  made 
upon  the  same  blue  warp,  is  separately  woven 
and  afterward  added  to  the  plain  white  rug  with 
blue  ends.  .And  she  descnbes  further  details 
of  her  method.  Many  of  the  rugs  described  by 
Mrs.  Wheeler  are  washable.  Her  work  is  also 
the  building  up  of  neighborhood  industries  in 
domestic  rug  making,  a  work  which  has  taught 
both  economy  and  art. 

The  larger  subject  of  the  domestic  manu- 
facture and  commerce  in  rugs  made  in  the 
United  States  may  be  broadly  considered  under 
the  general  subject  of  Carpets,  (q.v.).  The 
principal  varieties  of  carpets  now  in  use  are  the 
Turkey,  the  .Axminster,  the  Brussels,  the  Wil- 
ton, the  Venetian,  the  Dutch,  the  Kidderminster 
or  Scotch,  the  Whytock's  tapestry  and  velvet 
pile,  and  the  printed  felt  carpet.  Generally 
speaking,  rugs,  though  made  in  England  or  the 
United  States,  follow  somewhat  these  same  de- 
signations and  are  similar  in  appearance  though 
made  on  the  most  modern  looms.  A  very 
beautiful  fabric  has  also  been  introduced,  called 
the  Patent  Wool  Mosaic. 

RuhmkorfF,  roomlcorf,  Heinrich  Daniel, 
German  inventor:  b.  Hanover  1803;  d.  Paris  21 
Dec.  1877.  He  removed  to  Paris  in  1839,  where 
he  continued  to  reside.  In  1851  he  invented  the 
induction  coil  which  bears  his  name. 

Ruisdael,  rois'dal,  or  Ruysdael,  Jacob  van, 
Dutch  painter:  b.  Haarlem  1626;  d.  there  1682. 
He  was  the  son  of  a  painter,  and  probably  stud- 
ied art  under  his  father  and  an  uncle,  who  was 
also  a  painter.  In  1648  he  entered  the  guild  of 
his  native  city,  and  some  nine  years  later  set- 
tled in  .Amsterdam,  where  he  received  citizen 
rights  in  1650.  He  appears  to  have  traveled 
throughout  his  native  country  and  in  parts  of 
Germany  and  Switzerland.  Ruisdael  was  not 
much  appreciated  during  his  lifetime,  but  is 
now  ranked  among  the  greatest  of  the  Dutch 
painters  of  landscape.  His  pictures,  compris- 
ing well-chosen  forest,  waterfall,  shore,  moun- 
tain, and  similar  scenes,  are  often  of  a  melan- 
choly, but  always  of  a  deeply  poetical  character. 
The  figures  in  them  were  painted  by  Berchem. 
Van  de  Velde,  Van  Ostade,  Wouwerman,  Lin- 
gelbach,  and  others.     All  the  chief   European 
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galleries  contain  examples  of  his  work,  the 
number  in  the  National  Gallery  being  12.  Con- 
sult: Michel,  'Jacob  Van  Ruisdael  et  les  Paysa- 
gistes  de  I'Ecole  de  Harlem >  (1890). 

Rule  Britannia,  the  national  song  of  Great 
Britain,  the  joint  production  of  James  Thom- 
son and  David  Mallet,  first  performed  before 
Frederick,  prince  of  Wales,  at  Cliefden  House, 
1740.    See  National  Songs. 

Rules  of  Faith,  the  phrase-worn  regula 
Met  of  polemical  theology  is  the  term  applied 
to  what  is  considered  the  code  from  which  the 
Christian  faith  is  to  be  derived,  and  has  beei;  in 
use  since  the  2d  century.  The  items  of  the  creed 
differ  in  the  various  sects.  The  Reformers  held 
that  the  Scriptures  alone  could  be  safely  ac- 
cepted as  a  rule  of  faith.  Roman  Catholics 
hold  that  the  testimony  of  the  Church  is  the 
true  rule  of  faith,  regarding  the  Church  as  the 
vital  and  infallible  organ  of  the  teachings  of 
Jesus  Christ  under  the  guidance  of  the  Holy 
Ghost,  while  they  look  upon  the  Bible  as  the 
divinely  inspired  word  of  God  to  be  interpreted 
by  the  Church.  Protestants  acknowledge  the 
authority  of  Christ,  his  apostles,  and  all  inspired 
writers,  but  deny  that  any  doctrine  not  con- 
tained in  the  Scriptures  has  any  binding  author- 
ity. Certain  members  of  the  English  Church 
admit  what  they  call  the  consent  of  the  fathers 
as  authoritative  interpretation  of  the  Scriptures. 

Rule  Nisi,  ni'si,  or  Rule  to  Show  Cause, 
in  English  and  United  States  law,  an  order 
granted  by  the  court  on  an  interlocutory  appli- 
cation (formerly  always  ex  parte),  directing 
the  party  opposed  to  the  applicant  to  do  or  ab- 
stain from  some  act  unless  {nisi)  he  can  show 
cause  why  the  order  should  not  be  obeyed.  If 
cause  is  shown,  the  order  is  "discharged,"  other- 
'.•:■■..■  it  is  made  "absolute." 

Rule  of  Three.  See  Proportion;  Arithme- 
tic; Arithmetic,  History  of. 

Rules  of  the  Road,  the  official  designation 
of  regulations  adopted  by  national  or  interna- 
tional authorities  for  the  management  of  vessels 
in  storms,  fogs,  or  other  danger.  Under  act 
of  the  United  States  Congress,  in  i8g6,  the  rules 
already  established  were  considerably  changed 
to  comport  with  the  schedule  to  be  observed 
by  vessels  of  all  civilized  nations  on  and  after 
1897.  These  rules  apply  also  to  inland  waters, 
excepting  the  Great  Lakes,  for  which  a  special 
set  has  been  devised.  The  following  is  a 
synopsis  of  the  new  rules:  "Vessels  are  in  the 
first  place  cautioned  against  showing  any  other 
lights  than  their  distinguishing  ones  in  such  a 
way  as  to  permit  any  possibility  of  confusion. 
An  additional  white  light  is,  however,  given 
to  a  steam  vessel  under  way  to  be  carried  at 
least  IS  feet  lower  than  the  one  now  provided 
for,  and  forward  of  its  vertical  line.  A  vessel 
which  is  towing  another  vessel  or  barge  is  also 
allowed  a  small  white  light  to  be  carried  aft, 
and  in  such  a  position  that  it  shall  not  be  visible 
forward  of  the  beam,  which  may  be  used  for  the 
towing  vessel  to  steer  by.  The  following  regu- 
lations are  also  provided  for  small  vessels: 

"i.  Steam  vessels  of  less  than  40  tons  shall 
carry  (a)  in  the  fore  part  of  the  vessel,  or 
on  or  in  front  of  the  funnel,  where  it  can  best 
be  seen,  and  at  a  height  above  the  gunwale  of 
not  less  than  nine  feet,  a  bright  white  light 


constructed  and  fixed  as  prescribed  in  article 
two  (d),  and  of  such  a  character  as  to  be  visible 
at  a  distance  of  at  least  two  miles.  (6)  Green 
and  red  side  lights  constructed  and  fixed  as 
prescribed  in  article  two  (Jb)  and  (c),  and  of 
such  a  character  as  to  be  visible  at  a  distance  of 
at  least  one  mile,  or  a  combined  lantern  showing 
a  green  light  and  a  red  light  from  right  ahead 
to  two  points  abaft  the  beam  on  their  respective 
sides.  Such  lanterns  shall  be  carried  not  less 
than  three  feet  below  the  white  light. 

"2.  Small  steamboats,  such  as  are  ca'.ied  by 
seagoing  vessels,  may  carry  the  white  light 
at  a  less  height  than  nine  feet  above  the  gun- 
wale, but  it  shall  be  carried  above  the  combined 
lantern  mentioned  in  subdivision  one  (6). 

"3.  Vessels  under  oars  or  sails  of  less  than 
20  tons  shall  have  ready  at  hand  a  lantern 
with  a  green  glass  on  one  side  and  a  red  glass 
on  the  other,  which,  on  the  approach  of  or  to 
other  vessels,  shall  be  exhibited  in  sufficient 
time  to  prevent  collision,  so  that  the  green  light 
shall  not  be  seen  on  the  port  side  nor  the  red 
light  on  the  starboard  side. 

"4.  Rowing  boats,  whether  under  oars  or 
sail,  shall  have  ready  at  hand  a  lantern  showing 
a  white  light  which  shall  be  temporarily  ex- 
hibited in  sufficient  time  to  prevent  collision. 
Additional  regulations  are  provided  for  pilot 
vessels  on  duty  at  their  stations  as  follows:  On 
the  near  approach  of  or  to  other  vessels  they 
shall  have  their  side  lights  lighted,  ready  for 
use,  and  shall  flash  or  show  them  at  short  in- 
tervals, to  indicate  the  direction  in  which  they 
are  heading,  but  the  green  light  shall  not  be 
shown  on  the  port  side,  nor  the  red  light  on 
the  starboard  side.  A  pilot  vessel  of  such  a 
class  as  to  be  obliged  to  go  alongside  of  a 
vessel  to  put  a  pilot  on  board  may  show  the 
white  light  instead  of  carrying  it  at  the  mast- 
head, and  may  instead  of  the  colored  lights 
above  mentioned,  have  at  hand,  ready  for  use, 
a  lantern  with  a  green  glass  on  the  one  side 
and  a  red  glass  on  the  other,  to  be  used  as  pre- 
scribed above.  A  vessel  in  or  near  a  fair-way, 
when  aground,  is  required  to  carry  in  addition 
to  it,  the  two  red  lights  which  signify  a  vessel 
not  under  control  but  not  desiring  assistance. 
A  steam  vessel  under  sail  only,  but  having  her 
funnel  up,  shall  carry  forward  where  it  can 
best  be  seen,  one  black  ball  or  shape,  not  two 
feet  in  diameter. 

"The  manner  of  fog  signaling  is  also  more 
definitely  fixed  as  follows:  Article  15.  All 
signals  prescribed  by  this  article  for  vessels 
under  way  shall  be  given :  ( i )  by  "steam  ves- 
sels" on  the  whistle  or  siren.  (2)  By  "sailing 
vessels*  and  "vessels  towed"  on  the  fog  horn. 
The  words  "prolonged  blast*  u.sed  in  this  article 
shall  mean  a  blast  of  from  four  to  six  seconds' 
duration,  (o)  A  steam  vessel  having  way  on 
her  shall  sound,  at  intervals  of  not  more  than 
two  minutes,  a  prolonged  blast,  (b)  A  steam 
vessel  under  way.  but  stopped,  and  having  no 
way  on  her,  shall  sound,  at  intervals  of  not 
more  than  two  minutes,  two  prolonged  blasts, 
with  an  interval  of  about  one  second  between, 
(c)  A  sailing  vessel  under  way  shall  sound  at 
intervals  of  not  more  than  one  minute,  when 
on  the  starboard  tack,  one  blast;  when 
on  the  port  tack,  two  blasts  in  succession,  and 
when  with  the  wind  abaft  the  beam,  three  blasts 
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in  succession,  (d)  A  vessel  when  at  anchor 
shall,  at  intervals  of  not  more  than  one  minute, 
ring  the  bell  rapidly  for  above  five  seconds.  (?) 
A  vessel  when  towing  a  vessel  employed  in 
laying  or  in  picking  up  a  telegraph  cable,  and 
a  vessel  under  way,  which  is  unable  to  get 
out  of  the  way  of  an  approaching  vessel  through 
being  not  under  command,  or  unable  to  maneuver 
as  required  by  the  rules,  shall  instead  of 
the  signals  prescribed  in  subdivisions  (a)  and 
(c)  of  this  article,  at  intervals  of  not  more  than 
two  minutes,  sound  three  blasts  in  succession, 
namely,  one  prolonged  blast  followed  by  two 
short  blasts.  A  vessel  towed  may  give  this 
signal  and  she  shall  not  give  any  other.  Sailing 
vessels  and  boats  of  less  than  20  tons  gross 
tonnage  shall  not  be  obliged  to  give  the  above- 
mentioned  signals,  but,  if  they  do  not,  they 
shall  make  some  other  efficient  sound  signal  at 
intervals  of  not  more  than  one  minute."     See 

COLUSION. 

Ruling  Machines,  in  blank-book  manufac- 
ture and  bookbinding,  are  instruments  used  for 
ruling  paper,  metal,  etc.  The  first  machine  of 
this  kind  was  invented  by  a  Dutchman,  resident 
in  London,  in  1782,  and  was  subsequently  greatly 
improved  by  Woodmason,  Payne,  Brown,  and 
others.  F.  A.  Nobert  devised  a  ruling  machine 
in  184s  for  the  production  of  niicroscopical  test 
plates,  diffraction  gratings,  and  micrometers, 
etc.,  and  more  recently  Benjamin  Day,  a  New 
York  artist,  patented  one  for  use  by  artists. 

Rum,  a  distilled  liquor  obtained  from  the 
fermented  juice  of  the  sugarcane  or  molasses. 
Rum  owes  its  flavor  to  a  volatile  oil  and  butyric 
acid,  a  fact  which  has  been  taken  advantage 
of  to  prepare  a  butyric  compound  called  essence 
of  rum  to  enable  die  spirit-dealer  to  manufac- 
ture a  fictitious  rum  from  malt  or  molasses 
spirit.  The  color  is  usually  imparted  after  dis- 
tillation by  adding  burnt  sugar  or  caramel. 

Rum,  Romanism,  and  Rebellion,  in  Ameri- 
can political  history;  at  a  meeting  of  clergy,  in 
which  all  denominations  were  supposed  to  be 
represented,  held  in  the  Fifth  Avenue  Hotel, 
New  York,  during  the  Presidential  campaign  of 
1884,  in  the  interest  of  the  Republicans,  Rev. 
R.  B.  Burchard  described  the  Democrats  as  the 
party  of  "Rum,  Romanism  and  Rebellion."  This 
remark  was  unfortunate  for  the  Republicans, 
and  aided  in  a  great  measure  to  win  the  election 
for  the  Democrats. 

Rumania,  roo-ma'ni-a,  or  Roumania,  a 
kingdom  of  southeastern  Europe,  bounded  by 
Austria-Hungary,  Russia,  the  Black  Sea,  Bul- 
garia, and  Servia.  Area,  50,720  square  miles. 
It  comprises  the  provinces  of  Moldavia  and 
Wallachia,  prior  to  23  Dec.  1861,  Danubian 
principalities;  to  these  have  been  added  the 
province  Dobrudja  on  the  Black  Sea.  The  prin- 
cipal towns  are  Bucharest,  the  capital;  Jassy, 
Galatz,  Bratla,  Botosai,  Ploesti,  Craiova,  Berlad, 
Foscani. 

Topography. —  The  surface  consists  mainly 
of  undulating  and  well  watered  plains  of  great 
fertility:  from  the  Carpathian  Mountains  on  the 
north  and  west  borders,  where  the  summits 
range  from  2,600  feet  to  8,800  feet,  they  grad- 
ually slope  downward  to  the  river  Danube  which 
lor  595  miles  flows  through  Rumanian  territory, 
and   forms  the  major  portion  of  the  southern 


boundary  with  Bulgaria.  The  entire  kingdom 
is  in  the  basin  of  the  Danube,  the  chief  Rumanian 
tributaries  of  which  are  the  Alt -or  Aluta,  the 
Arjish,  Jalomnitza,  Buzeo,  Sereth,  Berlad  and 
Pruth,  the  last  forming  the  eastern  boundary 
with  Russia.  The  Danube  forms  a  number  of 
marshy  lakes  as  it  approaches  the  alluvial  region 
of  the  Dobrudja,  mostly  a  land  of  steppes  and 
marshes,  unhealthful  and  uncultivated,  through 
which  the  Danube  discharges  itself  into  the 
Black  Sea  by  the  Saint  George,  Sulina,  and  Kilia 
channels. 

Geology,  Natural  Resources,  etc. —  In  the 
region  of  the  Carpathians,  the  geology  is  of  the 
Tertiary  period  practically  completed  at  the  end 
of  the  Miocene  period,  and  almost  entirely  com- 
posed of  primitive  rocks.  The  kingdom  pos- 
sesses considerable  mineral  wealth ;  rock-salt 
abounds  in  the  vicinity  of  the  Carpathian  Moun- 
tains, and  the  salt  mines  of  Wallachia  are  ap- 
parently inexhaustible.  Petroleum  and  asphalt 
are  abundant;  a  great  quantity  of  saltpeter  is 
produced,  chiefly  in  the  northern  part  of  the 
country;  sulphur  is  found  in  more  limited  quan- 
tities. The  only  metal  of  importance  is  copper, 
which  has  been  worked  to  some  extent;  gold  is 
washed  from  the  sands  of  several  streams. 
About  one  sixth  of  the  surface  is  covered  with 
forests  of  oak,  fir,  beach,  and  other  valuable 
timber  trees. 

The  fauna  includes  stags,  wild  boars,  bears, 
wolves,  foxes,  wild  goats,  hares,  and  martens; 
while  fish  abound  in  the  rivers.  The  climate 
is  subject  to  greater  extremes  than  at  the  same 
latitude  in  other  parts  of  Europe;  the  summer 
is  hot  and  rainless;  the  winter,  sudden  and  se- 
vere, the  Danube  and  its  tributaries  being  reg- 
ularly frozen  for  about  six  weeks;  there  is 
almost  no  spring,  but  the  autumn  is  long  and 
pleasant.  Rumania  is  an  essentially  agricultural 
and  pastoral  state,  fully  70  per  cent  of  the  in- 
habitants being  directly  engaged  in  husbandry. 
The  chief  cereal  crops  are  maize,  wheat,  barley, 
rye,  and  oats;  tobacco,  hemp,  and  flax  are  also 
grown;  and  wine  is  produced  on  the  hills  at 
the  foot  of  the  Carpathians.  Cattle,  sheep,  and 
horses  are  reared  in  large  numbers. 

Manufactures,  Commerce,  etc. —  Since  the 
passing  of  the  law  in  1887  for  promoting  national 
industries,  some  progress  has  been  made  in  man- 
ufactures, chiefly  along  the  line  of  domestic  com- 
modities. Trade  is  fairly  active,  but  is  almost 
entirely  in  the  hands  of  foreigners;  the  internal 
trade  is  chiefly  carried  on  by  Jews,  who  are  sub- 
ject to  certain  disabilities.  The  chief  exports  are 
grain  (especially  maize),  cattle,  timber,  and 
fruit;  the  chief  imports,  manufactured  goods, 
coal,  etc.  Germany,  Great  Britain,  and  Austria- 
Hungary  appropriate  by  far  the  greatest  share  of 
the  foreign  trade,  the  bulk  of  which  passes 
through  the  Black  Sea  ports.  In  1901  the  ex- 
ports were  valued  at  $70,766,175,  the  imports  at 
$58487,172;  in  1900  and  1901,  the  value  of  the 
exports  for  the  first  time  exceeded  that  of  the 
imports.  In  1902  there  were  2,295  miles  of  state 
railway,  4.344  miles  of  telegraph  lines,  and  a 
rapidly  extending  telephone  system.  The  gov- 
ernment monopolizes  also  salt  and  tobacco.  The 
French  decimal  coinage  has  been  introduced, 
thefranc  being  called  leu  (pi.  lei),  the  centime 
bari.  The  metric  system  of  weights  and  mea- 
sures has  also  been  officially  recognized,  but  a 
diversity  of  local  standards  is  still  common. 
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RUMANIA 


Government. —  Since  1881  the  ruler  of  Ru- 
mania has  had  the  title  of  king,  in  accordance 
with  the  decision  of  the  Rumanian  Parliament 
Previously  the  title  was  prince,  or  in  Rumanian 
Domnu  (L.  dominus,  lord).  The  present  ruler 
was  elected  by  the  people,  but  the  dignity  is 
hereditary.  There  are  two  legislative  houses, 
a  senate  of  lao  members  elected  for  eight  years, 
and  a  chamber  of  deputies  of  183  members 
elected  for  four  years.  The  members  of  both 
chambers  are  chosen  by  indirect  election,  the 
first  voters  choosing  electors,  and  these  in  their 
turn  the  deputies.  A  deputy  must  either  belong 
to  a  learned  profession,  to  a  military  or  civil 
service,  or  have  an  annual  income  of  about 
$2,000,  and  must  be  25  years  of  age.  All  citi- 
zens of  full  age  and  paying  taxes  are  electors. 
The  sovereign  has  a  suspensive  veto  over  all 
laws  passed  by  the  two  chambers.  The  execu- 
tive is  in  the  hands  of  the  sovereigfn  assisted  by 
a  council  of  seven  members,  the  heads  of  the 
departments  of  the  interior,  of  finance,  of  war, 
of  foreign  affairs,  of  justice,  of  agriculture,  com- 
merce, and  public  works,  and  of  public  instruc- 
tion and  worship.  For  purposes  of  local  gov- 
ernment Wallacnia  is  divided  i>i  17,  Moldavia 
into  13,  and  Dobrudja  into  two  departments, 
each  administered  by  a  prefect,  a  receiver  of 
taxes,  and  a  civil  tribunal.  Judges  are  remov- 
able at  the  pleasure  of  the  superior  authorities. 
The  legal  codes  are  founded  on  the  civil  law 
and  customs  of  the  two  provinces;  but  though 
several  reforms  have  been  effected  in  the  system 
of  jurisprudence  much  yet  remains  to  be  done, 
especially  in  the  administration  of  the  law,  which 
is  said  to  be  very  unsatisfactory  and  corrupt. 
The  budget  estimates  for  1909-10  were  £17,427,- 
413  revenue,  expenditure,  £18,039,907.  The  pub- 
lic debt  in  1909  amounted  to  £59,310,089. 

Army  and  Navy. —  The  military  forces  of 
Rumania  are  divided  into  five  classes:  (1)  the 
permanent  army,  with  its  reserve;  (2)  the  ter- 
ritorial army,  with  its  reserve;  (3)  the  militia; 
(4)  the  civic  guard;  and  (s)  levies  en  masse. 
Every  male  inhabitant,  from  the  age  of  21  to  46, 
must  serve  three  years  in  the  permanent  army 
in  active  service  and  five  years  in  its  reserve, 
or  five  years  in  the  territorial  infantry  and  three 
years  in  its  reserve.  The  active  service  in  the 
cavalry  of  the  territorial  army  lasts  four  years, 
and  is  followed  by  four  years  in  its  reserve. 
Whether  a  young  man  enters  the  permanent  or 
the  territorial  army  is  determined  by  lot.  Those 
who  for  some  sufficient  reason  have  not  been 
subjected  to  the  conscription  form  part  of  the 
militia,  and  those  who  have  finished  their  term 
in  the  permanent  or  the  territorial  army  also 
enter  the  militia  till  the  age  of  36.  After  this 
age,  in  the  country  they  enter  the  levies  en  masse, 
in  the  towns  the  civic  guard.  The  total  strength 
in  times  of  peace  of  the  permanent  army  is 
60,000  men  and  3,280  officers,  with  390  pieces  of 
ordnance.  The  territorial  army  has  a  total 
strength  of  72,000  men.  The  militia  has  a  total 
strength  of  33,000  men.  The  effective  force  of 
the  civic  guard  and  the  levy  en  masse  is  not 
definitely  fixed;  but  altogether  Rumania  can  put 
into  the  field  about  200,000  men.  The  navy  is 
insigrnificant,  there  being  only  one  armored 
cruiser  of  any   consequence. 

Ethnology  and  Population. —  The  Rumanians 
claim  to  be  the  descendants  of  a  colony  of  Ro- 
mans located  here  by  the  Emperor  Trajan,  and 


call  themselves  Romeni;  hence  the  name  of  Ru- 
mania, which  is  now  universally  adopted  by  the 
natives  as  the  name  of  the  united  principalities. 
The  race  is,  however,  a  mixed  one,  being  modi- 
fied by  Greek,  Gothic,  Slavic,  and  Turkish  ele- 
ments. This  mixture  makes  itself  apparent  in 
their  language,  three  fourths  of  the  words  of 
which,  however,  are  almost  pure  Latin;  among 
words  in  common  use  are,  apa  (L.  aqua),  water; 
pane  (L.  pants),  bread;  alby  (L.  albus),  white; 
negru  (L.  niger),  black;  and  so  on.  The  con- 
jugations also  of  the  verbs,  which  are  four  in 
number,  correspond  exactly  to  the  four  conju- 
gations in  Latm.  For  a  long  time  Greek  was 
the  language  spoken  by  the  court  and  the  upper 
classes;  but  latterly  this  language  ha?  been 
largely  superseded  by  the  French.  The  popula- 
tion of  Rumania,  according  to  the  latest  cci'sus, 
was  6,300,000,  among  whom  the  Rumania-.is 
proper  numbered  5,500,000.  The  Rumanians 
are  in  general  strong  and  stoutly  built,  with 
black  hair,  brilliant  eyes,  and  a  complexion  sim- 
ilar to  that  of  the  Italians.  Besides  the  Ru- 
manians proper  there  are  about  300,000  Jews, 
200,000  Gypsies,  85,000  Slavs,  besides  Germans, 
Magyars,  Greeks,  etc.  There  are  also  large 
numbers  of  Rumanians  inhabiting  Hungary, 
Transylvania,  Bessarabia,  and  elsewhere. 

Sociology. —  Since  the  introduction  of  rail- 
ways great  changes  have  taken  place  in  the  con- 
dition of  the  people.  The  peasants  were  never, 
properly  speaking,  serfs,  but  being  compelled  to 
work  gratis  for  the  proprietor  a  certain  number 
of  days  every  year  they  became  fixed  to  that 
part  of  the  country  in  which  they  were  bom. 
They  are  now  not  only  perfectly  free,  but  each 
head  of  a  family  received  during  the  late  Prince 
Couza's  reign  a  small  portion  of  land,  of  which 
he  became  absolute  proprietor,  the  landlord 
having  been  compensated  by  recejving  bonds 
bearing  10  per  cent  interest  Their  dwellings 
are  generally  of  a  wretched  description.  Many 
of  the  towns  are  merely  agglomerations  of  large 
houses,  the  residences  of  the  boyards,  sur- 
rounded by  the  huts  of  their  dependants.  The 
streets  are  ill  paved,  or,  as  is  most  generally 
the  case,  not  paved  at  all,  and  are  usually  filthy ; 
the  roads,  of  which  there  are  too  few,  are  in 
most  cases  in  a  wretched  state.  Agricultural 
labor,  the  chief  employment  of  the  inhabitants, 
is  cheap,  as  most  of  the  laborers  are  so  poor  that 
they  engage  for  work  to  be  done  three  years 
afterward,  in  order  to  obtain  advances  of  money. 
More  than  three  fourths  of  the  population  are 
peasants.  Handicraftsmen  are  comparatively 
few  in  number,  as  the  peasant  usually  builds  his 
own  house,  and  makes  his  own  furniture  and 
other  utensils.  In  Moldavia  there  are  about  3,ooo 
boyards,  besides  an  extensive  lower  nobility; 
in  Wallachia  they  are  still  more  numerous,  every 
twenty-eighth  man  being  a  nobleman.  There  is 
no  native  middle  class,  and  the  higher  ranks  of 
society  have  only  the  law  open  to  them  as  a  pro- 
fession. The  commerce  of  the  country  is  in  the 
hands  of  the  Jews  and  foreigners.  The  staple 
food  of  the  inhabitants  is  maize;  the  common 
beverage  is  wine,  which  is  produced  in  great 
quantities  though  mostly  of  inferior  quality. 
This,  however,  is  owing  altogether  to  the  man- 
ner in  which  it  is  made,  and,  as  already  stated, 
some  good  wine  is  also  produced.  The  common 
people  are  good-humored,  sober,  and  cleanly; 
murder  and  robbery  are  almost  unknown. 
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RUMANIAN  LANGUAGE  AND  LITERATURE 


Religion  and  Education. —  The  established 
religion  is  that  of  the  Greek  Church,  to  which 
about  97  per  cent  of  the  population  belongs.  At 
the  head  of  the  clergy  are  the  metropolitan  arch- 
bishops of  Moldavia  and  Wallachia,  the  latter  of 
whom  is  primate  of  Rumania.  Each  bishop  is 
assisted  by  a  council  of  clergy,  and  has  a  sem- 
inary for  priests.  In  1863  the  national  finances 
were  so  low  that  the  government  was  compelled 
to  appropriate  the  estates  of  the  monasteries, 
whose  revenues  amounted  to  about  a  third  of 
that  of  the  state,  allowing  in  return  a  sum  of 
about  £700,000  for  the  support  of  the  religious 
communities.  It  was  determined  that  the  bal- 
ance should  be  devoted  to  the  support  of  schools, 
hospitals,  the  relief  of  the  poor.  etc.  Rumania 
possesses  4,000  elementary  scnools,  54  high 
schools,  eight  normal  schools,  and  two  univer- 
sities, besides  other  special  schools.  Education 
is  compulsory,  but  is  still  very  backward. 

History. —  Rumania  formed  an  important 
part  of  the  Dacian  territory  which  was  con- 
quered by  Trajan  and  formed  into  a  Roman 
province  in  106  a.d.  It  became  the  battle-field 
of  the  Goths,  Huns,  Bulgarians,  Magyars,  and 
Poles,  who  in  succession  held  for  a  more  or  less 
lengthened  period  possession  of  the  country. 
All  these  races  left  some  traces  of  themselves 
among  the  Romanized  Dacian  inhabitants,  thus 
contributing  to  form  that  mixed  people  who  in 
the  iith  century  were  converted  to  the  Chris- 
tianity of  the  Greek  Church.  About  that  epoch 
the  Kumans,  a  Turkish  tribe,  established  in 
Moldavia  an  independent  kingdom.  Two  cen- 
turies later  it  fell  into  the  hands  of  the  Nogai 
Tartars,  who  so  desolated  the  country  that  only 
in  the  mountains  and  forests  was  left  any  trace 
of  the  native  population.  Toward  the  end  of 
the  13th  century  Radu  Negru  of  Fogarash,  a 
petty  Transylvanian  chief,  took  possession  of 
part  of  Wallachia,  divided  it  among  his  boyards, 
founded  a  senate  of  12  members  and  an  elective 
monarchy,  and  in  the  course  of  time  conquered 
the  whole  province.  About  the  middle  of  the 
following  century  Bogdan,  a  Hungarian  chief, 
made  a  successful  attempt  to  re-people  Moldavia. 
Struggles  for  the  ruling  power,  civil  and  foreigtn 
wars,  and  invasion  by  the  Tartars  induced  the 
Rumanians  in  the  beginning  of  the  i6th  century 
to  place  themselves  under  the  protectiorv  of  the 
Sublime  Porte,  and  the  boyards  were  gradually 
deprived  of  their  power  to  elect  their  own  ruler, 
whose  office  was  bought  and  sold  at  Constanti- 
nople. Woiwodes  of  various  nationalities  were 
now  successively  appointed,  but  their  rule  proved 
inefficient  in  establishing  peace  and  subjection 
to  the  sultan,  as  the  boyards  never  lost  an  op- 
portunity of  making  knovim  their  dissatisfaction. 
One  of  the  most  distinguished  foreigners  was 
Basil  Lupulo,  a  Greek  of  Epirus,  who  promoted 
civilization  and  learningf,  but  was  deposed  in 
the  middle  of  the  17th  century.  From  1732  to 
1822  the  country  was  governed,  or  rather  mis- 
governed, by  Fanariot  princes,  who  merely 
farmed  out  the  revenues,  enriching  themselves 
and  impoverishing  the  land.  A  considerable 
number  of  the  boyards,  through  intermarriage 
with  the  Fanariots,  were  more  than  half  Greek 
by  descent;  the  court  language  was  Greek,  and 
the  religious  and  political  s^pathies  of  the 
country  lay  in  the  same  direction.  In  1802  Rus- 
sia succeeded  in  establishing  a  sort  of  protector- 
ate over  the  principalities,  and  in  1821  a  desper- 
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ate  struggle  to  throw  off  entirely  the  Turkish 
authority  almost  desolated  the  land.  In  1822 
the  sultan  was  compelled  by  Russia  to  select  the 
princes  of  the  provinces  from  natives,  and  seven 
years  later  to  allow  them  to  retain  their  office 
for  life.  In  1853  Russia  took  military  possession 
of  the  provinces,  but  was  compelled  m  a  short 
time  to  retire,  Turkey  having  received  the  as- 
sistance of  France  and  England.  In  the  treaty 
of  Paris  at  the  close  of  the  Crimean  war  in 
1856  it  was  agreed,  among  other  things,  that 
the  principalities  of  Moldavia  and  Wallachia 
should  continue  to  enjoy,  under  the  suzerainty 
of  the  Porte  and  under  the  guarantee  of  the 
contracting  powers,  the  privileges  and  immuni- 
ties of  which  they  were  in  possession;  and  that 
no  exclusive  protection  should  be  exercised  over 
them  by  any  of  the  guaranteeing  powers.  The 
Porte  engaged  to  preserve  to  the  prmcipalities  an 
independent  and  national  administration.  In 
1858  the  principalities  were  united  under  one 
ruler.  Colonel  Couza,  who  took  the  title  of 
Prince  Alexander  John  I.  In  1861  Moldavia 
and  Wallachia  were  formally  brought  under 
one  administration.  A  revolution  which  broke 
out  at  Bucharest  in  February  1866,  forced  Prince 
Alexander  to  abdicate,  after  which  the  represent- 
atives of  the  people  elected  as  ruler  Charles,  son 
of  the  late  Prince  Charles  of  Hohenzollern-Sig- 
maringea  In  the  Russo-Turkish  war  of  1877-^8 
the  principality  sided  with  Russia,  but  in  spite 
of  the  important  services  which  it  rendered  in 
that  war,  it  was  compelled  at  the  close  of  the 
war  to  retrocede  the  portion  of  Bessarabia  which 
it  acquired  at  the  conclusion  of  the  Crimean  war, 
and  to  receive  in  exchange  the  Dobrudja. 
Early  in  the  war  the  principality  proclaimed  its 
independence  of  Turkey,  and  its  independence 
was  recognized  in  the  Treaty  of  Berlin,  July 
1878.  As  already  stated  it  became  a  kingdom 
in  1881,  Prince  Charles  becoming  king  as  Charles 
I.  His  wife  is  well  known  as  a  writer  under 
the  pseudonym  Carmen  Sylva.  His  nephew  and 
heir.  Prince  Ferdinand,  was  married  in  1893  to 
Princess  Marie,  daughter  of  the  late  duke  of 
Saxe-Coburg-Gotha. 

Consult  Laveleye,  'The  Balkan  Peninsula* 
(1887)  ;  Sarauelson,  'Rumania,  Past  and  Pres- 
ent>  (1882)  ;  Walker,  'Untrodden  Paths  in  Ru- 
mania*  (1888). 

Rumanian  Language  and  Literature.  The 
racial  language,  Rumanian  or  Wallachian,  is  of 
the_  Romance  type  (see  Romance  Languages) 
derived  from  the  Latin,  but  with  many  Slavonic, 
and  some  Greek,  Turkish,  and  Albanian  words. 
The  number  of  Latin  roots  is  variously  esti- 
mated at  (pore  or  less  than  half  of  the  total,  the 
next  greatest  element  being  Slavonic,  according 
to  some_  authorities  almost  ecjualing  the  Latin. 
The  majority  of  the  population  speak  what  is 
practically  the  same  language  —  the  Daco-Ru- 
manian  —  throughout  the  kingdom,  in  Transyl- 
vania, in  the  Banat,  and  other  parts  of  Hungary, 
Bukowina,  and  Bessarabia.  The  Macedo-Ru- 
manian,  spoken  south  of  the  Danube  and  among 
the  Balkans  and  Pindus,  is  largely  modified  by 
Greek ;  and  the  Istro-Rumanian,  spoken  in  Istria 
and  Croatia,  has  been  much  Slavonized. 

The  first  Rumanian  book,  a  psalter,  was 
printed  in  1577,  but  Rumanian  literature  prac- 
tically dates  from  the  chronicles  of  the  17th 
century,  which  are  the  earliest  specimens  of  its 
national  literature.    Greek  was  long  the  language 
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of  the  educated  and  aristocratic  classes,  but  has 
been  supplanted  by  French.  In  matters  of  gen- 
eral culture,  little  progress  was  made  until  the 
19th  century,  when  a  popular  Rumanian  literature 
arose,  the  most  interesting  portion  being  the 
songs.  Of  these  Basile  Alecsandri  (1821-90), 
one  of  the  most  notable  of  native  poets  and  a 
patriotic  and  influential  journalist,  made  a  val- 
uable collection  (1866).  Other  distinguished 
names  are  Konstantin  Negruzzi  (1806-68), 
author  of  verses,  plays,  and  historical  studies, 
in  prose  and  verse;  Jakob  Negruzzi  (1843 — ), 
son  of  the  former,  author  of  poems,  sketches, 
and  tales  widely  read;  Grigoic  Alecsandrescu 
(1812-86),  poet  and  political  leader;  Dimitrie 
Bolintineanu  (1826-72),  poet  and  novelist;  and 
Michael  Eminecsu  (1849-89),  the  great  lyric  poet 
of  Rumania.  German  translations  have  been 
made  by  Kotzebue,  Schott,  Kremnitz,  Rudow, 
and  others,  including  'Carmen  Sylva'  (q.v.). 
Queen  of  Rumania,  herself  an  accomplished  poet, 
novelist,  and  dramatist.  Dora  D'Istria  (q.v.) 
pen-name  of  Elena  Ghica  (1828-88),  wife  of  a 
Russian  prince,  is  the  author  of  Rumanian  trav- 
el-sketches, and  of  historical  and  literary  studies 
of  great  value,  mostly  written  in  French. 
Among  authorities  on  the  language  are  Hasden, 
Caster,  Titkin,  and  Franz  von  Miklosich,  the 
latter  the  founder  of  Slavic  philology,  and  au- 
thor of  'Comparative  Grammar^  of  the  Slavic 
languages,'  and  'Etymological  Dictionary  of  the 
Slavic  languages.'  There  are  histories  of  Ru- 
manian literature  by  Cipariu  Densusianu,  Gaster, 
Popfiu,  and  Philippide.  Tne  great  dictionaries 
are  those  of  Codresco  (1875),  Lawrianu  and 
Massimu,  'Dictionariulu  Limbei  Romane' 
(1876-9);  Hasden,  'Etymologicum  Magnum 
Romania:*  ( 1885-92)  ;  and  there  are  standard 
chrestomathies  by  Pompiliu,  and  Gaster  (1891). 
Consult  Warner,  'Library  of  the  World's  Best 
Literature'   (1899). 

Rumelia,  roo-me'll-a,  Eastern,  Turkey  in 
Europe,  a  province  established,  with  administra- 
tive autonomy,  by  the  treaty  of  Berlin,  1878,  but 
now  united  with  Bulgaria,  and  known  also  as 
southern  Bulgaria.  It  is  bounded  on  the  north  by 
the  Balkan  Mountains,  on  the  east  by  the  Black 
Sea,  on  the  south  by  a  line  beginning  at  Cape 
Seityn  about  lat.  42°  20'  N.,  and  proceeding 
west-southwest  to  the  Rhodope  Mountains,  and 
on  the  west  by  the  watershed  between  the  Ma- 
ritza  and  the  Karasu.  Originally  it  was  arranged 
that  the  province  was  to  be  under  the  direct 
political  and  military  authority  of  the  sultan, 
but  it  was  to  be  administered  by  a  (Christian 
governor-general  appointed  for  five  years  by  the 
Porte,  subject  to  the  approval  of  the  European 
powers.  This  arrangement  took  effect  and  con- 
tinued for  a  few  years,  but  in  1885  the  govern- 
ment was  overturned  by  a  popular  movement 
and  a  union  with  Bulgaria  carried  out,  in  which 
the  Porte  has  acquiesced.  The  capital  is  Phil- 
ippopolis.  The  area  is  13,700  square  miles. 
Pop.  about  1,200,000.    See  Bulgaria. 

Rum'ford,  Count.  See  Thompson,  Benja- 
min. 

Ru'minants,  herbivorous  split-hoofed  ani- 
mals, characterized  especially  by  chewing  the 
cud ;  they  include  the  camels  and  llamas,  giraffes, 
deer,  pronghorns,  antelopes,  sheep,  goats,  and 
ox-tribe,  and  hence  nearly  all  of  the  mammals 
most  economically  important  to  man.     All  of 


these,  except  the  camels  and  giraffes,  are  repre- 
sented on  the  continent  of  North  America,  and 
two  —  the  pronghorns  and  musk  ox  —  are  pe- 
culiar to  it.  In  most  no  incisor  or  canine  te«tb 
exist  in  the  upper  jaw,  the  place  of  these  teeth 
being  supplied  by  a  hardened  or  callous  pad  of 
gum,  against  which  the  lower  incisors  bite.  Six 
mcisors  exist  in  the  lower  jaw.  (^nines  are 
always  present  in  the  lower  jaw,  and  are  usually 
inclined  forward  and  toward  the  incisors,  which 
they  nearly  resemble  in  form.  The  general  num- 
ber of  lower  canine  teeth  is  two.  The  molar  and 
premolar  teeth  number  six  on  each  side  of  each 
jaw,  and  are  selenodont,  that  is,  possess  flat- 
tened crowns  topped  by  two  double  folds  of 
enamel  of  an  irregular  crescentic  shape.  The 
stomach  is  divided  into  four  compartments. 
(See  Digestion.)  In  the  process  of  feeding  the 
herbage  is  rapidly  cropped  off  by  the  lower  in- 
cisors pressing  against  the  hardened  gum  of  the 
upper  jaw.  The  food  mixed  with  saliva  is 
swallowed  into  the  paunch,  where  it  is  simply 
moistened  and  then  passes  into  the  reticulum  or 
second  compartment  The  aperture  of  the  gul- 
let now  closes,  and  the  mass  of  food  contained 
within  the  gullet  is  propelled  upward  into  the 
mouth  by  a  muscular  action  similar  to  vomiting. 
Mastication  of  the  food  is  now  effected  by  a 
kind  of  rotatory  motion,  the  lower  jaw  thus  giv- 
ing a  first  stroke,  for  example,  from  left  to  right, 
and  the  rotary  motion  continuing  persistently 
afterward  from  right  to  left,  or  in  tne  opposite 
direction  to  the  first  movement  of  the  jaws.  This 
is  "chewing  the  cud.*  In  the  camels  the  motion 
of  the  jaws  is  said  to  be  simply  one  from  side 
to  side.  After  being  thus  thoroughly  masticated 
and  remixed  with  saliva,  the  food  is  again  swal- 
lowed, and  passes  at  once  on  into  the  third  stom- 
ach, and  is  assimilated. 

Two  distinct  divisions  of  the  ruminants  may 
be  recognized,  according  to  nature  of  the  horns, 
known  respectively  as  the  "solid-homed*  and 
the  *hoIlow-homed." 

The  first  section  includes  the  giraffe  (al- 
though no  external  antlers  arise),  the  deer  and 
pronghorns ;  and  the  other  the  antelopes  and  the 
sheep,  goat,  and  ox  tribes.  The  antlers  of  deer 
consist  of  nearly  homogeneous  bony  tissue, 
lighter  and  more  porous  in  structure  than  ordi- 
nary bone;  are  generally  much  branched  or 
forked,  and  are  shed  and  renewed  every  year. 
(See  Antlers;  Deer.) 

The  horns  of  the  hollow-horned  ruminants 
are  entirely  different  from  the  antlers  of  deer, 
in  structure  as  well  as  in  manner  of  growth. 
They  are  usually  common  to  both  sexes,  as  in 
our  domestic  cattle,  are  simple  and  not  branched, 
and  grow  continuously  throughout  the  life  of  the 
animal,  though  very  slowly  after  it  has  reached 
maturity,  and  are  never  shed.  They  consist  of 
a  bony  core  —  an  elongated  process  from  the 
frontal  bone — jcovered  with  a  sheath  of  horn. 
(See  Horn.) 

Technically  speaking,  the  ruminant  game 
animals  of  North  America  consist  of  three  dis- 
tinct families,  two  of  which  are  represented  by 
several  genera,  and  some  of  the  genera  by  nu- 
merous species.  These  families  are:  the  prong- 
horns (Antilocapridd)  ;  the  deer  {Cervida) ; 
and  the  sheep,  goat,  and  ox  tribes  {Boxnda). 
They  are  all  "game  animals,"  and  some  of  them 
are  rapidly  approaching  extermination.  The 
pronghorns,  though  usually  called  the  American 
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antelope,  is  not  a  true  antelope,  but  is  of  a  dis- 
tinct family  type,  found  only  in  North  Amer- 
ica, and  peculiar  in  the  fact  that  its  horns  are 
branched  and  are  shed  annually.     (See  Prong- 
born.)    The  deer  tribe  consists  in  America  of 
five  genera,  namely,  the  wapiti   (Cervus)  ;  the 
small  deer  of  the  United   States  and   Mexico 
(Dama,  or   Odocoileus) ;   a   Central   American 
brocket  (,Masama}  ;  the  moose  (Alces),  and  the 
caribou    {Rangifer).     These  are  separately  de- 
scribed under  their  names.    Altogether  between 
25  and  30  species  of  deer  exist  in  North  Amer- 
ica, including  Mexico.     Of  the  ox  and  sheep 
tribes  or  horned  ruminants,  the  most  prominent 
native  member  is  the  almost  extinct  bison  (q.v.). 
The   mountain    sheep    (see    Bighorn)    number 
five   species,   and   the    Rocky    Mountain    goats 
(q.v.)  number  two  species;  but  of  most  of  these 
species  so  few  examples  are  known,  and  their 
range  is  so  limited  that  it  may  well  be  doubted 
whether  they  will  ultimately  be  regarded  as  dis- 
tinct.     The    goats    and    sheep    are    mountain 
dwellers,  their  favorite  haunts  are  the  more  in- 
accessible parts  of  the  higher  ranges,  and  they 
are  exceedingly  watchful  and  sagacious.    They 
have  been  exterminated  in  the  more  accessible 
parts  of  their  ranges,  and  survive  in  compara- 
tively small  numbers  and  greatly  restricted  areas. 
The  musk-oxen,  or  musk-sheep,  are  a  very  dis- 
tinct type,  entitled  to  a  distinctive  name  free 
from  the  implication  of  any  such  alliance;  but 
the  term  musk-ox  (q.v.)  is  not  likely  soon  to  be 
displaced.     There  are  two  species,  the  barren- 
ground  and  the  Greenland. 

The  ancestors  of  the  higher  ruminants  are 
mainly  of  Old  World  origin,  and  are  compara- 
tively scarce  and  late  in  appearance  in  the  fossil 
beds  of  our  own  continent.  The  oldest  forms 
definitely  known  were  those  of  the  family  An- 
thracotheriidce,  pig-like  animals,  with  teeth  ap- 
proaching the  selenodont  shape,  and  a  complete 
dentition ;  all  the  bones  of  the  five-toed  feet  were 
free.  The  type-genus  Anthracotherium  (q.v.) 
begins  in  the  Oligocene  and  continues  down  to 
the  Pliocene,  and  is  known  from  all  parts  of  the 
world.  Another  early  group  was  more  sheep- 
like in  its  characteristics,  and  forms  the  family 
Ctcnotheriida,  represented  by  Canotherium, 
which  flourished  in  the  Eocene  and  Miocene 
eras.  They  were  small-sized,  more  delicate  than 
modern  sheep,  the  dentition  was  complete,  and 
four  toes  reached  the  ground.  Another  large 
group  was  the  family  Oreodoniida,  which  was 
limited  to  North  America,  and  whose  remains 
have  been  found  plentifully  and  usually  in  ex- 
cellent condition  in  the  Tertiary  rocks  of  the 
eastern  Rocky  Mountain  region.  The  oreodonts 
were  ancestors  of  deer  and  antelopes,  and  some 
were  homed,  while  all  had  five  functional  toes 
in  front  and  four  behind.  Prominent  genera  are 
Oredon,  of  the  size  of  a  small  pig ;  Mesoreodon, 
larger  and  stouter;  Casoryx,  Agriocharus,  and 
most  primitive  of  all  Protoreodon.  Another 
primitive  family  wholly  European  was  Anoplo- 
tkeriida,  represented  by  the  long-known  Ano- 
plotherium  (q.v.). 

Rump  Parliament,  in  English  history,  a 
name  by  which  the  remains  of  the  Long  Parlia- 
ment was  known  after  the  expulsion  of  the  ma- 
jority of  its  members  by  the  army  of  Cromwell, 
6  Dec.  1648.  It  having  been  decided  by  a  ma- 
jority of  the  House  of  Commons  that  the  con- 


cessions made  by  Charles  I.  in  the  Treaty  of 
Newport  were  a  ground  of  settlement,  Oliver 
Cromwell,  who  wished  for  the  condemnation  of 
the  king,  despatched  two  regiments  under  the 
command  of  Colonel  Pride  to  coerce  the  House. 
In  discharge  of  the  resolution  of  the  army  that 
"none  might  be  permitted  to  pass  into  the  House 
but  such  as  continued  faithful  to  the  public  inter- 
ests* Colonel  Pride,  whose  regiment  was  sta- 
tioned so  as  to  block  up  all  the  entrances  to  the 
House  of  Commons,  furnished  himself  with  a 
list  of  the  names  of  the  members  against  whom 
the  sentence  of  exclusion  was  passed,  and  as  each 
approached  prohibited  him  from  entering.  For- 
ty-one members  were  placed  under  temporary  re- 
straint, and  160  ordered  to  their  homes.  Only 
60  were  admitted,  all  violent  Independents,  and 
these  constituted  the  rump  after  the  clearance 
wrought  by  Pride's  purge,  as  it  is  called. 
This  assembly,  in  conjunction  with  the  army, 
brought  about  the  arraignment,  trial,  and  con- 
demnation of  Charles  I.  It  was  forcibly  dis- 
solved by  Cromwell,  20  April  1653,  for  presum- 
ing to  make  a  stand  against  certain  demands  of 
the  army.  Twice  after  this  it  was  reinstated, 
but  both  times  only  for  a  brief  period,  and 
finally,  on  16  March  1660,  it  solemnly  decreed 
its  own  dissolution. 

Ruinsey,  rum'si,  James,  American  in- 
ventor :  b.  Bohemia  Manor,  Cecil  County,  Mary- 
land, in  1743;  d.  London,  England,  23  Dec  1792. 
He  was  a  mechanical  engineer,  and  while 
engaged  as  the  superintendent  of  a  mill  in  Shep- 
herdstown,  Va.,  conceived  plans  for  the  applica- 
tion of  steam  to  marine  propulsion.  In  1786  he 
exhibited  a  boat  upon  the  Potomac  which  was 
propelled  by  means  of  a  steam  pump  which 
forced  a  stream  of  water  from  the  stern.  The 
Rumsey  Society,  in  which  Benjamin  Franklin 
was  greatly  interested,  was  established  in  Phila- 
delphia in  1788,  and  later  an  organization  of  the 
same  name  in  England,  to  further  his  invention, 
but  he  died  while  his  experiments  were  incom- 
plete. He  wrote  <A  Short  Treatise  on  the  Ap- 
plication of  Steam'  (1788). 

Rumsey,  William,  American  jurist:  b. 
Bath,  Steuben  County,  N.  Y.,  18  Oct.  1841 ;  d. 
New  York  16  Jan.  1903.  He  was  educated  at 
Williams  College,  volunteered  in  the  Union  army 
in  April  1861,  and  was  granted  his  diploma  from 
the  college  in  June.  He  served  through  the  war, 
attaining  rank  of  captain  of  volunteers  in  1863, 
major  in  1864,  and  brevet  lieutenant-colonel  in 
1865,  in  which  year  he  was  mustered  out  of  serv- 
ice. He  was  secretary  of  the  United  States  le- 
gation in  Japan  in  1865-6,  and  in  1880-1901 
served  as  judge  in  the  seventh  judicial  district  of 
the  supreme  court.  He  then  resigned  and  en- 
gaged in  law  practice  until  his  death. 

Runciman,  run'sT-man,  Alexander,  Scottish 
painter:  b.  Edinburgh  1736;  d.  there  21  Oct. 
1785.  He  was  placed  at  14  with  some  house- 
painters,  who  used  to  adorn  the  mantel-pieces 
of  the  houses  which  they  painted  with  landscapes, 
of  which  many  a  specimen  is  still  preserved  in 
the  houses  of  the  Old  Town  of  Edinburgh.  He 
devoted  himself  entirely  to  this  art ;  and  acquired 
considerable  local  fame  for  his  landscapes.  In 
1766  he  visited  Italy,  where  he  met  Fuseli,  whose 
enthusiastic  character  matched  aptly  with  his 
own.  He  spent  five  years  in  Rome,  assiduously 
studying  and  copying  the  Italian  masters ;  and  in 
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1771  returned  with  powers  increased  and  taste 
improved.  Just  at  that  time  he  obtained  the  mas- 
tership^  of  the  Trustees'  Academy;  and  thus  se- 
cured in  the  means  of  subsistence  he  applied  his 
leisure  to  historical  painting.  Among  his  best- 
known  productions  may  be  mentioned:  <Mac- 
beth  and  Banquo,*  in  a  landscape;  a  <Friar,> 
in  a  landscape;  <Job  in  Distress';  'Samson 
Strangling  the  Lion* ;  'Figure  of  Hope' ;  'Saint 
Margaret  Landing  in  Scotland' ;  'Christ  and 
the  Woman  of  Samaria' ;  'Agrippina  Landing 
with  the  Ashes  of  Germanicus' ;  and  the  paint- 
ings in  Ossian's  Hall  at  Penicuik.  The  work 
last  mentioned  was  the  chef-d'oeuvre  of  Runci- 
man.  He  was  remarkable  for  candor  and  sim- 
plicity of  manners,  and  possessed  a  talent  for 
conversation.  Among  his  associates  were  Rob- 
ertson, Hume,  Lord  Kames,  and  Lord  Mon- 
boddo. 

Runeberg,  Johaim  Ludvig,  yo'han  lood'- 
vig  roo'ne-berg,  Swedish  poet:  b.  Jacobstad, 
Finland,  5  Feb.  1804;  d.  BorgS  6  May  1877.    He 

Xas  educated  at  Wasa  and  at  the  University  of 
bo.  His  first  volume  ( 1830)  contained  a  num- 
ber of  lyrics  and  a  long  poem,  'Nights  of 
Jealousy.'  In  1832  appeared  an  epic  written  in 
hexameters  'Elgskyttame'  (The  Elk  Hunters)  ; 
in  1833  a  second  volume  of  lyrics,  and  in  1836 
the  idyl  'Itanna.'  In  1837  he  taught  Latin  lit- 
erature at  the  university,  became  lector  at  the 
gymnasium  of  Borgi,  where  he  remained  until 
his  death,  being  advanced  to  professor  in  1844 
and  rector  in  1847.  His  other  works  were  the 
idyl  'Julqvallen'  (Christmas  Eve)  and  the  epic 
'Na  donctida'  (1841)  ;  Lyrics  (1843) ;  a  roman- 
tic cycle,  'Kung  Fjalar'  (King  Fjalar,  1844)  ; 
narrative  poems,  'Fanriek  Stils  Sagner'  (En- 
sign StSl's  Stories,  i84&-€o)  ;  a  rhymed  comedy 
'Kan  ej>  (Can't,  1862)  ;  'Kungarne  p4  Salamis' 
(The  King  at  Salamis,  1863).  His  collected 
works  were  published  in  1876  and  posthumous 
works  in  1878-9. 

Runes,  the  characters  used  in  writing  by 
the  Teutonic  tribes  of  northwestern  Europe  in 
early  times.  Three  classes  of  runes  are  recog- 
nized, Anglo-Saxon,  German,  and  Scandina- 
vian, but  the  differences  of  form  which  distin- 
guish them  are  no  wider  than  the  differences 
between  the  alphabets  employed  in  very  ancient 
times  by  various  Greek  peoples  —  between  the 
Old  Athenian  alphabet,  for  example,  and  the 
Old  Corinthian,  or  between  the  earliest  Phoe- 
nician and  the  earliest  Hebrew.  The  name  Rune 
is  significant  of  the  use  to  which  this  manner 
of  writing  was  first  applied.  In  Anglo-Saxon 
run  means  secret,  and  runa  magician;  and  the 
knowledge  of  runes  was  confined  to  a  small 
class  —  priests  or  sorcerers.  For  this  reason, 
upon  the  introduction  of  the  Christian  religion 
the  use  of  the  runes  was  condemned  as  con- 
nected with  heathenish  superstitions.  A  poet 
of  the  6th  century,  Venantius  Fortunatus,  tells 
of  runes  being  written  on  tablets  or  slabs  of 
ash  {fraxineis  tabellis),  but  there  are  extant 
numerous  runes  inscribed  on  memorial  stones, 
rings,  coins,  etc.,  which  have  been  found  in  Den- 
mark, Norway,  Sweden,  Germany,  and  Iceland, 
and  in  Britain  within  the  limits  of  the  ancient 
kingdoms  of  Northumbria,  Mercia,  and  East 
Anglia.  The  system  of  characters  called  runes 
gets  the  name  Futhorc  from  the  first  six  letters. 


just  as  the  Greek  system  is  called  Alphabet 
from  the  names  of  the  first  two  letters,  alpha 
and  beta,  A  and  B,  or  as  we  call  our  alphabet 
the  ABC.  The  following  examples  show  the 
agreements  and  differences  between  British  and 
Norse  runes: 

r  h  ►r'  It  (Kjs>K  X  p 

Hi  |(+)>r(WmHt  ^M 

kalJdipMatb* 

Anglo-Saxon  Runes. 

r  h  V  h   It  r  *  t 

(«     ■,•    ik,dk     «(o)        r       k,c     k       a 

I  +  H  t  ^  r  Y  A 

^*       4        •      t,^     p,»      t        •     rtMl» 

Norse  Runes. 

What  is  the  origin  of  this  mode  of  writing? 
Is  it  derived  from  the  Greek  alphabet  or  from 
the  Phoenician  direct?  Not  improbably  the 
Phoenician  manner  of  writing  was  introduced 
into  the  Baltic  countries  by  the  enterprising 
Phoenician  traders  as  early  as  the  6th  century 
RC. :  but  though  the  runes  are  in  many  instances 
identical  with  characters  of  the  Phoenician  al- 
phabet they  do  not  represent  in  Futhorc  the 
same  sound  values  as  in  the  alphabet  of  the 
Phcenicians:  on  the  supposition  of  their  deriva- 
tion from  that  alphabet,  therefore,  it  would  be 
only  the  idea  of  representing  voice-sounds  by 
arbitrary  written  characters  that  would  have 
come  .from  the  Phoenicians,  not  the  denotations 
of  particular  sounds.  Yet,  though  original  de- 
rivation from  Phoenician  sources  be  granted,  in 
later  times  Greek  characters  were  added  to  com- 
plete the  system. 

Runjeet  Singh,  run-jet'  singh.  See  Ranjit 
Singh. 

RunUe,  run'kl,  John  Daniel,  American 
mathematician:  b.  Root,  N.  Y.,  11  Oct  1822;  d. 
Southwest  Harbor,  Maine,  8  July  1902.  He  was 
graduated  from  the  Lawrence  Scientific  School 
at  Harvard  in  1851,  and  having  been  appointed 
to  the  staff  of  the  'American  Ephemeris  and 
Nautical  Almanac*  in  1849,  continued  with  it 
until  1884.  He  was  one  of  the  promoters  of  the 
Massachusetts  Institute  of  Technology  and  held 
the  chair  of  mathematics  there  from  the  time  of 
its  foundation  until  his  retirement  shortly  before 
his  death  with  the  exception  of  1870-8  when  he 
was  president.  He  established  the  'Mathemat- 
ical Monthly'  in  1859  and  edited  it  until  1861, 
and  published:  'New  Tables  for  Determining 
the  Values  of  the  Coefficients  in  the  Perturba- 
tive  Function  of  Planetary  Motion'  (1856); 
'Elements  of  Plane  and  Solid  Geometry' 
(1888);  etc. 

Runic  Characters.     See  Rukes. 

Runnymede,  riinT-med,  England,  five 
miles  east  of  Windsor,  in  Surrey,  lying  along 
the  right  bank  of  the  Thames,  is  the  celebrated 
meadow  where  the  conference  was  held,  15  June 
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12IS,  between  John  and  the  English  barons,  in 
which  the  former  was  compelled  to  sign  Magna 
Charta  and  the  Chartade  Foresta.  (See  John.) 
Runnymede  is  now  divided  into  several  enclo- 
sures. 

Run'yon,  Theodore,  American  diplomat: 
b.  Somervilie,  N.  J.,  25  Oct  1&22;  d.  Berlin, 
Germany,  27  Jan.  1896.  He  was  graduated  from 
Yale  in  1842,  admitted  to  the  bar  in  1846,  and 
established  a  law  practice  at  Newark,  N.  J.  He 
became  city  attorney  of  Newark  in  1853,  city 
counsellor  in  1856,  and  at  the  outbreak  of  the 
Civil  War  went  to  the  front  as  brigadier-general 
in  command  of  the  1st  brigade  of  New  Jersey 
Volunteers.  He  arrived  at  Washington  on  6 
May,  when  the  threatened  invasion  by  the  Con- 
federates had  thrown  the  city  into  great  alarm, 
and  promptly  took  efficient  measures  for  its  de- 
fense. After  the  defeat  of  the  Union  army  at 
the  first  battle  of  Bull  Run  when  the  city  was  in 
danger  of  invasion,  he  closed  all  approaches,  sta- 
tioned cannon  to  avert  the  expected  attack,  and 
thereby  saved  the  National  capital,  a  service  for 
which  he  received  the  personal  thanks  of  Presi- 
dent Lincoln  and  his  cabinet.  He  was  honor- 
ably mustered  out  of  service  in  July  1861  and 
resumed  his  law  practice.  In  1863  he  was 
elected  mayor  of  Newark,  served  as  chancellor 
of  New  Jersey  in  1873-87,  and  in  1893  was  ap- 
pointed minister  to  Germany.  He  was  raised  to 
the  rank  of  ambassador  in  that  year  and  re- 
mained in  office  until  his  death. 

Rupee,  roo-pe',  in  India,  the  name  given 
a  small  silver  coin.  The  value  of  this  coin  is 
nominally  50  cents,  but  owing  to  the  deprecia- 
tion of  silver  it  has  of  late  years  varied  between 
30  and  40  cents.  A  rupee  equals  16  annas; 
Yi,  %,  and  %  rupee  are  also  coined  in  silver. 
A  lac  of  rupees  is  100,000,  and  a  crore  10,000,000 
rupees. 

Ru'pert,  or  Robert,  of  Bavaria,  Prince:  b. 
Prague  18  Dec.  1619;  d.  London  29  Nov.  1682. 
He  was  the  son  of  Frederick  V.,  elector  palatine 
and  titular  king  of  Bohemia,  by  the  Princess 
Elizabeth  of  England,  daughter  of  James  I.,  was 
educated  at  Leyden  and  early  engaged  in  mili- 
tary service  in  the  Thirty  Years'  war.  During 
the  civil  war  in  England  he  had  the  command 
of  a  corps  of  cavalr/  at  the  head  of  which  he 
distinguished  himself  at  the  battle  of  Edgehill  in 
1642,  at  Chalgrove  Field  in  1643,  and  also  at 
Marston  Moor  and  at  Naseby ;  but  his  impetuos- 
ity and  imprudence  contributed  to  the  disastrous 
result  of  these  latter  engagements.  In  1648  he 
was  made  commander  of  that  part  of  the  fleet 
which  still  adhered  to  Charles.  Prince  Rupert 
for  some  time  carried  on  a  predatory  warfare 
against  the  English ;  but  in  an  engagement  with 
Blake,  off  the  Spanish  coast,  he  was  worsted, 
and  his  whole  squadron  destroyed,  with  the 
exception  of  four  or  five  ships,  with  which  he 
escaped  to  the  West  Indies,  where  he  supported 
himself  by  capturing  English  and  Spanish  mer- 
chantmen. Later  he  joined  Charles  II.  at  the 
court  of  Versailles,  where  his  time  was  chiefly 
devoted  to  scientific  studies  till  the  Restoration, 
when  he  returned  to  England.  In  1664  he  was 
appointed  with  Monk,  to  the  command  of  a 
fleet  against  the  Dutch,  and  in  the  next  war  with 
Holland,  in  1673  was  made  admiral  of  the  fleet. 
Many  useful  inventions  resulted  from  his  studies. 


among  which  are  the  invention  of  prince's  metal, 
and  although  the  discovery  of  the  method  of 
engraving  in  mezzotinto  is  not  due  to  him,  as 
has  been  erroneously  supposed,  he  introduced  the 
art  into  England.  He  also  introduced  the 
curious  glass  drops  that  have  been  named  after 
him.  Prince  Rupert's  drops.  He  was  likewise 
one  of  the  founders  and  the  first  governor  of 
the  Hudson's  Bay  Company,  incorporated  in 
1670,  and  a  founder  of  the  Royal  Society. 

Rupert's  Land,  the  former  name  of  an  ex- 
tensive territory  in  Canada,  conferred  by  Charles 
I.  on  Prince  Rupert,  transferred  to  the  Hudson's 
Bay  Company  in  1670,  and  since  1870  included 
with  the  other  parts  of  the  Hudson  Bay  Terri- 
tories in  the  Northwest  Territories.  The  title 
is  still  retained  to  distinguish  an  Episcopalian 
diocese;  the  see  of  the  bishop  of  Rupert's  Land 
is  at  Winnipeg.    See  Northwest  Territories. 

Ru'pia,  a  skin  disease,  characterized  by  an 
eruption  of  small  flattened  and  distinct  bullae 
surrounded  by  inflamed  areolae,  containing  a 
serous,  purulent,  sanious,  or  dark  bloody  fluid, 
and  followed  by  thick,  dark-colored  scabs  over 
unhealthy  ulcers.  Three  varieties  of  this  disease 
are  described,  Rupia  simplex,  Rupia  prominens, 
and  Rupia  escharotica.  Rupia  simplex  com- 
monly appears  on  the  legs,  sometimes  on  the 
loins  or  thighs,  and  seldom  on  other  parts.  The 
bullae  are  not  preceded  by  any  inflammatory 
symptoms,  vary  from  H  inch  to  I  inch  in 
diameter,  and  contain  at  first  a  transparent 
serous  fluid,  which  soon  becomes  turbid  and 
purulent,  and  dries  into  scabs.  The  scabs  are 
easily  removed,  displaying  an  ulcerated  surface 
underneath,  and  several  series  of  these  scabs  may 
follow  before  healing  sets  in.  In  Rupia  pro- 
minens the  bullae  are  larger,  the  scabs  thicker, 
and  the  ulceration  deeper.  The  scab  adheres 
firmly,  and  generally  requires  emollient  applica- 
tions to  facilitate  its  removal.  Rupia  escharotica 
occurs  chiefly  in  cachectic  children  and  infants. 
It  is  commonly  confined  to  the  lower  extremi- 
ties, and  begins  by  one  or  two  red  and  livid 
spots,  over  which  the  cuticle  is  soon  raised  by 
the  effusion  underneath  it  of  a  serous  fluid. 
The  bullae  thus  formed  increase;  the  serum 
they  contain  becomes  turbid,  and  of  a  blackish 
hue.  A  bloody  and  offensive  sanies  marks  the 
surface  of  the  sore,  the  edges  of  which  are  livid, 
but  not  very  painful.  Rupia  is  chronic,  not  dan- 
gerous, not  contagious,  but  often  very  obstinate. 
It  generally  attacks  persons  debilitated  by  age, 
intemperance,  bad  living,  or  previous  diseases, 
especially  smallpox,  scarlet-fever,  and  syphilis. 
The  general  treatment  consists  mainly  in  the 
administration  of  tonic  decoctions,  more  espe- 
cially those  of  cinchona,  cascarilla,  gentian,  etc., 
with  alkalies,  a  generous  and  nutritious  diet,  and 
warm  salt  water  and  alkaline  baths.  The  local 
treatment  consists  chiefly  of  puncturing  the  bullae 
early,  and  allowing  the  morbid  secretion  to  es- 
cape; of  poulticing  in  order  to  remove  the 
scabs,  and  of  applying  lotions  containing  nitrate 
of  silver  or  nitric  acid,  or  any  other  slightly 
stimulating  application. 

Rupture,  hernia  (q.v.),  especially  abdomi- 
nal hernia,  to  which  the  term  rupture  is  most 
frequently  applied  in  popular  usage. 

Rural  Highways.  See  Roads,  Improve- 
ment OF. 
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Rurik,  roo'rlk,  founder  of  the  Russian 
monarchy:  d.  879.  Most  writers  consider  him 
to  have  been  a  Varangian,  of  Scandinavian 
origin,  though  Kostomorof  has  endeavored  to 
prove  that  he  was  a  Lithuanian.  It  is  recorded 
that  he  came  to  Russia  about  862,  accompanied 
by  his  brothers  Sinaf  and  Truvor,  in  compli- 
ance with  the  request  of  Gostomisl,  a  leading 
personage  of  Novgorod.  One  of  the  brothers 
established  himself  at  Belozersk,  the  other  at 
Izborsk,  while  Rurik  began  by  fortifying  him- 
self in  the  ancient  town  of  Ladoga,  at  the  present 
day  a  miserable  village  on  the  Volkhof.  The 
Novgorodians  soon  repenting,  rose  in  rebellion 
against  Rurik,  and  at  their  head  was  one  of 
their  fellow  citizens  named  Vadim,  whose  valor 
is  celebrated  in  the  ancient  chronicles,  and  in 
Russian  song.  Rurik  succeeded  in  establishing 
a  dictatorship  in  Novgorod  in  865,  and  is  said 
to  have  killed  Vadim  with  his  own  hand.  His 
possessions  were  soon  afterward  greatly  en- 
larged by  the  death  of  his  brothers,  whose 
principalities,  since  they  died  without  issue, 
Rurik  united  to  Novgorod.  In  order  to  secure 
himself  and  his  descendants  in  their  newly  ac- 
quired territory,  he  invited  various  colonies  of 
Varangians,  on  whose  devotion  he  could  count, 
to  settle  in  the  country.  Rurik  died  after  a 
reign  of  17  years.  The  family  of  Rurik  reigned 
in  Russia  till  the  death  in  1598  of  Feeder,  son 
of  Ivan  the  Terrible,  when  it  was  succeeded  by 
tlie  closely  allied  house  of  Romanoff. 

Rus'by,  Henry  Hurd,  American  botanist 
and  educator :  b.  Franklin,  N.  J.,  26  April  1855. 
He  was  educated  at  the  University  of  New 
York,  was  engaged  in  botanical  explorations  and 
investigations  under  the  Smithsonian  Institution 
in  1880-96,  has  been  professor  of  botany,  phys- 
iology and  materia  medica  in  the  New  York 
College  of  Pharmacy  smce  1888,  and  professor 
of  materia  medica  at  Bellevue  Hospital  Medical 
College  since  1897.  He  is  a  member  of  many 
scientific  societies,  was  curator  of  the  New 
York  Botanical  Gardens  and  in  1900-1  was  a 
member  of  the  committee  which  revised  the 
botanical  department  of  'United  States  Phar- 
macopceia.'  His  publications  include:  'Essen- 
tials of  Pharmagcognosy*  ( 1895)  ;  'History  of 
the  New  York  College  of  Pharmacy*  (1895)  ; 
'Morphology  and  History  of  Plants'  (1899); 
'Five  Pamphlets  on  the  Flora  of  Bolivia*  (1893- 
jgoi )  ;  etc. 

Rush,  Benjamin,  American  physician:  b. 
Byberry,  near  Philadelphia,  Pa.,  24  Dec.  1745;  d. 
Philadelphia  19  April  1813.  He  was  grad- 
uated from  Princeton  in  1760,  from  the  Univer- 
sity of  Edinburgh  in  1768,  and  became  professor 
of  chemistry  at  the  College  of  Philadelphia  in 
1769.  He  was  active  in  the  pre-Revolutionary 
movements,  and  as  member  of  the  provincial 
conference  of  1776  moved  the  resolution  declar- 
ing the  expediency  of  a  declaration  of  inde- 
pendence, of  which  he  was  a  signer  in  the  fol- 
lowing month.  He  was  surgeon  to  the 
Pennsylvania  navy  in  1775-6  and  in  1777  was 
appointed  surgeon-general  and  later  physician- 
general  of  the  hospitals  of  the  middle  section. 
In  1778  he  resigned  and  resumed  his  practice  and 
his  professorship  at  Philadelphia.  He  was  a 
member  of  the  convention  which  formed  the 
constitution  of   1780,  established  the  first  dis- 


pensary in  the  United  Stetes  in  1785,  and  in 
1787  was  a  member  of  the  convention  which 
ratified  the  Federal  Constitution.  He  became 
professor  of  theory  and  practice  of  medicine  in 
1789  and  after  the  Medical  College  was  merged 
in  the  University  of  Pennsylvania  was  appointed 
professor  of  the  institutes  and  practice  of  medi- 
cine and  of  clinical  practice.  In  the  yellow  fever 
epidemic  of  1793  Rush  instituted  a  new  method 
of  treatment  for  the  disease  which  he  used  with 
great  success,  visiting  from  100  to  120  patients 
daily.  He  was  one  of  the  founders  of  Dickin- 
son College,  an  advocate  of  the  abolition  of 
slavery,  was  connected  with  various  religious 
and  scientific  societies,  and  was  treasurer  of  the 
United  States  Mint  from  1799  until  his  death. 
He  wrote:  'Medical  Inquiries  and  Observa- 
tions' (5  vols.,  1789-98) ;  'Essays,  Literary, 
Moral,  and  Philosophical*   (1798)  ;  etc. 

Rush,  Richard,  American  diplomat:  b. 
Philadelphia  29  Aug.  1780;  d.  there  3  July 
1859.  He  was  graduated  from  Princeton  in 
I797>  was  admitted  to  the  bar  in  1800  and  en- 
gaged in  practice  at  Philadelphia.  In  181 1  he 
was  appointed  attorney-general  of  Pennsylvania 
and  in  1814-17  was  attorney-general  of  the 
United  States.  He  was  temporary  secretary  of 
state  under  President  Monroe  in  181 7  and  was 
then  appointed  minister  to  England,  a  post  he 
occupied  until  1825  when  he  was  recalled  to 
become  secretary  of  the  treasury  under  Presi- 
dent Adams.  He  was  a  candidate  for  the  vice- 
presidency  on  the  ticket  with  Adams  in  1828  and 
in  1836  was  appointed  by  President  Jackson 
commissioner  to  obtain  the  legacy  for  the  found- 
ing of  the  Smithsonian  Institution  which  was 
then  pending  in  the  English  chancery  court,  re- 
turning in  1838  with  the  entire  amount.  He  was 
appointed  minister  to  France  in  1847  and  re- 
mained such  until  185 1  when  he  was  recalled 
at  his  own  request  and  spent  the  remainder  of 
his  life  in  retirement.  He  published :  'Codifica- 
tion of  the  Laws  of  the  United  States*  (S  vols., 
181S)  ;  'Narrative  of  a  Residence  at  the  Court 
of  London  from  1817  till  1825*  (1833)  ;  'Wash- 
ington in  Domestic  Life*  (1857);  'Occasional 
Productions,  Political,  Diplomatic,  and  Miscel- 
laneous, including  a  Glance  at  the  Court  and 
Government  of  Louis  Philippe,  and  the  French 
Revolution  of  1848*  (piiblished  by  his  sons, 
i860). 

Rush,  William,  American  sculptor:  b. 
Philadelphia  4  July  1756;  d.  there  17  Jan. 
1833.  He  was  apprenticed  to  a  carver  and  soon 
became  known  as  a  maker  of  figure-heads  which 
won  admiration  in  many  ports  in  the  world. 
He  never  worked  in  marble,  confining  himself 
to  wood  and  clay,  but  gained  a  high  reputation 
for  his  statues,  busts,  and  ideal  figures  executed 
in  these  materials.  He  served  in  the  American 
Revolution  and  was  a  member  of  the  city  coun- 
cils of  Philadelphia  for  more  than  a  quarter 
of  a  century.  Among  the  most  admired  of  his 
ship  carvings  were:  'Genius  of  the  United 
States* ;  'Nature* ;  'Indian  Trader* ;  'William 
Penn* ;  'River  God.*  He  also  executed :  'Ex- 
hortation* ;  'Praise' ;  busts  of  Linnaeus,  William 
Barton,  and  Lafayette;  statues  of  'Winter,* 
'Washington*  (1814)  ;  etc. 

Rush.  Many  plants  growing  in  moist  land 
having  cylindrical  stems  are  called  rushes,  al- 
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though  generally  with  a  qualifying  adjective ;  as 
the  bulrush  (Typha),  flowering  rush  {Buto- 
mus),  or  scouring  rush  {Equisetum),  and 
some  sedges  {Carex).  The  true  rushes,  how- 
ever, are  members  of  the  grass-like  family 
Juncacea,  containing  about  200  species  in  the 
several  genera,  and  distributed  throughout  the 
temperate  zones.  Some  are  destitute  of  leaves 
but  have  barren  flower  stems  resembling  leaves; 
some  have  leafy  stems,  the  leaves  rounded  or 
somewhat  compressed,  and  usually  jointed  in- 
ternally; the  foliage  of  others  is  very  narrow, 
springing  from  the  root.  The  round  stems  of 
the  leafless  species,  sometimes  bearing  flowers, 
are  popularly  called  rushes.  The  presence  of 
this  family  in  a  pasture  denotes  bad  drainage, 
and  they  are  troublesome  to  farmers,  since  cattle 
will  touch  them  only  as  a  last  resort.  The  com- 
mon bog  or  soft  rush  (/uncus  effusus)  is  found 
in  wet  places  throughout  the  temperate  world. 
It  is  a  typical  species,  with  glabrous  tufts  at- 
taining perhaps  four  feet,  spVinging  from  a  stout 
rootstock,  and  bearing  an  inflorescence  composed 
•f  many  small  greenish  grass-like  flowers.  This 
species  is  cultivated  in  Japan  for  making  mats, 
and  with  others  is  employed  for  the  bottoms 
of  chairs,  baskets,  coarse  ropes  for  binding,  etc. 
The  stems  of  /.  conglomeralus  were  formerly 
gathered  by  English  farmers,  and  stripped  of 
their  green  rind,  leaving  exposed  a  large  pith 
with  one  even  lengthwise  rib  of  rind  left  to  sup- 
port it.  This  porous  pith  was  then  bleached 
and  dried,  and  dipped  in  scalding  grease,  thus 
becoming  the  wick  of  a  rude  candle,  or  "rush- 
light,* which  gave  a  good,  clear  light,  and,  if 
two  feet  long,  would  bum  nearly  an  hour.  These 
dried  rush-piths  were  also  used  in  place  of  cot- 
ton for  wicks  in  open  lamps. 

Rushes,  with  a  few  sweet  herbs,  were  scat- 
tered before  processions,  and  were  strewn  on 
stages  in  Shakespeare's  time,  and  on  the  floors 
of  houses  before  the  advent  of  carpets.  _  The 
strewing  of  rushes  in  the  churches  grew  into  a 
religious  festival  conducted  with  much  pomp. 
These  rushes  on  the  floor  generally  became  so 
filthy  from  overlong  use  that  to  order  fresh 
rushes  was  a  sincere  mark  of  honor  to  a  guest. 

Scouring  rushes  are  the  hollow,  jointed  stems 
of  the  horsetail,  Equisetum  hiemale,  tht  epi- 
dermis of  which  is  impregnated  with  silica,  and 
was  formerly  used  for  scouring  metals.  Sec 
Dutch  Rush. 

Bulrushes  (Typha),  or  cat-tails,  were  some- 
what employed  in  the  place  of  true  rushes,  for 
mats  and  chair  bottoms,  and  are  also  placed  be- 
tween barrel-staves. 

Rush  Medical  College,  located  at  Chicago, 
affiliated  with  the  University  of  Chicago.  It  is 
one  of  the  oldest  educational  institutions  in  the 
Northwest,  having  received  its  charter  in  1837. 
The  first  lectures  were  delivered  in  1843,  and 
the  first  building  erected  in  1844;  a  larger  build- 
ing was  erected  on  the  same  site  in  1867;  this 
was  burned  in  the  Chicago  fire  of  1871 ;  and  the 
present  clinical  building  was  erected  in  1875. 
In  1887  the  college  became  the  Medical  De- 
partment of  Lake  Forest  University,  retaining 
its  autonomy;  this  relation  was  dissolved  in 
April  1898,  and  in  the  same  month  the  college 
was  affiliated  with  the  University  of  Chicago 
(q.v.).    The  government  of  the  college  is  vested 


in  the  "perpetual  board  of  trustees*  incorporated 
in  1837,  of  which  the  governor  of  the  State,  the 
lieutenant-governor,  and  the  speaker  of  the 
house  of  representatives  are  members  ex  oMcio. 
The  board  has  control  of  the  financial  affairs 
of  the  college  and  appoints  the  faculty;  and 
delegates  to  the  faculty  the  control  of  the  educa- 
tional work  subject  to  the  rules  of  the  university 
and  the  approval  of  the  trustees;  by  the  terms 
of  affiliation  the  board  of  trustees  is  composed 
of  members  not  belonging  to  the  teaching 
force  of  the  college.  In  189^1900  the  University 
offered  courses  corresponding  to  the  work  of 
the  Freshman  year  of  the  Medical  College,  and 
since  1901  offers  instruction  in  all  of  the 
courses  of  the  first  two  years  of  the  medical 
curriculum,  in  anatomy,  neurology,  embryolog^y, 
physiology,  physiological  chemistry,  chemistry, 
chemistry  of  medical  drugs,  toxicology,  pa- 
thology, bacteriology  and  pharmacology.  All  the 
work  of  the  first  two  years  is  offered  at  the 
university  only,  and  the  work  at  the  college  is 
clinical,  that  is,  the  work  of  the  last  two  years 
of  the  medical  course.  Students  who  take  the 
first-year  courses  matriculate  and  register  both 
as  students  of  Rush  Medical  College  and  as 
students  of  the  university.  Many  of  the  courses 
of  the  Freshman  and  Sophomore  years  are  re- 
quired; the  courses  of  the  Junior  and  Senior 
years  are  all  elective,  a  certain  amount  of  work 
in  each  department  being  required  for  the  de- 
gree of  M.D.  The  university  provides  three 
fellowships  to  graduates  of  the  college,  and 
provides  for  granting  the  degree  of  B.S.  to 
students  who  comply  with  the  university  re- 
quirements for  that  degree.  The  buildings  of 
the  college,  distinct  from  those  of  the  university, 
are  the  clinical  building,  Senn  Hall  and  the 
laboratory  building;  the  Presbyterian  Hospital, 
adjoining  the  college,  and  the  Cook  County 
Hospital,  opposite  the  college,  afford  material 
for  the  clinics.  The  library  in  1904  contained 
over  10,000  volumes;  the  students  in  1903-4 
numbered  1,029,  of  whom  339  were  specials  and 
post-graduates.  The  college  is  open  to  women 
as  well  as  men. 

Rush,  Scouring.  See  Equisetales,  under 
FkRNS  AND  Fern  Allies;  Dutch  Rush. 

Rusb'fortb,  William  Henry,  American  in- 
ventor: b.  Leeds,  England,  11  July  1844;  d. 
Rutherford,  N.  J.,  21  Aug.  1892.  He  entered  a 
railroad  repair  shop  at  12  and  at  19  had  become 
a  railroad  engineer.  He  was  chief  engineer 
in  charge  of  13  stationary  engines  in  1874  and 
in  1878  came  to  the  United  States,  where  he 
became  engineer  in  a  silk  factory  at  Camden, 
N.  J.  He  was  the  author  of  nuiv.erous  useful 
inventions,  among  them  a  fire-escape  ladder,  a 
series  of  automatic  safety  signals  and  a  feed- 
water  heater  for  utilizing  the  heat  wasted  in 
the  smoke  boxes  of  locomotives,  the  latter  re- 
ceiving a  silver  medal  and  a  diploma  at  the 
Paris  Exposition  of  1887. 

Rush'ville,  III.,  city,  county-seat  of  Schuy- 
ler County;  on  the  Chicago,  B.  &  Q.  railroad; 
about  53  miles  northwest  of  Springfield,  and  48 
miles  east-northeast  of  Quincy.  It  was  set- 
tled 30  Feb.  1826  by  Benjamin  Chadsey, 
Levi  Green,  and  Thomas  Bair,  members 
of  a  commission  that  selected  a  town  site. 
It    was    incorporated    as    a    village    10    May 
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1831,  and  chartered  as  a  city  in  April  1898.  It 
is  in  an  agricultural  and  coal  mining  region; 
the  chief  manufactories  are  a  flour  mill,  machine 
shop,  wagon  works,  harness  shops,  bottling 
works,  and  file  factory.  It  has  considerable 
trade  in  farm  products.  The  principal  public 
buildings  are  the  county  court-house  and  the 
jail.  There  are  six  churches,  three  public 
graded  schools,  and  the  Rushville  Normal  and 
Business  College.  The  two  banks  have  a  com- 
bined capital  of  $150,000,  with  $700,000  deposits. 
The  government  is  vested  in  a  mayor  and  a 
council  of  six  members,  who  hold  office  for  a 
term  of  two  years.  Pop.  (i8qo)  2,031;  (1900) 
2.292;  (1910)  2,370.  Edwin  DicsoN, 

Editor  '■Rushville  Times.^ 

Rushville,  Ind.,  city,  county-seat  of  Rush 
County ;  on  Flat  Rock  Creek ;  and  on  the  Cleve- 
land, C,  C.  &  St.  L.,  the  Cincinnati,  H.  &  D., 
the  Pittsburg.  C,  C.  &  St.  L.,  and  the  Fort 
Wayne,  C.  &  L.  R.R.'s;  about  40  miles  east- 
southeast  of  Indianapolis,  and  85  miles  north- 
west of  Cincinnati.  It  was  settled  in  1822,  in- 
corporated the  same  year,  and  chartered  as  a 
city  in  1882.  It  is  in  a  fertile  agricultural 
region,  and  has  considerable  manufacturing  in- 
terests. The  chief  manufactures  are  flour,  furni- 
ture, machinery,  agricultural  implements,  lum- 
ber, bent  wood,  drain  pipe,  clothing,  clay-work- 
ing machinery,  and  washing  machines.  There 
are  nine  churches,  a  high  school,  public  and 
parish  schools,  two  private  schools,  and  a  public 
library.  The  four  banks  have  a  combined  cap- 
ital of  $275,000.  The  government  is  vested  in 
a  mayor,  a  council  of  six  members,  elected  every 
two  years.  The  city  owns  and  operates  the 
electric  light  plant  and  the  waterworks.  Pop. 
(1910)  4,607. 

Rusk,  Jeremiah  McLain,  American  agri- 
culturist: b.  Morgan  County,  Ohio,  17  June 
1830;  d.  Viroqua,  Wis.,  21  Nov.  1893.  He  re- 
moved to  Wisconsin  in  1853,  engaged  in  farm- 
ing, became  sheriflF,  and  in  1861  was  elected  to 
the  legislature.  In  1862  he  entered  the  Union 
army,  was  commissioned  major,  and  promoted 
lieutenant-colonel  in  1863.  He  commanded  a 
regiment  in  Sherman's  Meridian  campaign  and 
for  services  in  the  Atlanta  campaign  was 
brevetted  colonel  and  brigadier-general  in  1865. 
He  was  mustered  out  of  service  in  that  year 
and  in  1866-70  served  as  bank-comptroller  of 
Wisconsin.  Elected  to  Congn^ess  in  1871  he 
remained  there  until  1877  and  in  1882-9  was 
governor  of  Wisconsin.  He  was  first  secre- 
tary of  the  newly  created  Department  of  Agri- 
culture under  President  Harrison  in  1889-93. 

Rusk,  Thomas  Jefferson,  American  poli- 
tician :  b.  Camden,  S.  C,  8  Aug.  1802 ;  d. 
Nacogdoches,  Texas,  29  July  1856.  He  studied 
law,  practised  in  Georgia,  and  in  1835  removed 
to  Texas,  where  he  took  a  prominent  part  in 
political  affairs.  He  was  a  member  of  the  con- 
vention which  declared  the  independence  of 
Texas  in  1836,  was  its  first  secretary  of  war, 
and  after  the  disablement  of  General  Houston 
took  command  of  the  army  at  San  Jacinto. 
He  was  chief  justice  of  Texas  and  in  1845 
president  of  the  convention  which  concluded 
annexation  with  the  United  States.  He  sat  in 
the  United  States  Senate  in  1846-56. 


Rusldn,  John,  English  critic  and  author: 
b.  London  8  Feb.  1819;  d.  Coniston,  Lancashire, 
20  Jan.  1900.  He  attended  lectures  at  King's 
College,  London,  was  trained  in  drawing,  and 
in  1836  went  to  Oxford,  where  he  became  a 
gentleman-commoner  at  Christ  Church.  In 
1839,  after  two  failures,  he  won  the  Newdigate 
prize  for  a  poem  on  'Salsette  and  Elephanta.' 
His  first  published  works  were  essays  in  Lou- 
don's 'Magazine  of  Natural  History'  on  geo- 
logical and  allied  subjects  (1834  and  1836), 
and  in  1837-8  he  wrote  for  Loudon's  'Architec- 
tural Magazine'  on  'The  Poetry  of  Architec- 
ture* (separately  published,  1893).  An  attack 
upon  some  of  Turner's  pictures  in  <  Blackwood's 
Ma^zine'  in  1836  led  him  to  formulate  the 
plan  of  his  'Modem  Painters,'  the  ist  volume 
of  which  appeared  in  1843  as  by  'A  Graduate 
of  Oxford.'  The  2d  volume  was  published  in 
1846,  the  3d  and  4th  in  1856,  and  the  5th  in 
i860  (complete  edition,  imperial  8vo,  with  all 
the  original  and  th'ree  new  plates,  six  vols., 
1888;  8vo  edition,  with  reduced  plates,  six  vols., 
1897).  At  first  intended  as  a  defense  of  Tur- 
ner, the  work  from  the  first  assumed  a  wider 
scope,  and  soon  became  a  comprehensive  treatise 
on  the  principles  of  art.  He  sought  to  show 
the  immense  superiority  of  the  best  modem 
landscape-painters,  especially  Tumer,  to  all  the 
ancients,  and  supported  the  spiritual  against  the 
sensuous  theory  of  art  with  an  eloquence  and 
a  width  of  knowledge  which  have  indeed 
wrought,  as  Sydney  Smith  predicted,  "a  com- 
plete revolution  in  the  world  of  taste.*  The 
descriptions  of  natural  scenery  in  the  book  are 
justly  regarded  as  priceless  gems  of  word- 
painting,  and  the  sense  of  the  indissoluble  asso- 
ciation of  art  with  all  other  branches  of  human 
activity,  so  characteristic  of  Ruskin,  became 
increasingly  marked  as  the  work  progressed. 
His  name  was  not  put  on  the  title-page  till 
1851. 

After  the  publication  of  the  ist  volume  of 
'Modern  Painters'  he  continued  his  studies 
and  his  travels,  and  during  a  visit  to  Venice 
he  definitely  decided  upon  literature  as  his  main 
work.  In  1848  he  married  Euphemia  Chalmers 
Gray,  the  19-year-old  daughter  of  a  Scottish 
lawyer,  for  whom  he  had  written  in  1841  his 
fairy  tale,  'The  King  of  the  Golden  River' 
(published  1851).  His  married  life  was  not 
very  fortunate,  and  in  1854  the  marriage  was 
annulled,  and  the  lady  married  the  artist  Mil- 
lais  in  1855.  'The  Seven  Lamps  of  Archi- 
tecture' (1849)  sought  to  do  for  architecture 
what  Ruskin  had  already  done  for  painting. 
The  title  and  arrangement  of  the  book  are 
characteristic  of  his  whole  artistic  criticism. 
All  work  in  architecture,  and  in  all  else,  should 
be  illumined  by  the  lamps  of  sacrifice,  truth, 
power,  beauty,  life,  memory,  and  obedience.  In 
1851  he  defended  Millais  and  Holman  Hunt, 
two  of  the  pre-Raphaelite  leaders,  in  letters  to 
the  Times,  and  in  the  same  year  followed  up 
this  advocacy  by  a  work  on  Pre-Raphaelitism. 
'The  Stones  of  Venice'  (1851-3),  the  fruit  of 
much  close  study  and  arduous  toil,  is  a  worthy 
companion  of  'Modern  Painters,'  and  in  it, 
as  in  the  earlier  work,  we  meet  the  moralist  as 
artist.  The  chapter  'On  the  Nature  of  Gothic 
Architecture,'  in  which  his  economic  teaching 
is   distinctly    foreshadowed,    was    reprinted   b> 
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William  Morris  at  the  Kelmscott  Press  in  1892. 
In  1854  Ruskin  came  to  know  D.  G.  Rossetti,  to 
whom  he  was  a  considerate  and  generous 
patron;  and  he  was  closely  associated  with 
F.  D.  Maurice,  Furnivall,  and  other  Christian 
Socialists  in  the  work  of  the  Working  Men's 
College,  where  he  taught  drawing  regularly  for 
some  seven  years.  His  career  as  a  social  re- 
former may  be  dated  from  1857,  when  he  pub- 
lished a  series  of  lectures  on  *The  Political 
Economy  of  Art'  (enlarged  edition,  entitled 
<A  Joy  for  Ever  and  its  Price  in  the  Market,' 
1880).  His  chief  works  of  this  kind  are:  'Unto 
this  Last'  (1862;  popular  edition,  1900),  origi- 
nally written  for  the  <Cornhill  Magazine'; 
<Munera  Pulveris'  (1872),  partly  reprinted 
from  'Eraser's  Magazine' ;  'Time  and  Tide  by 
Weare  and  Tyne'  (1867) ;  and  'Fors  Clavigera' 
(1871-84),  consisting  of  letters  to  the  working 
men  and  laborers  of  Great  Britain.  In  these 
the  tendency  to  exaggeration  is  clearly  manifest, 
and  for  a  time  it  stood  in  the  way  of  the  serious 
consideration  of  his  views.  He  laid  especial 
stress  upon  the  economic  value  of  healthy, 
happy,  honorable,  self-sacrificing  life;  he 
directed  attention  to  the  vital  importance  of  the 
problem  of  distribution  and  the  necessity  of 
economic  co-operation;  the  need  for  a  genuine 
national  system  of  education,  old-age  pensions, 
and  a  radical  solution  of  the  housing  problem 
was  eloquently  set  forth  by  him.  In  this  work 
Ruskin  always  professed  himself  a  follower  of 
Carlyle,  one  of  his  warmest  friends  and  ad- 
mirers. Some  of  his  books  published  after 
1855  were  collections  of  lectures.  Such  are: 
<The  Two  Paths'  (1859);  'Sesame  and  Lilies' 
(1865);  'The  Crown  of  Wild  Olive'  (1866); 
'Work,  TraflSc,  War,  and  The  Future  of  Eng- 
land' (last  not  in  first  edition) ;  and  'The 
Ethics  of  the  Dust'  (1866).  In  1867  he  deliv- 
ered the  Rede  lecture  at  Cambridge  on  'The 
Relation  of  National  Ethics  to  National  Art,* 
and  was  awarded  the  honorary  degree  of  LL.D. 
by  that  university,  and  in  1893  Oxford  con- 
ferred upon  him  its  D.C.L.  degree.  In  1871 
he  was  elected  lord  rector  of  St.  Andrews  Uni- 
versity. 

The  period  from  1870  till  his  retirement 
from  active  work  was  full  of  new  schemes  of 
social  usefulness,  some  of  them  more  generous 
in  conception  than  practicable  in  execution,  but 
all  bearing  eloquent  testimony  to  the  absolute 
sincerity  of  his  preaching  of  the  gospel  of  social 
righteousness  and  service.  In  1871  he  founded 
the  Guild  of  Saint  George,  and  himself  paid 
$35,000,  a  tenth  of  his  possessions  at  that  time, 
into  a  trust  for  carrying  on  its  work.  The 
basic  principles  of  the  guild  were  "that  food 
can  only  be  got  out  of  the  ground  and  happi- 
ness out  of  honesty,*  and  in  connection  with 
it  he  started  agricultural  settlements,  some  in- 
dustrial enterprises,  and  the  Saint  (Jeorge's  (now 
Ruskin)  Museum  at  Sheffield. 

In  1871  he  gave  up  his  house  at  Denmark 
HUl  and  purchased  his  well-known  residence  at 
Brantwood,  on  the  shore  of  Coniston  Lake.  In 
1870  he  was  appointed  fir^t  Slade  professor  of 
fine  arts  at  Oxford,  and  held  this  post  till  1879, 
when  he  resigned  owing  to  illness,  and  again 
from  1883  till  1884,  when  he  again  resigned 
because  the  university  endowed  vivisection.  His 
lectures    at    Oxford    give    the    best    connected 


account  of  his  maturer  conceptior 
form  the  material  of  the  works: 
Art'  (1870);  'Aratra  Pentelici: 
on  the  Elements  of  Sculpture'  ( 
Eagle's  Nest:  Ten  Lectures  on  th^ 
Natural  Science  to  Art'  (1872) ;  'j 
entina:  Six  Lectures  on  Wood 
Engraving'  (1873-6) ;  'Val  d'Arr 
tures  on  the  Tuscan  Art  Directl; 
to  the  Florentine  Year  of  Victoi 
'The  Art  of  England'  (1884);  <'l 
of  England'  (1884);  and  'Lectui 
scape  Delivered  in  Lent  Term,' 
He  founded  a  drawing  school  at 
it  _  was  during  his  professorial  pe 
tried  the  famous  and  exceedingly 
road-digging  experiment  In  187 
enced  the  first  of  several  attacks  o 
and  from  this  time  his  excessive 
unnaturally  high  pressure  caused 
break  down  seriously ;  1878  was  1 
of  Whistler's  libel  action  against  1 
the  jury  awarded  one  farthing  d; 
most  notable  work  of  his  period  o 
ment,  broken  only  by  short  journ 
of  health,  is  'Praeterita:  Outlines  c 
Thoughts  Perhaps  Worthy  of  Mi 
Past  Life'  (1885-9),  the  last  vol 
ing  'Dilecta,'  or  selections  from  hi 
ence.  This  fragment  of  autobio 
little  trace  of  mental  decay,  but  i 
brilliant  description,  vivid  recollec 
cellent  portraiture  of  men  whom  h 
Of  works  not  above  mentioned  1 
are  the  most  noteworthy:  'Poems 
vately  printed ;  two  vols.,  1891 )  ;  ' 
the  Architecture  of  Venice'  (1851 
on  Architecture  and  Painting*  (il 
on  Some  of  the  Principal  Pictui 
at  the  Royal  Academy'  (1855-9 
'The  Harbors  of  England'  (185 
gravings  from  drawings  by  Turnei 
of  the  Drawings  and  Sketches  c 
present  Exhibited  in  the  Natio 
(1881);  'The  Elements  of  Draw 
lectures  delivered  at  the  Working 
lege;  'Inaugural  Address  at  th^ 
School  of  Art'  (1858)  ;  'The  Oxf< 
(1859),  with  H.  W.  Acland;  '1 
of  Perspective'  (1859),  lectures 
the  Working  Men's  College ;  'The 
Air'  (1869),  lectures  on  the  Gr< 
cloud  and  storm;  'Mornings  i 
(1875-7;  collected,  1889);  'Proser 
of  Wayside  Flowers'  (1875-86) ; 
Collected  Studies  of  the  Lapse  o; 
Life  of  Stones'  (1875-83);  'St. 
the  History  of  Venice'  (1877-S 
1884);  'The  Laws  of  Fesole: 
Treatise  on  the  Elementary  Princif 
tice  of  Drawing  and  Painting'  (18; 
on  the  Drawings  by  Turner  Exh 
Fine  Art  Society's  Galleries' 
edition,  1900)  ;  'Arrows  of  the  CI 
a  collection  of  newspaper  letters ;  " 
Amiens'  (1880-5);  'On  the  Old  F 
a  collection  of  miscellaneous  writii 
a  collective  edition  of  his  works 
but  extended  to  only  11  volumes, 
is  supervising  a  new  complete  ei 
works  begun  in  1903  and  to  be  f 
volumes. 
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There  is  a  complete  bibliography  by  T.  J. 
Wise  and  J.  P.  Smart  (1893).  Ruskin  prepared 
the  plates,  or  at  least  the  drawings,  for  many 
of  his  own  works,  and  also  painted  some  land- 
scapes, chiefly  in  water  color.  A  loan  exhibition 
of  his  drawings  was  held  in  the  Royal  Water 
Color  Society's  rooms  in  igoi. 

To  what  has  already  been  said  of  the  work 
and  message  of  Ruskin  little  need  be  added. 
He  was  essentially  a  prophet,  on  fire  with  the 
enthusiasm  of  humanity,  almost  fierce  in  his 
opposition  to  every  kind  of  insincerity  and  in* 
justice.  His  early  religious  views  were  narrow, 
but  in  middle  life  he  advanced  to  a  broadly 
liberal  position  of  no  distinctively  Christian 
character,  though  in  later  years  he  added  to 
his  religious  liberalism  a  more  definitely  Chris- 
tian element.  What  he  said  of  'Modem 
Painters'  may  be  applied  to  all  his  work:  *It 
declares  the  perfectness  and  eternal  beauty  of 
the  work  of  God;  and  tests  all  work  of  man 
by  concurrence  with,  or  subjection  to  that.* 
His  teaching  has  been  spread  by  many  Ruskin 
societies,  a  Ruskin  Hall  for  working  men  has 
been  established  at  Oxford,  and  at  Ruskin, 
Tenn.,  a  co-operative  colony  was  unsuccessfully 
attempted.  Consult:  Collingwood,  *Life  and 
Work  of  John  Ruskin>  (1893) ;  and  <Life  of 
John  Ruskin*  (1900) ;  Ritchie,  'Records  of 
Tennyson,  Ruskin,  and  Browning'  (1892) ; 
Spielmann,  'John  Ruskin'  (1900);  Harrison, 
'Tennyson,  Ruskin,  Mill,  and  Others'  (1899); 
Rossetti,  'Ruskin,  Rossetti,  and  Pre-Raphael- 
itism'  (1899);  Cook,  'Studies  in  Ruskin'  (2d 
ed.  1891);  Hobson,  'John  Ruskin,  Social  Re- 
former' (1898) ;  Mallock,  'New  Republic' 
(1881  —  Herbert  stands  for  Ruskin) ;  Sizeranne, 
'Ruskin  et  la  Religion  de  la  Beaute'  (1897; 
Eng.  trans.,  1899) ;  Smart,  'A  Disciple  of 
Plato'  (1883)  ;  Waldstein,  'The  Work  of  John 
Ruskin'  (1894);  Mather,  'Life  and  Teaching 
of  John  Ruskin'  (sth  ed.,  1898) ;  Harrison, 
'John  Ruskin'  (1902;  'English  Men  of  Let- 
ters,' new  series);  MackaiFs  essay  in  Chambers' 
'Cyclopsedia  of  English  Literature'  (Vol.  HL, 
1904)  ;  Kitchin,  'Ruskin  at  Oxford  and  Other 
Essays'   (1904)- 

Ruskin  University,  located  at  Glen  Ellyn, 
111.,  a  suburb  of  Chicago.  The  ideal  of  the 
institution  is  to  unite  industrial  and  educational 
work,  to  bring  within  the  reach  of  young  men 
and  women  the  advantages  of  college  education 
with  the  means  of  paying  their  own  expenses 
chiefly  from  their  own  labor,  and  to  teach  the 
dignity  of  labor,  "not  as  a  means  of  livelihood 
only,  but  as  the  glad  expression  of  normal  life, 
and  an  absolute  necessity  to  the  acquirement 
of  mental  culture  and  moral  character."  The 
university  had  its  origin  in  Ruskin  College, 
established  at  Trenton,  Mo.,  in  1900;  it  con- 
ducted there  for  student  self-support  a  2,000 
acre  farm,  and  a  dairy,  carried  on  gardening, 
laundering,  printing,  carpentering,  etc.,  and 
with  the  co-operation  of  the  citizens  of  the 
town  established  wood- working  and  canning 
factories.  The  larger  part  of  the  industrial 
equipment  was  not  owned  by  the  college;  the 
college  buildings  also  became  inadequate  for 
the  increasing  attendance  and  a  new  location 
became  necessary.  In  January  1903  an  affilia- 
tion was  formed  with  a  number  of  schools  and 
colleges  in  Chicago  under  the  corporate  name 


of  Ruskin  University,  Ruskin  College  becoming 
'the  literary  department  of  the  institution;  in 
April  of  that  year  the  college  was  moved  to 
Glen  Ellyn.  The  organization  of  the  university 
includes  the  Ruskin  Industrial  Guild,  where 
employment  is  given  in  a  number  of  occupa- 
tions, printing,  book-binding,  cooking,  launder- 
ing, horticultural  and  agricultural  pursuits,  etc. 
As  far  as  possible  students  are  given  the  work 
for  which  they  have  the  most  liking  and  aptU 
tude.  Those  of  the  student  body  who  become 
members  of  the  Ruskin  Industrial  Guild  are 
supplied  with  fours  hours  of  work  per  day  on 
school  days  with  an  extra  hour  or  two  on 
Saturdays,  for  which  they  receive  Ruskin  script, 
at  from  10  to  I2j4  cents  per  hour.  This  script 
they  deposit  in  the  Ruskin  Industrial  Bank  and 
pay  every  week,  their  board  bill  and  other  inci- 
dental expenses,  ranging  from  two  dollars  and 
fifty  cents  to  three  dollars  per  week  by  check 
upon  the  bank.  They  are  required  to  report 
for  duty  in  the  industrial  department  just  the 
same  as  for  a  Latin  or  Greek  recitation,  are 
marked  by  the  foremen  of  departments  as  to 
the  faithfulness  in  the  discharge  of  duty  and 
are  advanced  from  one  department  to  another 
upon  the  strictest  sort  of  civil  service  rules. 
The  courses  offered  by  the  University  include: 
(i)  the  college  preparatory  course;  (2)  the 
college  course,  leading  to  the  degree  of  bachelor 
of  arts;  (3)  the  normal  course,  leading  to  the 
degree  of  bachelor  of  pedagogy;  (4)  the  social 
science  course;  the  completion  of  which  with 
work  in  other  courses  equal  to  the  require- 
ments of  the  college  course,  entitles  the  student 
to  the  degree  of  bachelor  of  social  science;  (5) 
special  courses  in  bookkeeping  and  stenography, 
music,  art,_  oratory,  dressmaking,  telegraphy, 
and  domestic  science;  (6)  the  business  course, 
leading  to  the  degree  of  bachelor  of  accounts; 
(7)  professional  courses  in  law,  medicine, 
dentistry,  pharmacy,  or  the  art  craft,  at  the 
affiliated  schools  in  Chicago ;  (8)  correspondence 
courses.  The  college  course  is  entirely  elective 
and  may  be  completed  in  three  years;  the  com- 
pletion of  the  special  courses  counts  for  a  cer- 
tain amount  of  credit  toward  the  degree.  The 
students  in  the  college  department  at  Glen 
Ellyn  number  about  300,  and  the  members  of 
the  faculty  15. 

Rusling,  James  Fowler,  American  sol- 
dier: b.  Washington,  N.  J.,  14  April  1834.  He 
was  graduated  from  Dickinson  College  in  1854 
and  was  professor  there  until  1857,  when  he 
engaged  in  law  practice.  At  the  outbreak  of 
the  Civil  War  he  entered  the  Union  army  with 
rank  as  lieutenant.  He  served  in  the  Army  of 
the  Potomac  in  1861-3,  in  the  Department  of 
the  Cumberland  in  1863-5,  and  in  the  war  de- 
partment in  1865-7.  He  attained  rank  as  colonel 
of  volunteers  in  1865,  was  brevetted  brigadier- 
general  in  1866  and  mustered  out  of  service  in 
1867.  He  was  United  States  pension  agent  for 
New  Jersey  in  1868-77  and  has  published: 
'Across  America,  or  the  Great  West  and  Pa- 
cific Coast'  (1874) ;  'History  of  Pennington 
Seminary'  (1890)  ;  'Men  and  Things  I  Saw  in 
Civil  War  Days'  (1899);  'European  Days  and 
Ways'  (1902) ;  etc. 

Russ.  Jolin  Denison,  American  physician 
and  philanthropist:  b.  Chebacco  (Essex).  Mass. 
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1  Sept  1801 ;  d.  Pompton,  N.  J.,  1  March  1881. 
He  was  ^aduated  from  Yale  in  1823,  studied 
medicine  in  the  United  States,  in  London,  and 
on  the  Continent,  in  1826  began  practice  in 
New  York,  in  1827-30  was  in  Greece  aiding  the 
patriots,  and  upon  his  return  began  the  first 
instruction  of  the  blind  attempted  in  the  United 
States.  He  was  invited  to  organize  the  Institu- 
tion for  the  Blind  in  Boston,  but  preferred  to 
continue  his  independent  work.  In  1832  he 
became  superintendent  of  the  New  York  institu- 
tion, a  post  which  he  resigned  in  1858.  His 
inventions  and  improvements  for  the  assistance 
of  the  blind  were  widely  used.  Latterly  he 
was  active  in  endeavors  to  improve  prison 
discipline  and  further  the  welfare  of  discharged 
prisoners. 

Russell,  rus'Sl,  Addison  Peale,  American 
author :  b.  Wilmington,  Ohio,  8  Sept.  1826.  He 
rose  from  a  printer's  apprentice  to  be  an  editor 
and  publisher,  was  elected  to  the  Ohio  legis- 
lature in  1855  and  in  1857-61  was  secretary  of 
state  for  Ohio.  He  has  published  :  'Half  Tints' 
(1867);  < Thomas  Corwin'  (1882);  'Character- 
istics' (1883);  <In  a  Club  Comer'  (1890); 
<A  Club  of  One'  (1887);  <Sub-CceIum> 
(1893) ;   'Library  Notes'    (1875-9). 

Russell,  Benjamin,  American  journalist: 
b.  Boston,  Mass.,  13  Sept  1761 ;  d.  there  4  Jan. 
1845.  He  was  apprenticed  to  Isaiah  Thomas, 
publisher  of  the  Worcester,  Mass.,  'Spy,'  but 
entered  the  Revolutionary  army  before  com- 
pleting his  apprenticeship,  and  there  collected 
war  news  for  that  paper.  In  1784  he  estab- 
lished the  'Columbian  Sentinel,'  which  he  made 
the  most  powerful  organ  of  the  Federal  party 
in  New  England,  and  which  he  edited  until 
1828.  He  also  established  and  conducted  in 
1795-1830  the  'Gazette,'  likewise  a  Federalist 
org^n.  He  printed  the  laws  and  state  docu- 
ments during  the  first  sessions  of  Congress  and 
refused  to  receive  pay  for  his  work  until  it 
was  pressed  upon  him  by  Washington;  repre- 
sented Boston  m  the  general  court  for  24  years ; 
served  several  terms  in  the  Massachusetts  sen- 
ate ;  was  a  member  of  the  executive  council,  and 
of  the  Constitutional  convention  in  1820. 

Russell,  Sir  Charles  Artbur,  Baron  of  Kil- 
LOWEN,  English  jurist :  b.  Newry,  Ireland,  10 
Nov.  1832 ;  d.  London  10  Aug.  1900.  He  began 
his  career  as  solicitor  in  1854,  later  matriculated 
at  Trinity  College,  Dublin,  but  did  not  gradu- 
ate; and  in  1856  removed  to  London,  entered 
Lincoln's  Inn  and  was  admitted  to  the  English 
bar  in  1859.  In  1872  he  was  made  Queen's 
counsel,  and  entered  Parliament  for  Dundalk 
in  1880,  but  his  part  in  debate  was  largely  con- 
fined to  questions  concerning  Ireland.  In  1885 
he  was  returned  for  South  Hackney  and  be- 
came attorney-general  in  Gladstone's  cabinet  in 
1886.  His  speeches  in  behalf  of  hoffie  rule 
were  his  most  notable  parliamentary  achieve- 
ments. He  was  leading  counsel  for  Parnell  in 
the  investigations  brought  about  by  the  Parnell 
Commission  Act  of  1888,  and  his  six  days' 
speech  concluding  the  trial  on  12  April  1^9 
is  accounted  his  greatest  forensic  effort.  He 
defended  the  prisoner  in  the  Maybrick  murder 
trial ;  in  1893  represented  Great  Britain  in  the 
Bering  Sea  arbitration;  in  1894  was  made  lord 
of  appeal ;  was  raised  to  a  life-peerage  as  baron 


of  Killowen,  and  later  succeeded  Lord  Cole- 
ridge as  lord  chief  justice.  In  1896  he  delivered 
an  address  before  the  American  Bar  Association 
at  Saratoga,  on  'Arbitration:  its  Origin,  His- 
tory and  Progress.'  In  1899  he  succeeded  Lord 
Herschell  as  one  of  the  arbitrators  to  determine 
the  boundaries  between  British  Guiana  and 
Venezuela.  His  publications  aside  from  his 
address  on  arbitration  were  mainly  contributions 
to  current  discussions. 

Russell,  David  Allen,  American  soldier:  fa 
Salem,  N.  Y.,  10  Dec.  1820 ;  d.  near  Winchester, 
Va.,  19  Sept.  1864.  He  was  graduated  from 
West  Point  in  1845,  served  in  the  Mexican  War 
and  in  1847  was  brevetted  ist  lieutenant  for  gal- 
lant conduct.  He  subsequently  served  on  the 
Pacific  coast,  was  brevetted  captain  in  1854,  and 
at  the  outbreak  of  the  Civil  War  was  assigned 
to  aid  in  the  defense  of  Washington.  In  1862 
he  was  appointed  colonel  and  served  in  the 
Peninsular  campaign  under  McClellan.  He  com- 
manded a  brigade  in  the  Rappahannock  cam- 
pai^,  was  brevetted  colonel  in  the  regular  army, 
assisted  in  the  capture  of  the  Rappahannock 
station  and  commanded  a  division  at  the  battles 
of  the  Wilderness,  Spottsylvania,  and  North 
Anna.  He  was  engaged  in  the  defense  of  Wash- 
ington in  August  and  September  1864,  and  was 
killed  while  leading  his  column  at  Opequan, 
Va.,  19  Sept.  t864.  He  was  brevetted  major- 
general  of  regular  army  the  same  day. 

Russell,  Henry  Benajah,  American  jour- 
nalist: b.  Russell,  Mass.,  9  March  1859.  He 
was  graduated  from  Amherst  in  1881,  was  at- 
tached to  the  New  York  Sun  1884-8,  was  on 
the  editorial  staff  of  the  Providence  Journal 
1888-90,  and  of  the  Hartford  Post  1890-7.  He 
has  published  'Life  of  William  McKinley' 
(189^;  'International  Monetary  Conferences' 
(1898);  'Our  War  with  Spain'    (1899). 

Russell,  Israel  Cook,  American  geologist: 
b.  near  Garrattsville,  N.  Y.,  10  Dec.  1852;  d. 
Ann  Arbor,  Mich.,  i  May  1906.  He  was  edu- 
cated at  the  College  of  the  City  of  New  York 
and  Columbia  School  of  Mines,  and  accompa- 
nied the  United  States  expedition  to  New  Zea- 
land to  observe  the  transit  of  Venus.  In  1875  he 
became  assistant  professor  of  geology  at  Columbia 
and  from  1880  was  attached  to  the  United  States 
geological  survey,  for  which  he  made  surveys 
in  the  Rocky  Mountains,  Southern  Appalachian 
regions,  and  in  Alaska.  In  1879  he  ascended  the 
Yukon  and  made  his  way  to  Lynn  Canal,  and  in 
1890-1  led  expeditions  to  Mount  Saint  Elias.  In 
189a  he  became  professor  of  geology  at  the 
University  of  Michigan.  His  contributions  to 
geography  and  geology  embrace  'Geological 
Reconnaissance  in  Central  Oregon'  (1883); 
'Geological  History  of  Lake  Lahontan'  (1885)  ; 
'Quaternary  History  of  Mono  Valley,  Cali- 
fornia' (1^7)  ;  'Existing  Glaciers  of  the  United 
States'  (1889) ;  'Sub-aerial  Decay  of  Rocks' 
(1889)  ;  'A  Second  Expedition  to  Mount  Saint 
Elias'  (1892);  'A  Geological  Reconnaissance 
in  Central  Washington'  (1893);  'Lakes  of 
North  America'  (1895);  'Present  and  Extinct 
Lakes  of  Nevada'  (1895) ;  'Glaciers  of  North 
America'  (1897)  ;  'Volcanoes  of  North  Amer- 
ica' (1897);  'Rivers  of  North  America'  (1898). 

Russell,  James  Earl,  American  educator: 
b.  Hamden,  N.  Y.,  i  July  1864.  He  was  grad- 
uated   from    Cornell    in    1887,    studied    at    the 


Digitized  by 


Google 


RUSSELL 


universities  of  Jena,  Leipsic,  and  Berlin,  and 
in  1895-7  occupied  the  chair  of  philosophy  and 
pedagogy  at  the  University  of  Colorado.  He 
was  appointed  professor  of  education  at  the 
Teachers'  College,  Columbia  University,  in  1897, 
and  since  1898  has  been  dean  of  that  college.  He 
has  published:  <The  Extension  of  University 
Teaching  in  England  and  America*  (1895) ; 
'The  History,  Organization,  and  Methods  of 
Secondary  Education  in  Germany*   (1899);  etc 

Russell,  John,  ist  Earl  Russell,  English 
statesman,  3d  son  of  John,  6th  Duke  of  Bed- 
ford: b.  London  18  Aug.  1792;  d.  Richmond 
Park,  Surrey,  28  May  1878.  He  was  educated 
at  Edinburgh  University,  where  he  trained  him- 
self to  debate  at  the  meetings  of  the  Speculative 
Society.  In  July  1813  he  entered  Parliament  and 
soon  gained  prominence  among  the  politicians 
of  the  day.  He  early  took  up  the  subject  of 
parliamentary  reform,  and  supported  the  repeal 
of  the  Test  and  Corporation  Acts,  and  Roman 
Catholic  emancipation.  In  1828  he  had  the  satis- 
faction of  seeing  the  Test  and  Corporation  Acts 
repealed  by  the  Wellington  ministry,  and  in 
April  1829  the  Catholic  Relief  Bill  became  law. 
When  the  Grey  cabinet  was  formed  in  1830 
Lord  John  Russell,  then  paymaster-general  of 
the  forces,  was  elected  one  of  a  committee  of 
five  to  formulate  a  Reform  Bill.  This  was 
brought  before  the  House  of  Coihmons  i  March 
1831  by  him,  and  though  he  defended  it  clause 
by  clause  with  extraordinary  vigor,  it  was  ulti- 
mately rejected.  Upon  this  the  Whig  ministry 
resigned,  and  an  appeal  made  to  the  country. 
The  elections  resulted  in  a  majority  favorable 
to  the  bill,  which  received. the  royal  sanction  7 
June  1832.  In  Lord  Melbourne's  second  cabinet 
(1835-41)  he  was  at  first  home  secretary  and 
then  colonial  secretary,  and  on  the  outbreak  of 
the  Canadian  rebellion,  by  recognizing  the  right 
of  the  colonists  to  self-government,  reconciled 
them  to  the  mother  country.  From  1841  (in 
which  year  he  became  member  for  the  city  of 
London)  to  1845,  during  the  Peel  administration. 
Lord  John  Russell  led  the  opposition,  but  lent 
his  influence  in  favor  of  the  repeal  of  the  corn- 
laws.  He  was  premier  1846-52,  and  was  able  to 
pass  his  Ecclesiastical  Titles  Bill  of  1851,  pro- 
hibiting the  assumption  of  the  territorial  titles 
by  Roman  Catholic  bishops.  Lord  Derby  who 
followed  him  soon  resigned  and  under  the  suc- 
ceeding administration  of  Lord  Aberdeen,  Rus- 
sell was  foreign  secretary  for  a  short  time.  He 
also  filled  the  post  of  lord-president  of  the  coun- 
cil from  June  1854  to  February  1855.  He  was 
colonial  secretary  under  Lord  Palmerston  in 
1855,  and  represented  Great  Britain  at  the  Vi- 
enna conferences;  but  his  conduct  of  the  negoti- 
ations brought  him  so  much  unpopularity  that 
he  resigned  in  July  of  that  year.  When  Palm- 
erston returned  to  power  in  1859  Lord  John 
again  became  foreign  secretary,  with  a  seat  in 
the  cabinet.  He  took  a'  leading  part  in  regard 
to  such  political  questions  as  the  oppression  of 
the  Poles  by  Russia,  the  aggressive  policy  of 
(jerman  powers  toward  Denmark,  and  the  dis- 
putes between  England  and  the  United  States 
as  to  the  neutrality  observed  during  the  con- 
tinuance of  the  Civil  War.  He  retained  his 
seat  for  the  city  of  London  from  June  1841  till 
July  1861,  when  he  was  raised  to  the  peerage 
as  Earl  Russell.    After  the  death  of  Lord  Palm- 


erston 18  Oct.  1865  Earl  Russell  became  prime 
minister  for  the  second  time,  Gladstone  taking 
the  lead  in  the  House  of  Commons.  During  the 
session  of  1866,  in  conjunction  with  Gladstone, 
he  introduced  a  new  Reform  Bill,  which  failing 
to  pass  the  ministry,  resigned,  and  was  suc- 
ceeded by  that  of  Lord  Derby.  Thenceforth 
Earl  Russell  held  no  office  in  any  ministry, 
though  he  always  took  an  active  part  in  promot- 
ing Liberal  measures. 

He  published  among  other  works:  'History 
of  the  British  Constitution*  (1821);  'Elssay  on 
the  History  of  the  English  Government*  ( 1823)  ; 
'Memoirs  of  the  Affairs  of  Europe*  (1824-9); 
'Essay  on  the  Causes  of  the  French  Revolution* 
(1832);  'Memoirs  and  Correspondence  of 
Thomas  Moore*  (1852-6) ;  'The  Life  and 
Times  of  Charles  Fox*  (1859-66)  ;  'Selections 
from  Speeches  of  Earl  Russell,  1859  to  1865' ; 
'Recollections  and  Suggestions,  1813-73* 
(1875).  Consult:  Walpole,  'Life  of  Lord  John 
Russell*  (1889);  Reid,  'Lord  John  Russell' 
(189s). 

Russell,  John  Edwards,  American  politi- 
cian: b.  Greenfield,  Mass.,  30  Jan.  1834;  d. 
Leicester,  Mass.,  27  Oct  1903.  He  was  engaged 
in  business  in  South  America  in  1857-63,  and 
after  his  return  to  New  York  was  interested 
with  Benjamin  Holtiday  in  the  Overland  Mail 
enterprise.  He  was  secretary  of  the  Massa- 
chusetts State  Board  of  Agriculture  in  1880-7 
and  in  the  latter  year  was  elected  to  Congress, 
but  declined  a  renomination.  He  continued 
active  in  politics,  but  held  no  further  public 
office. 

Russell,  John  Scott,  Scottish  engineer  and 
naval  architect :  b.  Glasgow  8  May  1808 ;  d.  Vent- 
nor.  Isle  of  Wight,  8  June  1882.  He  was  edu- 
cated at  the  universities  of  Edinburgh,  Saint 
Andrews,  and  Glasgow,  graduating  from  the 
latter  at  16.  In  1832  he  was  professor  of  natural 
philosophy  in  Edinburgh  University.  During 
his  researches  into  the  nature  of  waves  he  dis- 
covered the  existence  of  the  wave  of  translation, 
on  which  he  founded  the  wave-lirie  system  of 
construction  of  ships  introduced  into  practice 
in  1835.  In  1844  he  removed  to  London,  and 
was  for  many  years  a  well-known  shipbuilder 
on  the  Thames.  He  became  joint-secretary  of 
the  Royal  Commissioners  for  carrying  out  the 
Great  Exhibition  of  1851,  and  took  a  leading 
part  in  organizing  it.  He  built  the  Great  East- 
em;  was  joint-designer  of  the  first  English  sea- 
going armored  frigate,  the  Warrior,  and  con- 
structed the  vast  dome  of  the  Vienna  Exhibition 
of  1873.  He  published :  'The  Modem  System  of 
Naval  Architecture  for  Commerce  and  War* 
(1864-S);  'Systematic  Technical  Training  for 
the  English  People*  (1869) ;  and  'The  Wave  of 
Translation  in  the  Ocean  of  Water,  Air,  and 
Ether*   (new  ed.  1885). 

Russell,  Lillian  (Helen  Louise  Leonari)), 
American  comic  opera  singer:  b.  Clinton,  Iowa, 
December  1861.  She  sang  in  'Pinafore*  under 
E.  E.  Rice  in  1879,  and  later  appeared  in  New 
York  at  Tony  Pastor's  theatre.  She  soon  became 
the  star  in  the  McCauU  Opera  Company  and 
played  leading  parts  in  'Snake  Charmer,*  'Oli- 
vette,* 'Patience,*  and  'The  Sorcerer.*  She 
sang  in  London  in  1883  and  returned  to  New 
York  in  1885,  from  which  date  until  1891  she 
sang  at  the  Casino  in  various  roles.    She  retains 
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the  Danish  war  of  1864,  the  Prusso-Austrian 
war  1866,  and  the  Franco-German  war  of  187a 
He  accompanied  the  Prince  of  Wales  to  Egypt 
in  1868  and  was  his  honorary  private  secretary 
on  his  visit  to  India  in  1875.  In  1879-80  he 
was  again  engaged  as  war  correspondent  in 
South  Africa,  and  in  1883-4  was  on  that  duty 
in  Egypt.  He  was  knighted  in  1895  and  was  editor 
of  the  *Army  and  Navy  Gazette.'  His  publica- 
tions include:  'British  Expedition  to  Crimea*; 
'Diary  in  India';  'My  Diary  —  North  and 
South>  (1863)  ;  'The  Prince  of  Wales  Tour> 
(1877)  ;  'Hesperothen'  (1882)  ;  'The  Great  War 
with  Russia'  (1895);  'Toleben's  SebastopoP ; 
etc. 

Russell,  House  of,  English  noble  family 
presumed  to  have  descended  from  Turstain,  a 
Scandinavian  jarl  who  settled  in  Normandy  after 
its  conquest  by  the  Northmen,  and  became  pos- 
sessed of  the  Castle  of  Rozel,  near  Caen.  The 
name  of  Hugh  de  Rozel  appears  in  a  charter 
of  Matilda,  the  wife  of  William  the  Conqueror, 
dated  1060;  and  also  with  that  of  his  elder 
brother,  on  the  roll  of  Battle  Abbey.  Both  ac- 
companied Robert  of  Normandy  in  the  first 
crusade.  The  elder  died  there,  but  Hugh  re- 
turned and  settled  in  England.  A  descendant 
of  his,  John  Rozel  or  Russell,  as  the  name 
had  now  begun  to  be  written,  was  constable  of 
Corfe  Castle  about  1221 ;  and  another  William 
Russell  represented  Southampton  in  the  first 
Parliament  of  Edward  II.  Sir  John  Russell, 
a  direct  descendant  of  the  last  named,  was 
speaker  of  the  House  of  Commons  in  Henry 
VI.'s  reign.  His  grandson,  Sir  John,  was  in 
favor  with  Henry  VIII.  The  lands  of  the  Abbey 
at  Tavistock,  and  of  the  dissolved  monastery  at 
Woburn,  were  conferred  on  him,  and  he  was 
made  ist  Earl  of  Bedford.  His  son,  the  2d 
earl,  died  without  issue,  and  the  title  passed 
into  another  branch  of  the  Russell  family. 
William  Russell,  sth  earl,  was  created  Mar- 
quis of  Tavistock  and  Duke  of  Bedford  in 
1694.  A  notable  member  of  the  family  was 
Admiral  Edward  Russell,  who  distinguished 
himself  by  his  victory  over  the  French  fleet  at 
La  Hogue  in  1692.  John,  4th  duke  (b.  1710; 
d.  1771),  held  office  in  the  Newcastle  and  Gren- 
ville  ministries,  and  was  lord-lieutenant  of  Ire- 
land in  1756-62.  Francis,  5th  duke  (1765-1802), 
was  distinguished  for  his  services  to  agriculture. 
Francis,  7th  duke  (b.  1788;  d.  1861),  was  sum- 
moned to  the  House  of  Lords  in  1832,  before  the 
death  of  his  father.  He  held  no  political  office, 
but  like  most  members  of  the  family  gave 
staunch  support  to  the  Whigs.  The  9th  duke, 
■Francis,  was  succeeded  by  his  son  George, 
the  loth  duke,  in  1891,  and  he  by  his  brother 
Herbrand  in  1893. 

Russell's  Viper,  one  of  the  largest  and 
most  venomous  serpents  {Daboia  russelli)  of 
the  East  Indian  region;  justly  dreaded  through- 
out southern  and  eastern  India,  Ceylon,  Burma, 
and  Siam.  It  may  reach  a  length  of  five  feet, 
and  is  yellowish-brown  with  three  longitudinal 
series  of  black,  light-edged  rings,  which  some- 
times encircle  reddish  spots.  It  is  known  also 
as  chain-viper,  tic-palonga  (Ceylon),  etc.,  and  is 
regarded  by  experts  as  the  most  deadly  in 
India,  but  fortunately  it  is  neither  as  numerous 
nor  as  easily  provoked  as  the  cobra.  According 
to  Fayrer  it  is  nocturnal  in  its  habits,  sluggish 


and  does  not  readily  strike  unless  irritated, 
when  it  bites  with  great  fury ;  moreover  its  loud 
hissing  when  disturbed  is  likely  to  give  one 
sufficient  warning  to  enable  him  to  jump  out 
of  reach  of  its  fangs.  It  is  said  to  kill  many 
grazing  cattle.  The  action  of  its  poison  resem- 
bles that  of  the  'rattlesnake,  but  gives  rise  to 
hemorrhagic  extravasations  from  the  kidneys 
and  various  other  organs.  Consult:  Fayrer, 
'Thanatophidia  of  India'  (1874)  ;  Gadow,  'Am- 
phibia and  Reptiles'  (1901). 

Rus'sellville,  Ark.,  town,  county-seat  of 
Pope  County;  on  the  St.  Louis,  I.  M.  &  S.  and 
the  Dardanelle  &  R.  R.R.s;  about  80  miles 
northwest  of  Little  Rock.  It  is  in  an  agri- 
cultural region  in  which  the  chief  product  ii 
cotton.  The  lumber  interests  are  quite  impor- 
tant. The  chief  manufactures  are  cotton  and 
lumber  products,  flour,  dairy  products,  and  agri- 
cultural implements.  The  two  banks,  one  na- 
tional and  one  state,  have  a  combined  capital 
of  $80,060.    Pop.  (1910)  2,936. 

Russellville,  Ky.,  city,  county-seat  of 
Logan  County ;  on  the  Louisville  &  Nashville 
railroad;  about  25  miles  west-southwest  of 
Bowling  Greenland  52  miles  north  by  west  of 
Nashville.  It  is  in  an  agricultural  region  in 
which  tobacco  is  one  of  the  chief  products.  The 
chief  manufacturing  establishments  are  flour 
mills,  tobacco  factories,  wagon  and  carriage 
works,  and  furniture  factories.  It  contains  the 
Logan  Female  College  (M.  E.  S.),  established 
in  1867,  the  Bethel  College  (Baptist),  founded 
in  1854,  public  schools  and  a  public  library.  The 
three  state  banks  have  a  combined  capital  of 
$175,000.    Pop.  (1910)  2,690. 

Rus'sellville,  Engagements  at.  After  the 
defeat  of  Gen.  W.  E.  Jones  at  Morristown, 
Tenn.  (q.v.),  10  Dec.  1863  he  was  followed  by 
a  Union  force  under  Col.  Graham,  and  when 
near  Russellville  Graham  ran  into  Gen.  Mor- 
gan's cavalry  division,  which  was  foraging.  He 
was  attacked  and  driven  back,  leavmg  some 
dead,  wounded,  and  prisoners  in  the  hands  of 
the  Confederates.  Late  in  October  1864  Col.  J. 
B.  Palmer,  58th  North  Carolina,  with  about  800 
men  and  3  guns,  moved  from  North  Carolina 
into  East  Tennessee  to  co-operate  with  the  Con- 
federate troops  under  Gen.  Vaughn,  and  A 
October  he  was  ordered  by  Vaughn  to  take  posi- 
tion in  rear  of  Russellville,  on  the  Bull's  Gap 
road.  He  had  scarcely  taken  position  when 
Vaughn's  brigade,  defeated  at  Morristown, 
swept  past  him  in  great  disorder.  He  formed 
line,  threw  out  skirmishers,  and  opened  fire  with 
his  three  guns  upon  Gillem's  pursuing  troops, 
checking  them  and  enabling  Vaughn  to  rally 
about  200  of  his  men.  Gen.  Gillem,  who,  with 
a  brigade,  was  at  Henderson's  De^t  on  8  Nov. 
1864,  hearing  that  Gen.  Breckinridge  was  ad- 
vancing to  reconquer  East  Tennessee,  fell  back 
to  Greeneville  on  the  9th  and  to  Bull's  Gap  on 
the  loth,  where  he  was  attacked  on  the  morning 
of  the  nth  by  Gen.  Duke's  cavalry  brigade,  and 
held  his  own  during  the  day.  The  attack  was 
renewed  by  Breckinridge  on  the  12th  with  ar- 
tillery; he  next  assaulted  in  front  and  in  rear 
with  cavalry,  both  being  repulsed.  Breckin- 
ridge again  renewed  the  attack  on  the  I3tb,  and 
kept  it  up  all  day.  Gillem,  being  now  almost 
out  of  ammunition,  and  without  food  for  hjs 
men  and  forage  for  his  horses,  abandoned  bis 
position  during  the  night  and  fell  beck  toward 
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Rassellville.  He  took  position  on  the  road,  at 
its  intersection  with  the  Knoxville  and  Greene- 
ville  road,  intending  to  hold  that  point  until 
his  trains  had  passed  it.  Nearly  all  his  trains 
had  passed,  and  were  going  through  Russellville, 
when,  on  the  14th,  his  rear  was  attacked  by 
Breckinridge  with  the  brigades  of  Duke  and 
Vaughn.  His  men  were  thrown  into  disorder, 
became  panic-stricken,  could  not  be  rallied,  and 
retreated  through  Russellville  to  Strawberry 
Plains.  He  had  41  killed  and  wounded,  and  lost 
six  guns,  132  wagons  and  ambulances,  and  300 
horses.  About  200  of  his  men  were  captured. 
Consult  'Official  Records,'  Vols.  XXXI.  and 
XXXIX.  E_  A.  Cabman. 

Russia,  an  extensive  empire  comprising 
the  whole  of  eastern  Europe  from  about  17°  40' 
east,  and  stretching  continuously  for  about  170 
degrees  over  the  whole  continent  of  Asia  to 
Bering  Strait,  or  nearly  half  of  the  circuit  of 
the  world.  The  boundaries  are  the  Arctic  Ocean 
on  the  north,  Bering  Strait  and  Bering  Sea  on 
the  east,  the  Pacific  Ocean,  Chinese  Empire, 
Afghanistan,  Persia,  Asiatic  Turkey,  and  the 
Black  Sea  on  the  south,  and  Rumania,  Austria- 
Hungary,  Germany,  the  Baltic  Sea,  and  Sweden 
on  the  west  The  length  east  to  west  is  esti- 
mated at  about  7,000  miles ;  the  average  breadth 
north  to  south  is  about  i,S00  miles.  The  whole 
area  is  officially  given  at  8,660,395  square  miles, 
approximately  twice  the  area  of  Europe,  and 
one  sixth  of  the  land  surface  of  the  globe.  The 
empire  consists  of  several  well  defined  parts;  in 
Europe,  Poland  and  Finland  (qq.v.),  besides  Eu- 
ropean Russia,  the  latter  although  less  than  a 
fourth  of  the  whole,  including  nearly  three 
fourths  of  the  entire  population;  in  Asia  — 
northern  Caucasia,  Transcaucasia,  the  Steppes, 
Turkestan,  the  Caspian  and  Transcaspian,  and 
Siberia.  The  appended  table  gives  the  official 
divisions  of  the  empire,  their  area,  population, 
and  the  density  per  square  mile  of  land;  the 
areas  occupied  by  water  are  included  in  the 
total,  but  the  densities  of  the  population  are  cal- 
culated on  the  land  area. 


GOVESKHIMT 
OS 

Province 

1.  European 
Russia  — 

Archangel    

Astrakhan  ....... 

Bcsaarabia    

Chernigov    

Courland    

Don,  Region  of  the 
Uaterinoslav  .... 

£sthonia  

Grodno 

Kaluga    

Kazan   

Kiev    

Kostroma   

Kovno 

Kursk    

Kharkov   

Kherson    

Livonia  

Minsk   

Moghilev    

Moccow 

Nijni-Norgorod  .. 

Novgorod   

Olonet* 

Orel ;; 

OrenWrg   

Penza    

Perm  


Area: 
English 
sq.  miles 


331,640 
91.327 
17,619 

20,J3J 

«o,535 
63.53» 
»4.478 
7,818 
I4.93> 
Ji,94» 
24,601 
19,691 
32.490 
15,692 
17.937 
21,041 

35.293 
18.551 
12,859 
19.797 
47.236 
57.439 
18,042 
73.816 

14.997 
128,211 


Domiciled 
Population 


347.589 

994.775 
1.933.430 
2,321,900 

672,634 
2,57S.8i8 
2,112,651 

413.724 
1,617,859 
1,185,726 
2,191,058 
3.576,125 
1 ,429,238 
1.549.444 
2,396,577 
2,509,811 
2,732,832 
1,300,640 
2,156,123 
1,708,041 
2,433.356 
1,600,034 
1.392,933 

366,715 
2,054,749 
1,609,388 
1.491.215 
3,003,208 


Density 

per  sq. 

■mle 


I 

II 
113 
115 

64 
41 
86 
54 
109 

P 
181 

44 

100 

134 

119 

100 

74 

61 

92 

189 

81 

33 

7 

114 

22 

99 
24 


GOVUNHSHT 
0( 

Fkovihcb 

Podolia 

Poltava 

Pskov    

Ryazan 

Saint   Petersburg 

Samara  

Saratov 

Simbirsk 

Smolensk   

Tambov     

Taurida 

Tula 

Tver    , 

Ufa   

Vilna 

Vitebsk 

Vladimir 

Volhynia 

Vologda    

Voronezh    

Vyatka    

Yaroslav 

Sea  of  Azov  . . . 

Total       Russian 
Provinces  . 

a.  yututa  Frov.— 

Kalisz    

Kielce    

Lomza 

Lublin 

Piotrkow 

Plock 

Radom 

Siedlce    

Suwalki 

Warsaw    

Total,  Poland 

Total,         Russia 
ana  Poland 

3.  Grand-ducky  of 

Finland  — 
Abo-Bjorneborg    . 

Kuopio    

Nyland    

St.  M|pbel 

Tavastehus 

Uleaborg    

Viborg  

Vasa    

Lake  Ladoga  .... 

Total  Finland  . 

Total    European 
Russia  

,4.  Caucasut  — 

Kuban  

Stavropol    

Terek    

Baku 

Black  Set; 

Daghestan    

Elizabethpol 

Erivan 

Kars    

Kuuis 

Tiflis  with 
Zakataly    

Caucaaus     

Akmolinsk    

Semipalatinsk    . . . 

Turgai     

Urabk 

Lake  Aral 

The  Steppe* 

Samarcand 

Ferganah    


Area: 
English 
sq,  miles 


16,224 
19.265 
17,069 
16,255 
20,760 
58,321 
32.624 
19,110 
21,638 
35.710 
24.497 
li>954 
35,225 
47.112 
10,421 
17,440 
18,864 
27.743 
"55.498 
35.443 
59.329 
•  3.751 
14.520 


4.392 
3.H97 
4.667 
6,501 
4.729 
4,'Oo 
4.769 

4,846 
5.523 


49.159 


i.9Si.3«i 


9.333 
•6,499 

8,819 

8,334 
63.957 
•3.530 
16,105 

3.094 


144.255 


2,095,616 


36^441 
23,398 
26,822 


86,661 

•  5.095 
2,836 

11.332 

16,721 

10,075 

7.308 

•  3.968 
15,306/ 

».S4iS 


94,182 


180,843 

229,609 
184.631 
176,219 
139,168 
26,166 


755.793 

36,627 
35.654 


Domiciled 
Population 


3,031,513 
».794,727 
•  .136,540 
1.827,539 
3,107,691 
2.763.478 
3,419,884 
1,549,461 
1,551,068 
».7 15.453 
1.443.566 
•,432,743 
1,812,82s 
1,220,497 
•,591.912 
I>502,9i6 
•,570,733 
a,997.902 
".365.587 
3.546,255 
3,082,788 
•,072,478 


94.215.415 


846,719 

763.746 

585.781 

1.159.463 

1,409,044 

556,877 

820,363 

775.316 

604.945 

•  .933.689 


9.455.943 


103,671,358 


430,194 
305,166 
376,335 
186,478 
385,281 
268,226 
394.412 
446.772 


2,592,778 


106,264,136 


•  ,922,773 
876.298 
933.485 


3.732,556 

789.659 
54.228 
586,636 
871,557 
804,757 
292,498 
1,075,861 

1,040,943 


S.S  16.139 


9,348,695 

678,957 
685,197 
453.133 
644,001 


2,461,278 

857.847 
1,560,411 


Density 

per  sq. 

mile 


•87 
•45 

68 
113 
123 

46 

I* 
81 

73 
106 

63 
120 

73 

i 

84 
109 

o 
•09 

52 

78 


•94 
196 
144 
177 
297 
•53 
171 
140 
127 
286 

•93 


53 


61 
28 

40 

4 

33 

30 


5' 


5J 
38 

35 


58 
52 
•01 
43 
54 
63 


64 
54 

3 

4 
3 

4 


3» 
43 
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Syr-Daria 

Semiryecbensk 

Turkestan 


Trans-Caspian 
Caspian  Sea  .. 


ToUl^  Central 
Asian  domin- 
ions    


Tobolsk 
Tomsk  . 


Western  Siberia 


Irkutsk 

Transbaikalia  ... 

Yakutsk    

Yeniseisk    


Eastern  Siberia 
Amur  Region  . 
Sakhalin   


Total,    Siberia. . 

Total,        Asiatic 

dominions  . . . 

Russians  in  Fin- 
land, Bokhara. 
Khiva,  and  in 
the  navy  abroad 

Grand  total    . . . 


Area: 
English 
sq.  miles 


•  94.853 
152,280 


409.434 

214.237 
169,381 


•  ,548,825 

539.659 
33". "59 


S70.81S 

287,061 

236,868 

1.533.397 

987,186 


3.044,312 

888,830 

29.336 

4.833.496 

6,564.778 


8.660.395 


Domiciled 
Population 


:,479,848 
990.107 


4.888,183 
372.193 


7,721,684 

1,438.484 
1,929,092 


3.367,576 

506,517 
664,071 
261.731 
559.902 


1.992,221 

339.127 

28,166 

5,727,090 

22,697,469 


42,909 


129,004,514 


Density 
persq. 

mile 


15 


Imperial  expansion  in  Asia  has  been  a 
marked  feature  of  Russian  policy  since  the  i8th 
century.  The  first  settlements  on  the  Pacific 
slope  were  established  on  the  Sea  of  Okhotsk, 
and  by  1859  the  boundaries  were  pushed  so  far 
south  as  the  Amur  River.  In  North  America, 
Russia  had  extended  its  sovereignty  over  the 
Alaskan  Peninsula,  which,  however,  it  saJd  in 
1867  to  the  United  States  for  $7,200,000.  (See 
Alaska  and  Alaskan  Boundary  Commis- 
sion.) In  1872  it  compelled  Khiva  (q.v.)  to 
acknowledge  the  suzerainty  of  the  Czar,  and  in 
the  following  year  Bokhara  (q.v.),  on  which 
pressure  had  been  brought  to  bear  since  1850, 
and  which  had  been  invaded  in  1866,  became 
practically  a  Russian  dependency.  In  1875,  the 
island  of  Sakhalin  in  the  Sea  of  Okhotsk,  north 
of  Japan,  was  ceded  to  Russia  by  the  Japanese. 
In  1898,  after  Japan's  successful  war  with 
China,  Russia  obtained  from  Japan  a  lease 
of  the  Liao-tung  peninsula,  with  the  impor- 
tant ports  of  Dalny  and  Port  Arthur  (qq.v.), 
and  after  the  Boxer  uprising  of  1901,  occupied 
Manchuria  (q.v.).  Meanwhile  Armenia  had 
been  partly  absorbed;  Russian  influence  had 
been  strongly  established  in  the  Mongolian 
steppes,  and  the  military  outposts  in  Turkestan 
had  been  extended  southward  in  the  Pamirs. 

The  largest  cities  of  European  Russia  are 
the  capital,  Saint  Petersburg,  1,267,023;  Mos- 
cow, 988,614;  Warsaw,  638,209;  Odessa,  405,041; 
Lodzlz,  315,209;  Riga,  256,197;  Kiev,  247,432; 
Kharkov,  174,846;  Vilna,  154,532;  Saratov, 
137,109;  Kazan,  131,508;  Ekaterinoslav,  121,216; 
Rostov-on-the-Don,  119,889;  Astrakhan,  112,880; 
Tula,  111,048;  Kishinev,  108,796;  Nijni-Novgo- 
rod,  95,124.  The  cities  of  Asiatic  Russia  above 
100,000  population  are  Tiflis,  160,645;  Tash- 
kend,  156,414;  and  Baku,  112,253. 


The  continuity  of  the  empire  might  appear 
to  demand  a  detailed  description  in  a  single  ar- 
ticle; but  its  immense  magnitude,  and  the  dis- 
tinct names  commonly  used  to  designate  the 
different  portions,  make  it  more  convenient  to 
consider  them  separately  under  the  heads  of  Eu- 
ropean Russia,  and  Siberia  and  Asiatic  Russia. 
See  article  Siberia  and  Asiatic  Russia. 

KUKOPEAN   RUSSIA. 

Various  classifications,  partly  historical  and 
partly  geographical,  of  the  numerous  divisions 
of  European  Russia,  besides  Poland  and 
Finland,  include  Great  Russia,  Little  Russia, 
South  Russia,  West  Russia,  the  Baltic  Prov- 
inces, and  Caucasus. 

The  boundaries  of  European  Russia  on  the 
north  and  west  are  the  same  as  those  given 
above  for  the  empire.  Its  southern  bounda- 
ries also  are  the  same  as  far  east  as  the 
eastern  shores  of  the  Caspian  Sea.  The 
eastern  boundary  is  not  so  well  defined. 
In  its  northern  part  the  Ural  Mountains 
form  such  a  definite  natural  barrier  that 
their  title  to  fix  the  frontiers  of  Europe 
and  Asia,  so  far  at  least  as  the  govern- 
ments Archangel  and  Vologda  extend,  has  been 
almost  universally  recognized.  To  the  south 
of  this  the  boundary  may  be  said  to  be  almost 
arbitrary,  but  is  generally  conceded  to  follow  the 
Ural  chain  southward  till  it  reaches  the  sources 
of  the  river  Ural,  and  then  follow  the  course  of 
this  river  to  its  mouth  in  the  Caspian.  Parts 
of  the  governments  of  Perm  and  Orenburg 
however,  extend  across  the  Ural  Mountains, 
and  are  therefore  in  Asia.  European  Russia,  as 
thus  defined,  is  bounded  northeast  by  the  Ural 
Mountains,  east  by  the  government  of  Tobolsk, 
the  steppes  of  the  Kirghiz,  and  the  Caspian  Sea. 

Topography. —  The  surface,  in  the  most  gen- 
eral view  that  can  be  taken  of  it,  is  two  immense 
plains,  the  boundary  between  which  is  marked, 
though  not  very  definitely,  by  a  broad  central 
ridge  which  stretches  across  it  in  an  irregular 
waving  line,  mainly  in  a  northeast  direction, 
commencing  on  the  frontiers  of  Poland,  and 
terminating  on  the  west  side  of  the  Ural  Moun- 
tains, near  lat.  62°  N.  This  ridge  forms  the 
eastern  continuation  of  the'  great  watershed 
which  divides  the  whole  continent  of  Europe 
into  a  north  and  a  south  basin;  but,  unlike  the 
west  part,  which  is  composed  of  lofty  mountain 
chains  or  elevated  plateaus,  is  only  of  moderate 
height,  never  exceeding  1,000  feet  above  sea- 
level.  Even  this  height  is  attained  only  in  the 
Valdai  Hills,  the  far  greater  part  of  which,  and 
of  the  remainder  of  the  ridge,  has  an  average 
height  of  not  more  than  500  feet.  The  only  re- 
gions where  the  surface  assumes  a  mountainous 
appearance  are  in  the  east,  where  the  Ural  chain, 
though  nowhere  much  exceeding  5,000  feet,  looks 
more  elevated,  at  least  in  its  northern  part,  from 
its  high  latitude  and  consequent  covering  of  per- 
petual snow;  and  in  the  south,  where  the 
Mountains  of  the  Yaila  chain,  lining  the  southern 
shores  of  the  Crimea,  have  a  height  of  about 
4,000  feet.  With  these  exceptions  the  only  other 
parts  of  European  Russia  which,  according  to 
the  limits  above  assigtied  to  it,  do  not  belong 
to  its  two  immense  plains,  are  those  districts  of 
Perm  and  Orenburg  which  are  situated  on  the 
east  side  of  the  Urals,  and  slope  toward  the 
almost  boundless  steppes  of  Asia.    The  coast- 
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line  of  European  Russia  was  confined  to  the 
Arctic  Ocean  until  the  end  of  the  17th  century, 
ftnd  it  was  only  by  conquest  that  Russia  ob- 
tained a  seaboard  on  the  Baltic  and  the  Black 
Sea ;  the  latter,  however,  remains  practically  an 
inland  sea,  the  entrance  to  which  is  in  the  hands 
of  Turkey.  The  Arctic  Ocean,  affording  excel- 
lent fishing  grounds  in  the  western  portion, 
makes,  with  the  White  Sea,  a  deep  indentation 
on  the  north  coast,  but  its  gulfs,  Kandalaksha, 
Onega,  and  Dvina,  are  ice-bound  for  nine 
months  every  year.  Archangel,  the  chief  port, 
is  comparatively  unimportant.  Farther  east, 
Cheskaya  and  Pechora  bays  are  surrounded  by 
frozen  deserts.  _  The  Kara  Sea,  between  the 
crescent-shaped  island  of  Nova  Zembla  and  the 
coast  of  Siberia,  is  navigable  for  a  few  weeks 
only  every  year.  The  islands  of  Kolgueff,  Vai- 
gatch,  Nova  Zembla,  and  the  islands  of  Siberia 
are  uninhabited.  The  Baltic  Sea,  with  the  Gulfs 
of  Bothnia,  Finland,  and  Riga,  is  the  chief  sea 
of  Russia ;  but  it  nowhere  touches  purely  Rus- 
sian territory,  its  coasts  being  peopled  by  Finns, 
Letts,  Esthonians,  and  Germans.  Nevertheless, 
four  out  of  the  five  chief  ports  of  Russia  — 
Saint  Petersburg,  RevaK  Libau,  and  Riga  —  are 
situated  on  the  Baltic  Sea.  Three  of  them  are 
frozen  during  four  to  five  months  every  year; 
and  Libau  is  the  only  one  which  has  its  road- 
steads open  nearly  all  the  year  round.  The 
chief  islands  of  the  Baltic  are  the  Aland  archi- 
pelago, belonging  to  Finland;  Dago,  Osel, 
Mohn,  and  Worms  at  the  entrance  of  the  Gulf 
of  Riga ;  Hochland  and  Kotlin  <^with  the  fortress 
of  Cronstadt)  in  the  Gulf  of  Fmland. 

The  Black  Sea  acquires  more  and  more  im- 
portance every  year.  The  fertile  steppes  of  its 
littoral  are  being  rapidly  settled,  and  the  centre 
of  gravity  of  Russia's  population  is  gradually 
shifting  south.  The  Black  Sea  suffers,  how- 
ever, from  a  lack  of  good  ports.  Its  great  gulf, 
the  Sea  of  Azov  (ports  Taganrog  and  Rostoff), 
is  very  shallow ;  the  fine  ports  of  the  Crimea  are 
too  remote,  from  the  mainland;  and  the  sea- 
board of  Northern  Caucasus  |s  separated  from 
the  interior  by  a  high  chain  of  mountains. 
Odessa  is  the  chief  port  of  this  sea;  and  it  has 
MO  rival  in  Russia  except  Saint  Petersburg. 
Mikolaiev  is  the  principal  naval  arsenal;  and 
Sebastopol  remains  a  naval  station.  Batum,  the 
chief  port  of  Transcaucasia,  is  of  great  im-. 
portance  for  the  export  of  petroleum.  The  Cas- 
pian Sea,  which  receives  the  chief  river  of  Eu- 
ropean Russia  —  the  Volga  —  is  a  valuable 
medium  of  communication  between  the  central 
Asian  dominions  of  the  empire  and  the  Cau- 
casus, as  also  for  trade  with  Persia  (to  which 
the  south  coast  belongs)  ;  but  it  has  no  outlet 
tc  the  ocean,  nor  is  there  any  probability  of  con- 
necting it  advantageously  by  canal  with  the 
Black  Sea,  its  level  being  70  feet  below  sea-level. 

Hydrography. —  The  rivers  are  remarkable 
for  their  number  and  magnitude.  The  broad 
central  ridge  already  referred  to  forms  the  great 
■water-shed  of  the  country,  sending  the  waters  on 
its  north  side  either  to  the  Arctic  Ocean  or  Bal- 
tic Sea,  and  those  on  the  south  side  to  the  Black 
Sea  or  the  Caspian,  thus  forming  four  distinct 
basins.  The  Arctic  Ocean  receives  directly  the 
Pechora,  which  drains  chiefly  the  western  slopes 
of  the  Ural  Mountains  by  a  number  of  important 
affluents,  accumulates  them  into  one  great  flood, 
which  then  flows  almost  due  north,  and  empties 
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itself  into  a  wide  estuary  remarkable  for  the 
number  of  islands  which  the  alluvial  deposits  of 
the  river  have  formed  within  it.  Through  the 
White  Sea,  the  Arctic  Ocean  receives  the  waters 
of  the  Mezen,  Northern  Dvina,  and  Onega.  The 
most  important  of  the  three  is  the  Dvina,  which, 
receiving  its  supplies  in  nearly  equal  quantities 
from  the  east  of  the  Vitchegda,  and  from  the 
west  by  the  Suchona,  proceeds  northwest  in  a 
circuitous  course,  continually  augmented  by 
large  affluents,  and  falls  into  the  Qulf  of  Arch- 
angel, a  little  below  the  well-known  port  of  that 
name.  The  surface  drained  by  the  rivers  of  this 
basin  is  almost  entirely  confined  to  the  two  ex- 
tensive governments  of  Archangel  and  Vologda. 
The  basin  next  in  order  is  that  of  the  Baltic 
Its  principal  rivers  are  the  Kemi  and  Tomea 
(the  latter  common  to  both  Russia  and 
Sweden),  which  fall  into  the  Gulf  of  Bothnia; 
the  Kymmene,  Neva,  and  Narva  or  Narowa, 
which  fall  into  the  Gulf  of  Finland ;  the  Aa 
and  Diina  or  Western  Dvina,  which  fall  into 
the  Gulf  of  Riga ;  the  Niemen  or  Memel,  which 
enters  Prussia  before  terminating  its  course; 
and  the  West  Bug,  an  affluent  of  the  Vistula. 
To  the  basin  of  the  Black  Sea  belong  the  Dnies- 
ter, South  Bug,  and  Dnieper,  which  have  all 
their  mouths  at  a  short  distance  from  each  other 
in  the  neighborhood  of  the  rising  seaport  of 
Odessa;  the  Don,  which  falls  into  the  northeast 
extremity  of  the  Sea  of  Azov ;  and  the  Kuban, 
.which  derives  its  chief  supplies  from  Circassia. 
The  last  basin,  that  of  the  Caspian,  is  in  some 
respects  the  most  remarkable  of  all,  since, 
though  Europe  sends  it  only  two  large  rivers,  the 
Ural  and  the  Volga,  both  supplied  in  part  from 
Asiatic  sources,  the  latter  not  only  surpasses  all 
other  Russian  rivers,  but  is  one  of  the  greatest 
of  Europe.  The  lakes  of  Russia  are  on  a  scale 
of  magnificence  commensurate  with  that  of  the 
rivers.  To  say  nothing  of  the  Caspian,  which, 
being  wholly  surrounded  by  land,  and  even  in- 
capable from  the  lowness  of  its  level,  of  dis- 
charging itself  into  any  other  sea,  is  truly  a 
lake  —  Russia  has  others  of  vast  extent  To 
the  basin  of  the  Baltic  belong  Ladoga,  the  largest 
lake  in  Europe ;  Onega,  Peipus,  and  Ilmen.  Fin- 
land, too,  which  toward  its  south  extremity  is 
a  mere  network  of  lakes,  sends  all  its  waters 
to  the  Baltic.  Almost  all  the  other  lakes  of  any 
size  belong  to  the  basin  of  the  Volga ;  chief  of 
these  are  the  Bielo-Ozero,  in  the  government  of 
Novgorod,  and  the  Koubinskoe,  in  the  govern- 
ment of  Vologda.  In  the  south  are  several  large 
salt  lakes,  among  them  the  Elton  and  the  Khaki 
Salt  Marsh,  in  the  government  of  Astrakhan. 

Geology. —  A  vast  tract  of  gneiss  and  other 
crystalline  schists,  penetrated  by  granite,  ex- 
tends west  from  the  Gulf  of  Bothnia,  and  north 
from  the  Gulf  of  Finland  over  the  whole  prin- 
cipality of  the  latter  name,  the  western  part  of 
the  government  of  Olonets,  and  the  extensive 
part  of  the  government  of  .Archangel  which  is 
isolated  from  its  main  body  by  the  White  Sea. 
The  only  other  region  where  a  similar  develop- 
ment occurs  is  in  the  south,  where  a  large  gran- 
itic steppe  stretches  in  a  southeast  direction.  It 
commences  near  Ovrutch,  in  the  northeast  of  the 
government  of  Volhynia,  covers  the  far  greater 
part  of  the  government  of  Kiev,  as  much  of  the 
government  of  Podolsk  as  lies  north  of  the  Bug, 
the  northern  half  of  the  government  of  Kherson, 
the  west  and  south  of  Ekaterinoslav,  and  a  part 
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of  Taurida,  and  terminates  just  before  reaching 
the  shores  of  the  Sea  of  Azov,  from  which  it  is 
excluded  by  a  narrow  belt  of  Tertiary  marls  and 
limestone.  In  the  east,  however,  and  along  the 
whole  crest  of  the  Ural  Mountains,  from  their 
commencement  on  the  shores  of  the  Arctic 
Ocean,  and  almost  continuously  southward  to 
their  last  ramifications,  granite  of  more  recent 
origin  than  that  already  mentioned  occurs,  in 
connection  with  other  eruptive  rocks  of  green- 
stone, porplyry,  syenite,  serpentine,  etc.  These 
rocks  are  overlain  on  both  sides  of  the  chain  by 
metamorphic  schists,  forming  long  and  narrow 
belts  nearly  parallel  with  its  principal  axis.  Im- 
mediately to  the  west  appears  a  similar  belt  of 
Silurian  strata,  which,  where  lowest  in  the  series, 
are  in  the  state  of  chloritic  and  talcose  schists. 
The  only  other  locality  where  the  Silurian  sys- 
tem receives  a  marked  development  is  on  the 
southern  shores  of  the  Gulf  of  Finland,  where 
it  stretches  from  its  western  extremity  east  along 
the  governments  of  Esthonia  and  Saint  Peters- 
burg, and  is  then  continued  across  the  isthmus 
between  the  eastern  extremity  of  the  gulf  and 
Lake  Ladoga,  and  along  the  southern  and  south- 
eastern shores  of  that  lake.  In  immediate  con- 
tact with  this  Silurian  formation  on  the  south, 
but  on  a  much  more  magnificent  scale  of  devel- 
opment, appears  the  Devonian  system,  or  Old  Red 
Sandstone.  The  main  body  of  tliis  formation 
commences  near  the  southeastern  shores  of  the 
Baltic,  and  gradually  widens  out  with  its  north-, 
eastern  and  southeastern  sides,  so  as  to  assume 
the  shape  of  a  wedge.  It  then  forms  a  wide 
fork,  sending  one  of  its  branches  northeast 
across  Lake  Onega,  and  along  Archangel  Bay  to 
the  northwestern  extremity  of  Mezen  Bay,  and 
the  other  southeast  to  the  northwestern  fron- 
tiers of  Voronezh.  It  thus  covers  continuously 
the  whole  of  the  governments  of  Kurland,  Li- 
vonia, Vitebsk,  and  Pskof,  and  parts  of  Vilna, 
Minsk,  Mohilef,  and  Smolensk,  on  the  one  side, 
and  of  Petersburg  and  Novgorod  on  the  other; 
while  its  northeast  branch  traverses^  Olonets, 
and  penetrates  into  Archangel;  and  its  south- 
east branch  stretches  over  considerable  parts  of 
Kaluga,  Orel,  and  Tula.  The  only  other  locali- 
ties in  which  the  same  formation  occurs  is  as 
^  belt  stretching  south-southeast  from  the  east- 
em  coast  of  the  Gulf  of  Tcheskaia  in  the  Arc- 
tic Ocean,  and  in  a  longer  but  narrower  belt  on 
the  western  side  of  the  Ural  chain,  where  it 
immediateljr  overlies  the  Silurian  formation  al- 
ready mentioned.  The  formation  next  in  order 
is  the  Carboniferous.  The  main  body  of  it  lies 
within  the  above  fork  of  the  Old  Red  Sandstone, 
and  in  immediate  contact  with  it,  and  then  keep- 
ing parallel  with  the  northeast  branch  of  the 
fork,_  is  continued  in  the  same  direction  to  its 
termination  in  Mezen  Bay.  It  occupies  the 
whole  of  the  government  of  Tver,  the  capital 
of  which  is  situated  near  its  centre;  and  large 
parts  of  Smolensk,  Kaluga,  Tula,  and  Riazan  on 
the  one  side,  and  of  Novgorod  and  Olonets  on 
the  other.  The  government  of  Moscow  is  situ- 
ated in  the  very  heart  of  it,  and  that  of  Vladi- 
mir on  its  eastern  side.  It  is  evidently  con- 
tinued beneath  these  governments,  and  covers 
part  of  their  surface,  the  other  and  far  greater 
part  being  covered  by  oolite  or  Jura  limestone. 
The  Carboniferous  system  occurs  in  other  two 
distant  and  isolated  localities;  the  one  in  the 
KKith,  a  little  north  of  the  Sea  of  Azov,  where 


it  occupies  the  eastern  part  of  the  government 
of  Ekaterinoslav,  and  the  western  extremity  of 
that  of  Don  Cossacks,  and  where,  too,  the  coat 
forming  the  characteristic  mineral  of  the 
system  is  partially  worked  by  pits;  the  other 
locality  is  on  the  western  side  of  the  Ural  chain, 
where,  in  the  ascending  series,  it  succeeds  the 
Silurian  and  Devonian  systems,  and  has  a  larger 
development  than  either  of  them.  This  devel- 
opment of  the  Carboniferous  system  on  the  side 
of  the  Ural  chain,  and  the  still  larger  develop- 
ment above  described  as  existing  in  the  govern- 
ments of  Smolensk,  Kaluga,  etc.,  form  the  op- 
posite boundaries  of  a  system  which  in  Euro- 
pean Russia  is  highly  developed;  and  to  which 
from  the  large  space  which  it  covers  in  Perm 
and  the  contiguous  governments,  the  name  of  the 
Permian  system  has  been  given.  .  Its  rocks  be- 
long to  the  upper  part  of  the  coal  measures, 
and  consist  chiefly  of  magaesian  limestone  and 
new  red  sandstone.  The  latter  name  is  still 
often  applied  to  the  whole  system.  The  Per- 
mian system  extends  over  the  governments  of 
Kostroma,  Viatka,  and  Kazan,  and  large  parts 
of  Archangel,  Vologda,  Yaroslav,  Nijni-Nov- 
gorod,  Simbirsk,  Orenburg,  and  Perm.  In  the 
north  of  the  governments  of  Kostroma  and 
Viatka,  and  more  especially  in  the  part  of  Vol- 
ogda between  the  towns  of  Nikolsk  and  Ust- 
Sisolsk,  it  disappears  for  a  time  beneath  strata 
belonging  to  the  Jurassic  or  oolitic  system.  This 
system  is  developed  partially  in  several  other 
localities,  and  very  largely  in  the  northeast  of 
the  government  of  Archangel.  Immediately 
above  it  in  the  geological  series  is  the  Creta- 
ceous system,  of  which  the  principal  localities, 
are  Chernigov,  Orel,  Kursk,  Kharkov,  and 
Voronezh,  near  the  centre ;  Volhynia  and  a  small 
part  of  Poland  in  the  west;  and  a  long  tract 
along  the  northern  base  of  the  Caucasus.  The 
rocks  next  in  succession  belong  to  the  Tertiarjr 
formation,  which  in  both  its  Eocene  and  Mio- 
cene periods  is  very  largely  developed.  Strata: 
of  the  Eocene  period,  commencing  in  the  east  in> 
the  government  of  Simbirsk,  stretch  west  over 
the  greater  part  of  the  governments  of  Penza, 
and  Tambov,  then,  after  a  considerable  inter- 
ruption, reappear  on  the  frontiers  of  Kursk  and 
Kharkov,  cover  the  far  greater  part  of  the  gov- 
ernments of  Chernigov  and  Poltava,  and  are 
.  thence  continued  without  interruption  into  the 
governments  of  Mohilev,  Minsk,  Grodno,  and 
finally  into  Poland.  The  Miocene  period  has  its 
chief  developments  in  Volhynia,  Podolsk,  ani 
Bessarabia.  Beds  of  still  more  recent  forma- 
tion may  be  traced  in  the  limestones,  marls,  and' 
clays  on  the  northwestern  shores  of  the  Black 
Sea,  on  the  far  greater  part  of  the  Peninsula  of 
the  Crimea,  on  the  eastern  and  northern  shores 
of  the  Sea  of  Azov,  on  the  low  flats  along  the 
western  and  northern  shores  of  the  Caspian,  and 
the  low,  sandy  steppes  of  Astrakhan.  Mere- 
alluvial  deposits,  of  comparatively  recent  date,, 
are  to  be  found  in  a  greater  or  less  degree  at 
the  mouths  of  all  the  rivers,  and  are  particu- 
larly discernible  in  the  great  estuary  of  the 
Pechora.  Vast  numbers  of  erratic  blocks  and 
similar  drift  are  spread  over  the  greater  part 
of  Northern  Russia,  evidently  transported  from 
Finland,  Lapland,  and  Sweden. 

Minerals. — These  are  numerous  and  valu- 
able. Gold  is  obtained  in  large  quantities,  both, 
by  mining  and  washing,  on  the  slopes  of  the' 
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Ural  Mountains.  The  richer  deposits,  however, 
with  a  few  exceptions,  are  found  on  the  east 
side  of  the  chain,  and  therefore  belong  more 
properly  to  Asiatic  than  to  European  Russia. 
Gold  has  also  been  found  in  the  northwest  of 
Russian  Lapland.  Copper  is  found  both  in  the 
■  Valdai  and  the  Ural  Mountains.  To  the  west 
of  the  latter,  in  all  the  low  country  of  Perm, 
are  vast  cupriferous  deposits,  from  which  large 
quantities  of  metal  are  annually  obtained  under 
Uie  most  favorable  circumstances,  the  workings 
themselves  being  not  only  comparatively  easy, 
but  all  the  materials  necessary  for  smelting  ex- 
isting in  their  immediate  vicinity.  The  gov- 
ernments of  Olonets,  Viatka,  Kazan,  Vologda, 
and  Orenburg  have  also  their  copper  mines. 
Iron,  the  most  widely  diffused  of  all  the  Russian 
metals,  is  found  not  only  among  the  moun- 
tains, but  in  the  lowest  marshy  grounds  of  Fin- 
land and  the  northern  governments,  where  ex- 
tensive beds  of  bog  iron  ore  have  been  formed. 
The  principal  seat  of  the  iron  manufacture  is  in 
the  government  of  Perm,  but  important  work- 
ings are  carried  on,  and  great  numbers  of  blast- 
furnaces have  been  erected,  in  many  other  quar- 
ters. Near  Zlatoust,  to  the  west  of  the  Urals, 
there  are  important  limonite  deposits;  but  east 
of  the  Urals,  at  Nijni  Tagilsk,  magnetite  is 
worked.  Lead  is  more  sparingly  diffused,  and  is 
worked  chiefly  in  the  Ural  chain  and  some  parts 
of  Poland,  particularly  the  vicinity  of  Cracow 
and  Sandomir.  It  sometimes  contains  such  a 
percentage  of  silver  as  to  make  it  worth  extract- 
ing. Platinum  has  long  been  worked  in  the 
Ural  chain,  in  the  most  productive  mines  of  that 
metal  which  are  known  to  exist  in  the  world. 
Zinc  is  worked  in  Poland,  in  the  government  of 
Piotrkov,  and  quicksilver  is  mined  in  the  soutii, 
in  the  government  of  Ekaterinoslav.  The  lat- 
ter government  also  yields  a  considerable  amount 
of  manganese.  Salt  is  found  in  inexhaustible 
abundance,  both  in  brine  pits  and  mines.  In 
almost  every  part  of  the  vast  extent  of  surface 
already  described  as  belonging  geologically  to 
the  Permian  system  it  may  easily  be  found,  and 
in  numerous  localities  is  extensively  and  profit- 
ably worked.  It  is  also  very  abundant  in  the 
southeastern  steppes.  Saltpeter  is  found  chiefly 
in  the  government  of  Astrakhan.  From  the 
vast  extent  of  country  which  has  been  shown  to 
be  occupied  by  the  Carboniferous  system  it  may 
be  reasonably  concluded  that  many  extensive 
coal  fields  must  exist.  It  would  seem,  however, 
that  Russia  in  this  respect  bears  a  considerable 
resemblance  to  Ireland,  where  the  large  devel- 
opments of  the  Carboniferous  system  are  chiefly 
confined  to  its  lower  strata,  and  is  much  more 
remarkable  for  its  immense  masses  of  mountain- 
limestone  than  its  productive  seams  of  coal.  The 
most  important  and  most  productive  coal  basin 
is  that  situated  north  of  the  Sea  of  Azov,  and 
traversed  by  the  river  Donetz.  It  has  an  area  of 
over  10,000  square  miles,  and  yields  bituminous 
coal  in  the  west  and  anthracite  in  the  south. 
Its  production  has  greatly  increased  in  recent 
yea,TS.  Rostov  and  Mariupol  are  the  ports  of 
this  region.  Another  valuable  coal  basin  is  that 
of  Dombrovo,  in  southwestern  Poland,  and  there 
is  a  less  productive  one  in  the  south  of  the  gov- 
ernment of  tAoscow.  The  coal  district  to  the 
■west  of  the  Urals  is  traversed  by  a  line  of  rail- 
way. In  the  centre  of  the  beet-root  sugar  pro- 
ducing country,  about  Kiev  and  Elizabethgrad, 


is  another  vein  of  coal.  With  the  increase  and 
improvement  of  railway  communication  the  out- 
put of  coal  has  shown  a  marked  increase.  For 
1868  the  output  for  Russia  (Poland  excepted) 
was  only  147,500  tons ;  in  1872  it  reached  530,000 
tons;  and  in  1899  it  had  increased  to  13,705,000 
tons.  The  chief  obstacle  to  a  more  general 
use  of  coal  throughout  the  empire  is  the  ex- 
pensiveness  of  transport  by  rail,  which  fre- 
quently even  surpasses  the  price  of  the  coal. 
For  the  smelting  of  metals  the  boundless  forests 
furnish  a  more  valuable  and  convenient  ma- 
terial ;  and  many  years  must  elapse  before  these 
can  be  so  much  thinned  as  to  make  either  the 
search  for  coal  or  the  working  of  it  objects  of 
paramount  importance.  Naphtha  springs  are 
found  in  the  province  of  Archangel,  in  that  of 
Samara  and  elsewhere,  but  the  better  known 
and  richer  naphtha  or  petroleum  springs  are 
situated  to  the  north  and  south  of  the  Caucasus 
range,  especially  in  the  country  around  Baku. 
In  this  region  there  are  immens^  utiderg^oundl 
stores  of  the  valuable  fluid,  and  the  petroleum 
industry  has  developed  enormously  in  recent 
years,  so  that  since  1898  the  output  of  Russian 
petroleum  has  exceeded  that  of  the  United 
States.  In  i8s)i  the  United  States  produced  62 
per  cent,  Russia  38  per  cent  of  the  total,  while 
m  1901  the  United  States  produced  38  per  cent, 
arid  Russia  62  per  cent,  the  situations  being  ex- 
actly reversed  in  ten  years.  The  only  other  min- 
eral products  deserving  of  notice  are  quarries 
of  granite  and  marble,  both  of  which  of  ex- 
cellent quality,  are  found  near  the  shores  and 
to  the _ northeast  of  Lake  Ladoga;  and  kaolin, 
which  is  worked  in  the  governments  of  Kherson 
and  Chernigov. 

Climate. —  As  the  country  extends  over  35 
degrees  of  latitude,  from  the  warmer  regions  of 
the  temperate  far  into  the  regions  of  the  frozen 
zone,  it  exhibits  several  marked  diversities  of 
climate,  usually  considered  in  four  divisions  — 
a  polar  region,  including  all  the  country  north 
of  latitude  67° ;  a  cold  region,  extending  from 
latitude  67°  to  57°  N. ;  a  temperate  region, 
from  latitude  57  to  50°  N.;  and  a  warm 
region,  from  latitude  50°  to  37°  N.  The 
characteristic  features  of  the  climate  in  general 
are  a  greater  coldness  and  variableness  than  is 
common  under  the  same  latitudes  in  the  more 
westerly  parts  of  Europe.  The  mean  annual 
temperature  of  the  upper  part  of  the  Norwegian 
coast  to  its  extremi^  at  the  North  Cape  is 
above  the  freezing  point,  whereas  a  considerable 
portion  of  Russia  within  the  same,  and  even  in 
a  lower  latitude,  is  below  it.  This  is  true  of 
the  whole  of  Russian  Lapland  as  far  south  as 
66°;  and  to  the  east  of  the  White  Sea  the 
thermal  line,  indicating  a  mean  annual  tempera- 
ture of  freezing,  descends  so  rapidly  that  on 
reaching  the  Ural  Mountains  it  is  found  to  be  as 
low  as  60°.  The  region  to  which  the  name  of 
cold  has  been  given  has  a  mean  annual  tempera- 
ture varying  between  32°  and  40°,  but  very  .un- 
equally divided  throughout  the  year,  the  cold  in 
winter  often  sinking  the  thermometer  to  30* 
below  zero,  or  62°  below  freezing,  while  the 
summer  heat  often  raises  it  above  80°.  At  Saint 
Petersburg,  _  considerably  below  the  centre 
of  this  region,  the  mean  annual  temperature 
is  rather  above  40°;  on  the  other  hand,  that  of 
Kazan,  situated  at  the  very  south  extremity  of 
the  region,  but  much  farther  inland,  is  rather 
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below  36°.  The  temperate  region,  situated  be- 
tween lat.  57°  and  50°  N.,  has  a  mean  annual 
temperature  varying  from  40°  to  50°,  and  in- 
cludes within  it  the  far  finest  part  of  the  Rus- 
sian territory,  though  even  there  the  thermome- 
ter has  a  very  wide  range,  the  summer  heat, 
which  suffices  to  grow  melons  and  similar  fruits 
in  the  open  field,  being  often  succeeded  by  very 
rigorous  winters.  The  warm  region,  extending 
from  50°  southward,  well  merits  the  name  from 
its  extreme  summer  heats,  the  thermometer  in 
June  and  July  standing  commonly  about  100°, 
and  often  considerably  higher.  It  is  not,  how- 
ever, free  from  the  remarkable  contrasts  which 
a  Russian  summer  and  a  Russian  winter  ex- 
hibit; for  the  Sea  of  Azov,  situated  almost  in 
the  heart  of  this  region,  usually  freezes  about 
the  beginning  of  November,  and  is  seldom  open 
again  before  the  beginning  of  April.  In  all  the 
countries  bordering  on  the  shores  of  the  Baltic 
Sea  and  the  Arctic  Ocean,  and  bounded  on  the 
crest  and  north  by  the  basin  of  the  Volga,  the 
atr  if  charged  with  a  superabundance  of  mois- 
iture.  niiich  descends  in  mists  and  frequent  falls 
■of  rain  or  snow.  Toward  the  centre,  and  still 
farther  east,  the  superabundance  of  moisture 
disappears,  though  enough  still  remains  to  keep 
vegetation  in  full  vigor  even  at  the  hottest  sea- 
son. Still  farther  south  the  want  of  rain  is 
often  felt,  and  long-continued  droughts  do  fre- 
quent mischief.  In  general,  however,  the  cli- 
mates of  all  the  regions  are  not  unfavorable  to 
bealth. 

Forestry  and  Flora. —  Forests  are  found 
chiefly  in  the  more  northern  governments,  par- 
ticularly Archangel,  Vologda,  and  Perm,  and 
cover  about  39  per  cent  of  the  total  area  of  Eu- 
ropean. Russia.  In  many  of  the  central  and 
southern  governments  a  deficiency  of  timber  is 
seriously  felt,  and  many  extraordinary  expedi- 
ents are  resorted  to  in  order  to  obtain  adequate 
supplies  of  fuel.  The  governments  most  imper- 
fectly provided  with  wood  are  Esthonia,  Bess- 
arabia, Kherson,  Ekaterinoslav,  and  Astrakhan. 
The  prevailing  trees  of  the  northern  forests  are 
fir,  larch,  alder,  and  birch.  The  oak  is  seldom 
found  beyond  lat.  61°.  A  considerable  propor- 
tion of  the  surface  still  continues  almost  in  a 
state  of  nature;  and,  where  it  is  well  wooded, 
it  is  a  question  whether  any  other  mode  of  occu- 
pation would  be  equally  productive.  Russia 
possesses  a  vast  number  of  phanerogamous 
plants,  but  the  examination  which  botanists  have 
made  is  incomplete  and  it  is  probable  that  many 
remain  to  be  discovered. 

Fauna. —  Animals,  both  domestic  and  wild, 
are  numerous  in  Russia.  Among  the  latter  are 
the  bear,  the  wolf,  wild  hog,  the  desman,  the 
mole-rat,  the  saiga,  the  bobak  or  Russian  mar- 
mot, the  elk,  the  bison,  the  lynx,  and  various 
animals  which  are  hunted  for  their  furs.  Wild 
fowl  abound,  particularly  near  the  mouths  of 
rivers;  among  them  the  pelican  frequents  the 
shores  of  the  Black  Sea.  Both  on  the  coasts 
and  in  the  rivers  a  great  number  of  productive 
fisheries  are  carried  oa  In  the  Arctic  Ocean 
whales  are  killed,  and  vast  numbers  of  seals  are 
taken.  The  rivers  of  the  Caspian,  particularly 
the  Ural  and  Volga,  and  the  Sea  of  Azov,  are 
celebrated  for  their  sturgeon.  In  the  same  quar- 
ters are  also  important  salmon  fisheries. 

Land  Tenure. —  The  political  divisions  of  the 
Russian  people  comprise  ntmierous  grades  of  no- 


bility, which  are  partly  hereditary  and  partly 
acquired  by  military  and  civil  service,  especially 
the  former,  military  rank  being  most  highly 
prized  in  Russia.  The  clergy,  both  regular  and 
secular,  form  a  separate  privileged  order.  The 
higher  clergy  were  formerly  possessed  of  great 
wealth,  but  much  of  their  property  was  confis- 
cated by  Catharine  II.,  who  compensated  them 
by  state  pensions.  Previous  to  the  year  1861 
the  mass  of  the  people  were  serfs  subject  to  the 
proprietors  of  the  soil.  The  Emperors  Alex- 
ander I.  and  Nicholas  took  the  same  initial  steps 
toward  the  emancipation  of  this  class;  but  a 
bold  and  complete  scheme  of  emancipation  was 
begun  and  carried  out  by  Alexander  II.  The  de- 
cree of  emancipation  was  dated  3  March  1861, 
and  began  to  come  into  execution  within  two, 
years.  There  were  about  22,000,000  of  serfs  be-' 
longing  to  private  proprietors,  and  rather  more 
than  that  number  on  the  crown  lands.  By  an 
imperial  decree  of  8  July  1863,  lands  were 
granted  to  the  peasants  on  all  the  estates  of  the 
crown  on  a  49  years'  rental  equal  to  the 
former  poll-tax,  and  as  a  freehold  estate  at 
the  expiration  of  this  period.  A  similar  arrange- 
ment was  made  on  behalf  of  the  peasants  on  the 
lands  of  private  proprietors.  The  redempti<m 
money  of  the  serfs  with  their  land  was  esti- 
mated at  16^  years'  purchase  of  their  annual 
produce.  Twenty  per  cent  of  this  had  to  be  paid 
by  the  serfs  on  procuring  their  emancipation, 
the  remaining  80  per  cent  is  guaranteed  by  the. 
government,  which  levies  it  from  the  peasantry 
in  a  tax  extending  over  49  years.  The  emanci- 
pation of  all  the  serfs  on  these  terms  was  ar- 
ranged for  by  July  1865,  and  from  that  date 
this  form  of  servitude  has  ceased  to  exist  in 
Russia.  Since  this  change  the  cultivable  land 
in  Russia  is  mainly  distributed  among  three 
classes.  The  crown  holds  nearly  35  per  cent, 
the  emancipated  peasants  about  20,  while  the 
remainder,  with  the  exception  of  mines  and 
town  lands,  is  in  the  hands  of  the  nobility  and 
other  landed  proprietors. 

Agriculture.— Russiz  is  decidedly  an  agri- 
cultural country.  Its  progress  in  the  science  of 
agriculture  has  been  slow,  and  the  amount  of 
produce  obtained  is  due  more  to  the  natural  fer- 
tility of  the  soil  than  to  any  ability  displayed 
in  extracting  it;  there  being  perhaps  no  country 
in  Europe  in  which  so  much  grain  is  obtained  at 
so  small  an  expense  of  skill  and  labor.  In  Li- 
vonia, however,  and  the  Baltic  provinces  gen- 
erally, and  in  some  of  the  more  celebrated  wheat 
districts  of  the  Ukraine,  an  improved  hus- 
bandry has  been  introduced,  and  government, 
by  the  appointment  of  agricultural  chairs  in  the 
universities,  and  the  formation  of  model  farms, 
is  laudably  endeavoring  to  extend  the  movement 
to  other  quarters.  After  deducting  all  the  re- 
gions where  the  rigors  of  the  climate,  without 
making  the  growth  and  ripening  of  grain  abso- 
lutely impossible,  are  incompatible  with  its  cul- 
ture as  a  regular  branch  of  industry,  vast  tracts 
of  land  remain,  where  the  soil  is  almost  of  in- 
exhaustible fertility,  and  all  the  cereals  are  pro- 
duced in  such  abundance  as  not  only  to  meet 
the  home  consumption  but  leave  a  large  surplus 
for  export.  The  most  important  crops  raised 
for  food  are  rye,  wheat,  barley,  oats,  buck- 
wheat, maize,  and  potatoes;  and  for  other  pur- 
poses, hemp,  flax,  hops,  tobacco,  and  beet-root 
for  sugar.  The  principal  wheat  districts  are  parts 
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of  Poland,  particularly  the  govermnenti  of  War- 
saw, Radom,  and  Lublin;  the  fertile  alluvial 
tracts  along  the  banks  of  northern  rivers;  and 
the  governments  of  Volhynia,  Podolsk,  Kiev,  and 
Poltava.  Rye,  from  its  natural  adaptation  to 
the  soil,  and  its  almost  universal  use  as  an  arti- 
cle of  food,  is  cultivated  in  every  quarter  up  to 
lat  65°.  Barley  ripens  in  lat  67',  but  is  in  far 
less  general  repute  than  rye.  Oats  are  exten- 
sively grown  in  several  governments,  and  more 
especially  in  the  rich  alluvial  tracts  of  Arch- 
angel, where  the  peasants,  after  satisfying  their 
own  wants,  grind  the  surplus  into  meal,  and 
export  it  in  considerable  quantities  to  the  coast 
of  Norway.  Maize  forms  one  of  the  most  im- 
portant crops  of  Bessarabia,  where  a  return  of 
sixty-fold  is  said  not  to  be  uncommon.  Pota- 
toes are  largely  grown  in  Saratov,  in  Poland,  and 
in  the  districts  which  border  the  Baltic;  in  the 
last  partly  f or^  food,  but  much  more  for  the  sup- 
ply of  numerous  distilleries,  which  are  employed 
in  converting  them  into  brandy.  Both  hemp 
and  flax  are  staple  products.  The  former  is 
grown  to  an  immense  extent  in  all  the  govern- 
ments which  border  on  the  Ural  chain,  and  on 
both  sides  of  the  upper  course  of  the  Volga, 
particularly  in  the  governments  of  Tver,  Yaro- 
slav,  and  Kostroma.  Flax  is  also  cultivated  to 
a  great  extent  in  the  same  districts,  but  more 
especially  in  the  governments  of  Olonets,  Vo- 
logda, Livonia,  and  the  southern  parts  of  Fin- 
land. Both  their  fibre  and  their  seed  form 
most  important  articles  of  export  from  the  ports  of 
Riga,  Saint  Petersburg,  and  Archangel.  Kitchen 
gardens,  in  many  parts,  attract  considerable  at- 
tention, and  cabbages,  turnips,  carrots,  and 
onions  are  occasionally  cultivated  on  an  exten- 
sive scale;  in  some  of  the  districts  bordering  on 
the  southern  steppes  _  the  watermelon  thrives 
amazingly,  attainm^  immense  size  with  little 
culture,  and,  while  in  season,  forms  a  principal 
food  of  the  lower  classes.  In  Astrakhan,  on  the 
banks  of  the  Volga,  licorice  grows  with  a  lux- 
uriance unknown  elsewhere,  and  furnishes  juice 
sufficient  to  form  an  important  article  of  ex- 
port. Few  fruit  trees  are  found  beyond  latitude 
56°  and  their  regular  culture  cannot  be  ^ofit- 
ably  carried  on  beyond  latitude  53°  N.  There 
apples,  pears,  and  plums  become  tolerably  abun- 
dant; and  farther  south  peaches,  apricots, 
quinces,  almonds,  and  pomegranates  become 
common  fruits.  The  vine  and  mulberry  also 
are  extensively  cultivated,  and  considerable 
quantities  both  of  wine  and  silk  are  obtained. 
In  the  Crimea  extensive  vineyards  have  been 
formed  with  plants  selected  with  the  utmost 
care,  and  several  of  the  wines  have  already  ac- 
■iiuired  a  high  name  Other  governments  have 
imitated  the  example,  and  the  export  of  wine 
promises  lo  become  an  object  of  great  national 
importance.  Among  the  principal  districts  in 
which  the  culture  of  the  vine  is  regarded  as  an 
object  of  primary  importance  may  be  mentioned 
Bessarabia,  Kherson,  Kiev,  Astrakhan,  and  the 
Don  Cossacks.  The  last  makes  large  quantities 
of  a  wine  resembling  champagne,  which  finds  a 
ready  sale  in  Saint  Petersburg,  Moscow,  and 
many  of  the  larger  towns. 

^  Stock-raising. —  Horses  of  various  breeds  are 
raised,  of  \which  those  in  the  north  are  gen- 
eraUy  small,  but  hardy ;  those  of  the  central  and 
south  provinces  large  and  well  adapted  for 
draft;   and   those  of  the  Cossacks  remarkable 


for  their  spirit  and  endurance  of  fatigue  and 
their  admirable  adaptation  for  light  cavalry.  On 
several  of  the  steppes  horses  still  run  wild.  Cat- 
tle are  much  used,  particularly  in  the  south,  for 
agricultural  operations,  and  exist  in  such  nnm- 
bers  that  tallow  and  hides  form  very  important 
articles  of  export  The  best  breeds  are  those  oC 
the  Ukraine,  Archangel,  Bessarabia,  and  GrodnoL 
In  Livonia  a  great  number  of  excellent  cows 
are  kept  for  the  dairy,  and  much  good  cheese 
is  made.  _  The  sheep  are  chiefly  of  three  breeds 
—the  original  Russian,  which  is  found  in  vast 
numbers  in  eveiy  part  of  the  country,  and 
though  generally  inferior,  and  producing  a  very 
indifferent  wool,  has  been  greatly  improved  Iqr 
crossing  with  the  merino  and  Saxon;  the  Kir- 
ghiz breed,  remarkable  for  large  size,  a  darkish- 
red  color,  long,  but  coarse  wool,  and  more  espe- 
cially for  their  ponderous  tails,  from  which 
from  30  pounds  to  40  pounds  of  tallow  are  ob- 
tained, and  existing  in  vast  numbers  on  the 
steppes  of  the  Volga ;  and  the  Circassian  breed, 
not  confined  to  the  Caucasian  provinces,  but 
widely  diffused  in  the  Crimea,  and  among  the 
Cossacks  of  the  Black  Sea  and  of  the  Don.  The 
improved  breeds  of  sheep  are  found  especialljf 
in  the  Baltic  governments  of  Livonia,  Esthonia, 
and  Kurland,  but  are  rapidly  spreading  into 
other  quarters.  Goats  are  numerous  in  the 
south,  where  they  are  valued  chiefly  for  their 
skins,  which  are  used  in  making  morocco  leather. 
In  some  districts  Angora  goats  are  kept  for  their 
fleeces,  which  are  remarkably  fine,  and  manu- 
factured into  shawls.  In  the  northern  regions, 
bordering  on  the  Arctic  Ocean,  large  herds  of 
reindeer  are  kept;  and  in  the  south,  at  the  op- 
posite extremity,  among  the  Tartars  of  the  Cri- 
mea and  the  inhabitants  of  the  Caucasus,  the 
camel  is  often  seen. 

Commerce. —  Russian  commerce  is  now  very 
extensive.  The  chief  trade  is  with  Great  Brit- 
ain and  Germany.  Above  a  fifth  of  the  exports 
go  to  the  former,  and  the  latter  supplies  about 
40  per  cent  of  the  imports.  The  principal  ex- 
ports are  timber,  oats,  flax,  and  tow,  wheats 
barley,  eggs,  and  linseed.  Raw  cotton  for  man- 
ufacture is  imported  annually  to  the  value  of 
from  $30,000,000  to  $50,000,000.  Wool  and  silk 
are  also  imported,  as  well  as  coal,  machinery, 
iron,  copper,  lead,  and  ships.  Besides  Great  Brit- 
ain and  Germany,  a  considerable  trade  is  car- 
ried on  with  the  United  States,  France,  Austria- 
Hungary,  Sweden  and  Norway,  Egypt,  Belgitun, 
Italy,  Turkey,  and  Denmark,  as  well  as  with 
China,  Persia,  and  other  eastern  countries  in  tea, 
silk,  etc.,  in  exchange  for  furs,  leather,  and 
fabrics  of  European  manufacture.  The  values 
of  the  general  exports  and  imports  (exclusive 
of  specie)  of  European  Russia  for  five  recent 
years  were: 

Yeaks  Exports  Imports 

1896 $413,180,000  $351,318,000 

1897 435,973,000  316,000,000 

J898 439,602,000  370,476,000 

1899 376,188,000  390,288,000 

1900 429,852,000  375,822/100 

Manufactures. —  In  a  country  where  so  mudi 
land  remains  to  be  taken  into  cultivation,  and 
population  is  very  much  scattered,  manufactures 
cannot  be  expected  to  be  carried  on  upon  an  ex- 
tensive scale,  except  in  a  few  leading  towns. 
Considering  the  tmfavorable  circumstances  the 
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progress  of  Russia  in  manufactures  is  much  and  from  the  interior  of  the  country  must 
greater  than  could  have  been  anticipated,  and  have  confined  the  foreign  trade  within  very 
certainly  much  greater  than  it  could  have  been  narrow  limits  had  not  a  remarkable  number  of 
had  not  the  government  done  the  utmost  to  pro-  internal  feeders  been  provided,  partly  by  nature 
mote  it,  both  by  the  establishment  of  large  and  partly  by  art ;  by  nature,  in  the  magnificent 
model  manufactories  and  various  other  modes  streams  which  wind  across  the  country  in  all 
of  encouragement.  The  branches  in  which  most  directions,  and  owing  to  the  general  flatness  of 
progress  has  been  made  are  leather,  both  ordi-  the  surface  are  well  adapted  for  navigation ;  and 
nary  and  morocco,  the  latter  particularly  at  As-  by  art,  first  in  the  great  system  of  canals  by 
trakhan,  Torjok  in  the  government  of  Tver,  which  the  different  basins  to  which  these  rivers 
Kazan,  and  Taurida,  in  all  of  which  the  article  belong  have  been  made  to  communicate  with 
produced  is  unsurpassed  m  any  other  country  each  other,  so  as  to  give  a  continuous  naviga- 
in  Europe;  cotton  twist  and  cotton  goods  at  Saint  tion  from  the  Arctic  Ocean  to  the  Black  Sea, 
Petersburg,  Moscow,  and  in  the  governments  and  from  the  Baltic  to  the  Caspian;  together 
of  Vladimir,  Kostroma,  and  Piotrkov;  woolen  ^jth  a  network  of  branch  canals,  by  which  all 
and  linen  goods  in  many  parts  of  Poland,  the  the  great  towns  of  the  interior  have  ready  access 
governments  of  Kiev  Ekatennoslav,  Moscow,  jq  their  outports  and  to  each  other;  and  sec- 
Kahiga,  and  most  of  the  principal  towns;  silks,  ^ndly  in  the  system  of  railways,  by  which  in- 
particularly  in  Saint  Petersburg  and  Moscow;  tg,„3,  commerce  will  eventually  be  more  thor- 
sail-cloth,  at  these  two  capitals,  and  also  in  the  „„  ,,,  ^  ^^^  The  railway  system  was 
governments  of  Archangel,  Riazan,  and  Novgo-  be|un  by  the  Emperor  Nicholas,  and  has  been 
rod;  fine  cashmere  shawls  m  the  governments  ^^^^j^j  ^^^^  „^„^g  f^j,  ^^^  comprehensively 
of  Penza  and  Ekatennoslav ;  fine  carpets  at  „„j„  ,,ij  successors.  Some  of  the  lines  are 
Kamenskoi,  Smolensk  and  Kursk;  cordage  formed  directly  by  the  state,  others  by  private 
at  Archangel  and  in  the  government  of  Orel;  anies  under  guarantees  from  government, 
metals,  more  especially  iron  and  copper,  in  the  jhe  greatest  railway  undertaking  in  the  empire 
government  of  Perm,  and  many  other  localities;  -^  the  Trans-Siberian  line,  now  practically  corn- 
firearms  and  cutlery  in  the  governments  of  ,  ^^j  f^^„  Chelyabinsk  to  Vladivostok  and 
Tula,  N.jni-Novgorod,  and  Vladimir ;  swords  ^.^^t  Arthur.  The  total  length  of  railways  open 
and  edged  weapons  near  Zlato-ust.  in  the  gov-  ^  g;  j  ^  ^  j  »  (including  Asiatic 
pT«h nr^i  T,L^  rlt  \T/  ??  hi'  "nnn^^  R""!^)  ^as  36.526  miles.  of  which  about  23.400 
^,Jin  nJ?;,  It  vr'.cl\! %, W  PM.rih,!ra  V^rn  "liles  Were  State  railways.  European  Russia 
basin  paper,  at  Moscow.  Saint  Petersburg,  Yaro-  ,  .  „  .,^  „:u.  „*  ,,;i..,,„  Ar^^t^o-  ♦!,„  .^^ct 
Slav,  Kaluga,  and  in  Livonia;  hosiery,  at  Sarepta  ^^^^  ^f.Soo  miles  of  railway.  Among  the  most 
and  various  other  places;  and  oil,  candles,  soap,  ""portant  lines  in  operation  are  tha  which 
glue,  tobacco,  window  glass,  glass  bottles,  etc.,  ""'*«  Saint  Petersburg  and  Moscow  with  War- 
in  almost  every  important  town.  The  total  «»*  and  through  it  with  the  railway  system 
number  of  persons  employed  in  manufactories,  9^  Europe;  the  lines  from  Moscow  to  .^ijni- 
mines  and  other  establishments  as  recently  Novgorod  and  Riazan,  from  Orel  to  Vitebsk, 
given  was  about  2,100,000,  the  yearly  production  V°^1^,^  *° ,  R°**?y  <*"  ,*^°VJ^^1"**'^^..  '" 
being  valued  at  $925,000,000.  Vitebsk,  Kursk  to  Kiev  and  to  Kharkov,  Khar- 

Shipping  and  Navigation.— The  mercanrile  ^o^  to  Azov,  and  the  line  from  Odessa  to  the 
marine  of  Russia  on  i  Jan.  1901  consisted  of  >nt«"or.  ,„  .  ,  ,  ,,  _, 
3,038  vessels  with  an  aggregate  of  633,819  tons;  Moneys,  Weights  and  Measures.— Tht  pres- 
this  included  745  steamers  of  364,360  tons,  715  fnt  currency  .system  of  Russia  was  fixed  by 
sailing  vessels  aggregating  91,270  tons,  and  126  laws  passed  m  1885  and  1897.  The  unit  of 
steamers  of  49,258  tons  belonged  to  the  Baltic ;  account,  represented  by  a  silver  com,  is  the 
416  sailing  vessels  of  24,100  tons,  and  42  steam-  ruble  of  100  kopecks,  valued  at  51.5  cents. 
«rs  of  8,396  tons  belonged  to  the  White  Sea ;  635  There  are  three  gold  coins,  the  imperial  ( IS 
sailing  vessels  of  42,843  tons  and  316  steamers  of  rubles  and  10  rubles),  7.50  and  5  rubles.  Be- 
186,774  tons  belonged  to  the  Black  Sea  and  the  sides  the  ruble  the  following  are  coined  in 
Sea  of  Azov;  while  527  sailing  vessels  of  111,246  silver:  half-ruble  or  poltinnick  (50  kopecks), 
tons  and  261  steamers  of  119.932  tons  belonged  quarter-ruble,  and  pieces  of  20,  15.  10,  and  5 
to  the  Caspian  Sea.  In  1901.  1,109  Russian  ves-  kopecks.  The  copper  coins  are  5.  3.  2.  i.  Vi, 
sels  of  727,000  tons  aggregate  and  3,987  foreign  and  J4  kopeck.  The  law  of  1897  fixed  the  cur- 
vessels  of  3,049,000  tons  aggregate,  entered  the  rency  on  a  gold  basis.  The  ruble  as  the  fifteenth 
ports  of  European  Russia;  and  1,349  Russian  part  of  the  gold  imperial  is  the  unit  in  all  pay- 
vessels  aggregating  713,000  tons  and  7,441  for-  ments  and  business  transactions.  The  circula- 
eign  vessels  aggregating  6,823,000  tons  cleared  tion  of  the  silver  pieces  representing  1,  ^j,  and 
the  same  ports.  ^  ruble  is  limited  by  a  ukase  of  1898  to  three 

Canals  and  Railways. —  Considering  the  vast  rubles  per  head  of  the  population,  and  in  ordi- 

extent  of  country,  the  seaports  are  numerous,  nary  transactions  these  coins  are  legal  tender 

being  Archangel,  in  the  Arctic  Ocean;   Saint  up  to  25  rubles  only.    Notes  of  the  value  of  I, 

Petersburg,  Reval,  Helsingfors,  Libau,  Riga  in  3,  5,  10,  25.  50,  100  and  500  rubles  are  issued 

the     Baltic ;     Odessa,     Nicolaeiv.     Sebastopol.  by  the  State  Bank.    By  a  ukase  of  1897  the  issue 

Theodosia,    Batoum,    Poti,    Kertch,    Mariopol,  of   paper   money   was    restricted.     Up    to   six 

and  some  minor  ones  in  the  Black  Sea;  Tagan-  hundred  million  rubles,  the  bank  must  secure 

TOg   and    Rostov    in    the    Sea    of   Azov ;    and  its  issue  of  notes  by  a  gold  reserve  representing 

Astrakhan,    Baku,    Petrovsk.    Derbent.    Kras-  half  the  issue,  and  beyond  that  amount  the  gold 

lovodsk,    Usun     Ada    in    the    Caspian.    The  reserve  must  be  equal  to  the  issue,  ruble  for 

great    distances    at    which    the    seas    contain-  ruble.    Since  1877  the  monetary  unit  of  Finland 

tng  these  ports  are  situated   from   each   other  has  been  the  mark,  equal  to  a  franc.    The  coins  in- 
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elude  20-mark  and  lo-tnark  gold  pieces ;  2-mark, 
i-mark,  J^-mark,  and  J^-niark  silver  pieces ;  and 
three  smaller  bronze  pieces.  One  mark  is 
equal  to  loo  pennia  (singula^  penni).  Silver 
is  a  legal  tender  only  up  to  ten  marks.  The 
Russian  unit  of  length  is  the  foot,  equal  to 
the  British  foot,  and  like  it  divided  into  12 
inches.  Higher  units  are  the  arshin,  equal  to  28 
;  inches ;  the  sajene,  equal  to  seven  feet;  and 
the  verst,  equal  to  500  sajenes  or  3,500  feet. 
A  dessiatine  is  equal  to  2,400  square  sajenes, 
or  nearly  2.7  acres.  The  standard  of  capacity 
for  liquids  is  the  shtof,  equal  to  2.7069  pints 
or  93.&  cubic  inches.  A  vedro  is  equal  to 
10  shtofs.  The  unit  of  capacity  for  dry 
goods  is  the  chetwert,  equal  to  5.774835  gallons. 
The  pound,  or  unit  of  weight,  is  slightly  greater 
than  nine  tenths  of  a  pound  avoirdupois.  Forty 
pounds  are  equal  to  one  pood.  In  1886  the 
metric  system  of  weights  and  measures  was  in- 
troduced into  Finland. 

Banking. —  The  continual  fluctuations  in  the 
value  of  the  paper  ruble,  and  the  troubles 
therewith,  were  ended  in  1895  by  the  Ministry  oi 
Finance  introducing  a  regular  value  for  the  paper 
currency,  and  by  the  law  of  29  Aug.  1897,  au- 
thorizing the  issue  of  paper  currency  under  cur- 
tain conditions  by  the  State  Bank.  (See 
Money,  Weights,  and  Measures.)  The  Bank 
of  Russia  acts  in  the  double  capacity  of  state 
bank  and  of  a  commercial  bank,  and  has  113 
branches  throughout  the  empire.  On  i  Jan. 
1903  its  assets  were  approximately  $907,516,000; 
its  liabilities  including  a  capital  and  reserve  of 
$27,500,000,  were  $907,776,500.  In  1902  there 
were  5,629  state,  municipal,  and  postal  savings 
banks  with  3,935,773  depositors,  and  deposits 
amounting  approximately  to  $361,491,000.  There 
were  also  241  municipal  banks,  133  societies  of 
mutual  credit,  42  banking  companies,  and  47 
mortgage  banks,  the  latter  including  state 
banks  for  mortgage  loans  to  the  nobility,  and 
land  banks  for  the  purchase  of  land  by  the 
peasants. 

Government. —  The  emperor  (the  csar  or 
tsar)  is  an  absolute  ruler  having  entire  control 
of  the  legislative,  executive,  and  judicial  func- 
tions of  government,  and  being  irresponsible  for 
their  exercise.  Since  the  time  of  Peter  I.  the 
czar  has  been  head  of  the  church.  The  title 
czar  was  borne 'by  the  emperors  until  the  time 
of  Alexander  II.,  who  with  his  successors  pre- 
fer to  adopt  the  title  of  emperor.  By  a  decree 
of  Peter  I.  in  1722  the  sovereign'  was  author- 
ized to  elect  his  successor,  without  regard  to 
the  law  of  primogeniture.  This  was  altered  by 
Paul  I.,  who  in  1797  fixed  the  succession  ac- 
cording to  the  law  of  primogeniture,  with  pref- 
erence to  the  male  line.  Alexander  I.  recognized 
the  duty  of  the  empei-or  to  govern  according  to 
law,  and  the  right  of  the  senate  to  remonstrate. 
It  is  a  fundamental  law  of  the  realm,  established 
by  Peter  I.,  that  the  sovereign  and  the  royal 
family  must  be  members  of  the  orthodox  Greek 
Church.  By  a  decree  of  Alexander  I.  the  issue 
of  any  member  of  the  royal  family  marrying 
without  the  consent  of  the  emperor  forfeit  the 
right  of  succession. 

The  administration  is  conducted  under  the 
control  of  the  private  cabinet  of  the  empire  by 
four  great  councils.  The  council  of  the  empire, 
established  on  its  present  organization  by  Alex- 


ander I.  in  1810,  consists  of  the 
oMcio,  the  princes  of  the  imperial  1 
unlimited  number  of  members  app 
emperor.  It  meets  collectively  ui 
dent,  and  is  also  divided  for  admir 
poses  into  four  sections,  each  of 
separate  president.  The  sections 
perintend  the  departments  of  leg 
and  church  administration,  finance 

The  senate,  established  by  Peti 
is  the  high  court  of  justice  of  th( 
controls  all  the  legal  tribunals, 
into  six  sections,  which  administer 
different  provinces.  All  the  sectio 
Saint  Petersburg.  The  senate  cons 
rank,  not  excliisively  of  the  leg; 
Each  section  is  presided  over  by  a 
signs  its  decrees  as  the  representati 
peror.  The  minister  of  justice  pi 
meetings  of  the  whole  senate.  T 
the  power  to  audit  public  account: 
age  of  numerous  offices,  and  the  ri| 
strate  with, the  emperor. 

The  Holy  Synod,  established  b 
1721,  superintends  the  religious  i 
empire.  It  comprises  the  metropol: 
Petersburg,  Moscow,  and  Kiev  (p 
archbishops  of  Georgia  and  of  Pol 
eral  bishops  sitting  in  turn. 

The  committee  of  ministers  is 
eleven  departments,  each  preside( 
principal  minister  and  member  ol 
who  are  assisted  in  the  departme: 
subordinates.  The  various  minis 
imperial  house,  foreign  affairs,  w 
terior,  public  instruction,  finance, 
culture,  public  works,  general  conti 

There  are  also  imperial  cab 
with  charitable  a£Fairs,  public  ii 
girls,  petitions,  and  one  dealing  in 
economy,  mines,  manufactures  an 
Yielding  to  the  popular  demand  fci 
ment,  Nicholas  II.,  19  Aug.  1905,  s 
festo  granting  a  National  Duma  or 
Assembly  ((josoudarstvennaya  Dur 
representatives  from  the  whole  0 
take  an  active  part  in  the  elabors 
and  discussion  of  measures  for  th 
the  empire     See  History. 

Finance.— The  chief  sources  ol 
direct  taxes,  indirect  taxes  (custom 
telegraphs,  mines,  spirit  monopoly, 
forests,  and  the  principal  items  o: 
are  those  represented  by  administ 
debt,  army,  navy,  pensions,  and  r: 
total  estimated  revenue  for  1902  was 
of  which  $900,392,240  represented  ■ 
enue.  The  total  expenditure  w 
amount  to  the  same  sum,  a 
$887,956,740  of  ordinary  expenditu: 
nary  revenue  thus  exceeded  the  on 
diture  by  about  $12,500,000.  The 
debt  on  i  Jan.  1901  amounted  to  i 
much  of  it  representing  railway 
The  debt  charge  included  in  the  e; 
1902  amounted  to  $143,230,000. 
and  expenditure  of  Finland  in  19 
anced  at  $21,336,725,  and  the  debt  w 
almost  all  contracted  since  1889. 

Army. —  The     Russian     army 
mainly  by  conscription,  and  its  org 
been  determined  by  laws  passed  i) 
1888,  and  1893.    AH  able-bodied  ma 
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to  military  service  from  the  age  of  21  completed 
to  the  age  of  43  completed,  with  the  exception 
of  doctors  and  teachers  (in  time  of  peace)  and  of 
the  Christian  clergy.  The  period  of  service 
comprises  18  years  in  the  active  army,  of  which 
four  (five  for  the  cavalry,  horse-artillery,  en- 
gineers, and  some  others)  are  passed  with  the 
colors,  the  rest  in  the  reserve,  while  during 
the  remaining  four  years  required  to  complete  his 
forty-third  year  the  soldier  belongs  to  the  first 
section  of  the  territorial  army,  which  includes 
also  those  not  drawn  for  active  service  during 
the  whole  22  years  of  their  liability.  The  sec- 
ond section  of  the  territorial  army  includes  all 
those  drawn  for  service  but  not  incorporated,  for 
some  reason,  in  the  permanent  army.  The  (Cos- 
sack army  is  organized  differently,  and  liability 
to  service  begins  on  the  completion  of  the  i8th 
year.  The  period  of  service  is  diminished  in 
the  case  of  those  who  possess  certain  educational 
qualifications.  There  are  25  army  corps,  namely, 
the  guards  (Saint  Petersburg),  the  grenadiers 
(Moscow),  21  territorial  corps  havmg  their 
respective  headquarters  at  Saint  Petersburg, 
Grodno,  Vilna,  Minsk,  Warsaw  (3),  Simferopol,' 
Odessa,  Kiev  (2),  Kharkov,  Kovno,  Vinniza, 
Smolensk,  Lublin,  Vitebsk,  Moscow,  Dorpat, 
Brest-Litovski,  and  Riga,  and  the  first  and  sec- 
ond corps  of  the  Caucasus,  with  headquarters 
at  Alexandropol  and  Tiflis  respectively.  _  Most 
of  these  corps  are  formed  of  two  divisions  of 
infantry,  two  brigades  of  field-artillery,  one  di- 
vision of  cavalry,  and  one  section  (two  battal- 
ions) of  horse-artillery,  but  the  guards  and  the 
grenadiers  have  three  divisions  of  infantry  and 
three  brigades  of  artillery,  and  the  guards  corps 
has  two  cavalry  divisions  and  one  brigade  of 
horse-artillery,  while  the  numbered  corps  also 
present  some  irregularities.  _  There  are  also  two 
cavalry  corps,  with  two  divisions  each,  having 
their  headquarters  at  Warsaw.  The  total 
strength  of  the  European  army  organized  in  the 
corps  formations  is  therefore  52  divisions  of 
infantry,  22  divisions  and  two  brigades  of  cav- 
alry, 52  brigades  of  field-artillery,  and  one 
brigade  of  horse-artillery.  In  time  of  war  an 
army  corps  consists  of  two  infantry  divisions 
(each  18,000  men)  and  one  cavalry  division 
(4,000  men),  comprising  altogether  40,000  men. 
Each  infantry  division  in  war  includes  cavalry, 
artillery,  etc.,  and  each  cavalry  division  includes 
artillery.  The  strength  of  a  battalion  is  about 
500  in  peace  and  about  1,000  in  war.  The  fol- 
lowing table  shows  the  approximate  effective 
war  strength  of  the  Russian  army  in  igoo : — 


Infantry 

Cav- 
alry 

Artil- 
lery 

Engi- 
neers 

Train 

Field   Troops. . . 
Reserve  Troops. 
Fortress  Troops. 
Reinforcements. 
National  Defense 
Others 

1,019,500 
691,500 
162,600 
385,000 
695.600 
41,000 

133,800 
99.300 

48,900 
22,350 

122.500 
46,670 
81,500 
38.600 
28,450 

47,100 

10,300 

.12,400 

7.840 

4,100 

26,400 

Total 

2,895,30c 

81,740 

26,400 

J  /,# 

The  grand  total  of  all  arms  is  3,615410,  of  whom 
66410  are  officers.  The  fortresses  of  Russia  are 
Alexandropol,  Batum,  Brest-Litovski,  Cronstadt, 
Dvinsk,  Diinamunde,  Ivangorod,  Kars,  Kertch, 
Kiev,  Kovno,  Libau,  Novogeorgievsk,  Odessa, 
Ossovietz.      Ochakov,      Poti,      Saint      Peters- 


burg, Segri,  Sevastopol,  Sveaborg,  Warsaw, 
Vladivostok,  and  Viborg. 

Navy. —  In  1901  the  strength  of  the  Russian 
navy  was  as  follows,  vessels  in  course  of  con- 
struction being  included: — Battleships,  24  (7 
first-class,  15  second,  2  third) ;  coast-defense 
vessels,  9  (4  modem) ;  armored  cruisers,  3 ; 
first-class  cruisers,  2;  other  cruisers  (protected 
or  belted),  16;  torpedo  gunboats,  etc.,  9;  de- 
stroyers, 30;  first-class  torpedo  boats,  43;  other 
torpedo  boats,  150 ;  submarines,  i ;  and  steam- 
yachts,  training-ships,  etc.  The  total  personnel 
of  the  Russian  navy  is  about  46,000. 

Ethnology. —  Ethnologically  the  peoples  of 
Russia  are  comprised  under  two  of  the  great 
divisions  of  the  human  race  —  the  Caucasian  and 
the  Mongolian;  but  under  each  a  considerable 
number  of  varieties  are  traced.  The  Mongolian 
stock  in  European  Russia  is  represented  by  the 
Finns  and  their  allies,  and  by  the  Kalmucks, 
who  occupy  some  of  the  southeastern  steppes,  but 
have  lost  many  of  their  distinctive  features  by 
intermarriage  with  Caucasians.  Of  the  Cau- 
casian stock  the  Slavonians,  under  the  names 
of  Russians,  Poles,  Lithuanians  and  Letts,  Wal- 
lachians  and  Servians,  form  about  nine  tenths. 
Of  these  again,  the  Russians  proper  form  the 
great  body  of  the  population,  and  are  estimated 
at  about  50,000,000.  They  occupy,  with  little 
intermixture,  the  central  provinces  between  the 
Dnieper  and  Volga;  form  a  vast  majority  in 
the  north,  between  the  Ural  Mountains  and  the 
White  Sea,  and,  in  the  south,  between  the  Don 
and  the  Dniester;  and  are  found,  more  or  less 
intermingled  with  other  varieties,  in  all  other 
parts  of  the  country.  The  Poles  are  found  in 
the  greatest  number  in  their  own  country.  In 
that  part  of  it  which  in  the  dismemberment  fell 
to  the  share  of  Russia  they  amount  to  about 
9,000,000.  The  Lithuanians  are  found  chiefly 
in  northern  Poland,  and  in  the  governments  of 
Vilna  and  Minsk.  They  are  estimated  at  about 
1,500,000.  Still  farther  north  are  the  Letts,  or 
as_  they  are  often  called,  the  Kurs,  from  living 
chiefly  in  Courland._  They  are  also  the  chief 
occupants  of  Livonia,  are  wholly  devoted  to 
agricultural  pursuits,  and  may  amount  to  500,000. 
The  Wallachians,  and  among  them  a  few  Serv- 
ians, are  found  only  in  Bessarabia,  between  the 
Dniester  and  Pruth.  Their  language  is  a  de- 
scendant of  Latin  mixed  with  foreign  words. 
They,  too,  do  not  exceed  500,000.  The  Tchudes, 
or  Finns,  though  they  belong  to  the  Mongolian 
race,  have  little  or  none  of  the  characteristic 
Mongolian  type  of  countenance.  They  are  of 
middle  size,  fair  complexion,  and  generally  have 
light  hair  and  blue  eyes.  They  are  settled  on 
both  sides  of  the  Gulf  of  Finland,  but  on  the 
north  of  the  gulf  form  the  two  marked  divisions 
of  Finns  proper  and  Laplanders,  the  former 
living  south  and  the  latter  north  of  lat  65'.  To 
the  south  of  the  gulf  the  Finns  occupy  the  far 
greater  part  of  Esthonia  and  a  small  part  of 
Livonia.  Widely  separated  from  the  western 
Finns,  though  the  mode  of  separation  is  not 
known,  a  great  number  of  Tchudic  or  Finnish 
tribes  are  found  occupying  the  western  slopes 
of  _  the  Ural  Mountains  and  the  banks  of  the 
Middle  Volga  under  the  names  of  Syrianes, 
Permians,  Voguls,  Votiaks,  Tchuvasses,  Tchere- 
misses,  Mordwins,  and  Teptiares.  The  most 
numerous  are  the  Tchuvasses  and  Tcheremtsses, 
who  live  together  on  both  sides  of  the  Volga, 
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In  the  neighborhood  of  Kazan,  and  are  estimated 
at  about  500,000.  All  the  others  do  not  exceed 
the  same  number.  The  second  great  branch  of 
Mongolians  inhabiting  Russia  are  the  Tartars, 
who  here  form  four  distinct  tribes  —  the  Tartars 
of  Kazan,  in  some  respect-s  the  most  civilized 
nation  in  Russia,  though  the  great  majority  of 
them  still  cling  to  Mohammedanism,  and  num- 
bering about  230,000;  the  Bashkirs,  occupying 
both  sides  of  the  Ural  Mountains  from  lat.  56 
to  54'  N.,  still  given  to  wandering  life,  and 
amounting  to  about  130,000 ;  the  Nogais,  occupy- 
ing a  large  part  of  the  Crimea  and  the  steppe 
to  the  north  of  it,  dispersed  over  the  country 
east  of  the  Sea  of  Azov  and  the  northern  base 
of  the  Caucasus,  and  amounting  in  all  to  about 
600,000;  the  Metcheriaks,  forming  a  few  small 
tribes,  not  exceeding  20,000  persons,  live  among 
the  Bashkirs.  The  German  or  Teutonic  race 
inhabiting  Russia  consist  chiefly  of  Germans 
and  Swedes,  intermixed  with  a  few  Danes.  The 
Germans  are  dispersed  over  the  Baltic  prov- 
inces south  of  the  Gulf  of  Finland,  among  the 
Letts  and  Esthonians,  where  they  constitute 
the  greater  part  of  the  nobility.  They  are  also 
numerous  in  Saint  Petersburg,  Moscow,  and 
other  mercantile  towns  and  seaports,  and  a  con- 
siderable number  of  German  colonists  are  set- 
tled in  the  government  of  Saratov  and  other 
parts  of  the  Middle  Volga.  The  Swedes  are 
numerous  both  along  the  eastern  shores  of  the 
Gulf  of  Bothnia  and  the  northern  shores  of 
the  Gulf  of  Finland.  Their  number  in  these 
localities,  and  more  particularly  in  Esthonia,  is 
supposed  to  exceed  100,000.  The  Greeks,  dis- 
persed over  all  the  southern  provinces  as  mer- 
chants, and  in  the  Crimea,  where  they  are  the 
sole  occupants  of  several  villages,  are  estimated 
at  about  500,000.  There  are  also  the  Jews,  who 
are  seldom  found  in  the  central  and  northern 
provinces,  but  are  very  numerous  in  ancient 
Poland,  particularly  in  the  governments  of 
Vilna,  Grodno,  Volhynia,  and  Podolsk,  where 
they  form  the  far  greater  part  of  the  urban 
population.  Tlieir  number  is  supposed  to  ex- 
ceed 2,900,000. 

Population. —  As  given  in  the  table  of  the  offi- 
cial divisions  of  the  empire,  the  total  population 
according  to  the  census  of  1897  was  129,004,514, 
of  which  106,264,136  were  resident  in  European 
Russia.  The  average  proportion  of  women  to 
men  is  99.8  women  to  100  men,  although  in  the 
Russian  provinces  and  Finland  it  is  respectively 
102.8  and  102.2  women  to  100  men.  The  nat- 
ural annual  increase  is  over  1,700,000. 

Education. —  About  $20,000,000  per  annum 
are  expended  by  the  State  on  education.  In- 
cluding secondary  and  primary  schools,  the 
number  of  educational  establishments  main- 
tained wholly  or  in  part  by  government  amounts, 
so  far  as  can  be  ascertained,  to  about  50,000, 
the  pupils  numbering  about  2,500,000.  The  coun- 
try is  divided  into  educational  districts,  but  the 
organization  of  the  means  of  education  is  as 
yet  little  more  than  adequate  for  the  education  of 
public  officials,  and  the  great  mass  of  the  popu- 
lation is  wholly  uneducated.  There  are  universi- 
ties at  Moscow,  Saint  Petersburg,  Kiev,  Kharkov, 
Yuryev,  or  Dorpat,  Warsaw,  Kazan,  Odessa,  and 
Tomsk.  In  Finland,  which  has  a  separate  sys- 
tem, education  is  nearly  universal,  and  there  is 
a  university  at  Helsingfors. 


Religion. —  The  established  religio 
is  that  of  the  Eastern  or  Greek  Chi 
Greek  Church.)  The  Russian  Chui 
lished  independently  under  the  emp 
preme  and  the  Metropolitan  of  N' 
ecclesiastical  head.  It  maintains  fri 
ipunion  with  the  patriarchates  of  Cor 
Jerusalem,  Antioch,  and  Alexandria, 
nizes  the  authority  of  the  joint  patri: 
of  the  councils  of  the  whole  Eastern 
matters  of  doctrine.  Religious  tolera 
be  said  to  prevail  in  Russia,  except 
foreigners.  The  members  of  the  orthc 
are  not  allowed  to  .change  their  cr 
are,  however,  considerable  sects  of 
Greek  Churchmen.  The  Greek  Chur 
included,  is  estimated  to  number  ii 
Russia  75,000,000 ;  the  Roman  Catholic 
Protestants,  2,950,000;  Jews,  3,000,00 
medans,  2,600,000. 

Judiciary  and  Local  Covernmen 
parts  of  the  empire  are  governed 
codes,  the  laws  and  institutions  of  ] 
Poland  being  partly  respected,  the  foi 
a  quasi-independent  form  of  goverr 
provinces  are  under  general  governo 
ercise  a  general  control  of  the  admii 
the  name  of  the  emperor.  Zemstvo 
and  provincial  assemblies  since  i86( 
the  economic  affairs  of  their  respect: 
and  to  them  are  due  much  of  the  refi 
rated  since  that  date.  The  country  i; 
into  mirs  or  communes,  which  ha 
administration  of  local  affairs.  I 
nominally  preserved  its  ancient  const 
a  national  parliament  of  four  est; 
really  governed  by  a  governor-genei 
ate  appointed  by  the  emperor.  1 
finally  incorporated  with  Russia  : 
voluminous  code,  called  the  Svod  ! 
Corpus  Juris,  has  been  drawn  up  foi 
.and  declared  to  contain  the  law  of  \ 
far  as  not  modified  by  the  laws  and 
particular  provinces.  It  contains 
of  all  the  laws  and  ordinances  issuec 
ferent  emperors  from  1649  downwar 
15  large  volumes.  The  laws  and  o 
full,  but  reaching  only  to  1832,  are 
56  volumes ;  of  this  immense  collecti( 
umes  belong  to  the  first  seven  years 
of  the  Emperor  Nicholas  I. 

Language. — The  Russian  is  by  i 
important  of  the  Slavic  languages  a 
in  close  connection  with  the  other 
that  family.  Its  underlying  element 
but  there  are  additions  from  Monj 
and  French  sources  as  well  as  frorr 
classic  languages.  It  may  be  divid 
dialects,  the  Great  Russian  and  the 
sian,  the  first  being  the  vernacular 
and  centre  of  the  emjjire,  the  se( 
Ukraine.  The  Russian  is  a  highly  i 
guage,  possessing  seven  cases,  and  i 
ber  of  modal  modifications  for  the 
especially  rich  in  augmentatives  and 
which,  upward  or  down,  may  be  car 
several  degrees  of  intensity.  A  stil 
ous  source  of  word  formation  is  I 
bility  of  the  roots  to  manifold  devi 
that  according  to  Shishkof  as  ma 
derivatives  are  often  formed  from  a 
Great  freedom  of  construction  is  r< 
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sible  by  the  free  use  of  inflections.  The  stan- 
4]ard  dictionaries  are  Dahl,  *  Dictionary  of  the 
Russian  Language';  and  the  'Dictionary  of  the 
Church  Slavonic  and  Russian  Languages' 
(1847),  a  new  edition  of  which  is  now  in  thr 
tourse  of  publication  under  the  direction  of  rhe 
Imperial  Academy  of  Science.  The  most  im- 
portant work  on  the  grammar  of  the  language 
is  that  of  BousslayeflF  (1881).  In  English  there 
are:  Alexandroff,  'Complete  Russian-English 
and  English-Russian  Dictionary'  (1897-9),  and 
<A  Practical  Method  of  the  Russian  Language' 
(1892)  ;  Riola,  'How  to  Learn  Russian' ;  Motti, 
'Russian  Conversation  Grammar.' 

History. — The  foundation  of  the  Russian  em- 
pire is  assigned  by  the  earliest  chroniclers  to 
Rurik  (q.v.),  a  Scandinavian  chief,  who  about 
the  year  860  established  himself  in  the  city  of 
Novgorod,  summoned  thither  by  the  Slav  inhab- 
itants to  bring  peace  to  a  country  distracted  by 
civil  strife.  A  part  of  the  Varangians,  as  the 
Northmen  were  known  to  the  Slavs,  advanced 
south  and  established  themselves  in  Kiev. 
Rurik  was  succeeded  in  879  by  his  infant  son 
Igor,  but  the  government  was  in  the  hands  of 
his  kinsman  Oleg,  who  extended  the  Varangian 
power  to  the  west  and  south  and  in  882  made 
himself  master  of  Kiev,  leading  thence  a  vic- 
torious expedition  against  Constantinople.  Igor 
(912-945)  made  an  unsuccessful  expedition 
against  the  Byzantines  and  fell  in  battle  against 
one  of  the  rebellious  Russian  tribes,  being  suc- 
ceeded by  his  son  Sviatoslaff  (945-^72).  Dur- 
ing half  of  his  reign  he  remained  under  the 
tutelage  of  his  mother  Olga,  who  about  950 
embraced  the  Christian  faith.  Sviatoslaff  waged 
successful  war  against  the  Bulgarians,  but  met 
with  defeat  at  the  hands  of  the  Byzantines  and 
perished  during  a  revolt  of  the  Petchenegans. 
The  empire  was  divided  among  his  three  sons, 
with  resulting  confusion,  till  unity  was  restored 
■fay  Vladimir  the  Great  or  the  Saint  (980-1015), 
who,  an  ardent  pagan  in  his  early  life,  em- 
Iraced  Christianity  about  988  on  receiving  in 
marriage  Anna,  sister  of  the  Byzantine  em- 
perors, Basil  IL  and  Constantine.  Soon  the 
nation  followed  the  example  of  its  ruler,  who 
was  zealous  in  the  extension  of  the  new  faith, 
Kiev  became  the  seat  of  a  metropolitan,  and 
Russia,  in  adopting  the  Greek  confession, 
definitely  submitted  to  the  influence  of  the 
Byzantine  civilization.  Vladimir  left  a  realm 
extending  from  the  northern  lakes  to  the  Dnie- 
per and  from  the  Vistula  to  the  Volga,  for  his 
eight  sons  to  quarrel  over.  One  of  them,  Svio- 
topolk,  ruled  m  Kiev  till  1019,  but  was  over- 
thrown by  his  brother  Yaroslaff,  whose  power 
after  1034  was  undisputed.  Under  him  the 
process  of  assimilation  between  Varangians  and 
Slavs  attained  fair  completeness  and  we  have 
the  beginning;  of  the  modern  Russian  people. 
Yaroslav  divided  his  dominions  among  his  five 
sons  who  ruled  at  Kiev,  Vladimir,  Smolensk, 
Tchemigov,  and  Peryeslavl,  with  the  ruler  of 
the  first  as  over-lord.  This  arrangement  lasted 
but  a  short  time  and  there  followed  50  years  of 
confusion,  in  the  course  of  which  the  empire  was 
torn  up  into  numerous  principalities  whose  strife 
prepared  the  way  for  a  foreign  conqueror.  Note- 
worthy among  the  grand-princes  of  Kiev  of  this 
period  are  Sviatopolk  (1093-1113),  who  waged 
long  wars  against  the  Polovtses,  and  Vladimir 


Monomachus  (1113-25),  who  did  much  to  im- 
prove  the  condition  of  the  peasantry.  Of  the 
Pussian  principalities  which  arose  about  this 
time  the  most  important  were  Kiev,  which  exer- 
cised an  indefinite  overlordship  over  the  other 
states;  Novgorod,  extending  from  the  southern 
Dvina  and  the  upper  Volga  to  the  White  Sea; 
Polotsk  to  the  southwest  of  Novgorod;  Smo- 
lensk to  the  south  of  Polotsk;  Volhynia  and 
Halicz  in  the  west;  Tchemigov  between  the 
Dnieper  and  the  Oka ;  and  Susdal  on  the  upper 
and  central  Volga.  Oi  these  Novgorod  (q.v.) 
was  the  most  powerful  under  a  government 
which  was  essentially  republican.  It  was  also 
the  richest  of  the  Russian  cities  and  an  influ- 
ential member  of  the  Hanseatic  League.  In 
1222  the  storm  of  Mongol  invasion  broke  upon 
Russia  and  in  the  following  year  the  princes  of 
Kiev,  Halicz,  and  Tchemigov  were  defeated  in 
a  great  battle  on  the  Kalka.  The  full  force  of 
invasion,  however,  did  not  come  till  1237,  when 
Batui-Khan  (q.v.)  with  an  immense  army  en- 
tered Russia,  took  Ryazan,  Vladimir,  and  Mos- 
cow, and  overthrew  the  army  of  the  Prince  of 
Vladimiron  the  river  Siti  in  1238.  By  1240  all 
Russia  with  the  exception  of  Novgorod  had  been 
reduced  and  in  1242  it  was  placed  under  the 
authority  of  the  Golden  Horde  or  Khanate  of 
Kiptchak,  whose  rulers  made  and  immade 
princes  at  their  will,  though  no  attempt  was 
made  to  intervene  in  the  internal  affairs  of  the 
various  principalities.  The  country,  which  had 
suflfered  fearful  devastation  during  the  conquest, 
was  now  ground  down  by  heavy  impositions  of 
tribute,  and  all  attempts  at  throwing  off  the 
foreigrn  yoke  met  with  bloody  retribution.  Nov- 
gorod, the  last  of  the  Russian  principalities  to 
submit,  fell  toward  the  end  of  the  13th  century. 
The  effect  of  the  Mongol  conquest  on  the  state 
of  civilization  in  Russia  was  deplorable  and 
may  be  said  to  have  rendered  that  great  empire 
what  it  still  remains,  the  most  backward  country 
of  Europe,  after  Turkey. 

Kiev  and  Tchemigov  had  been  destroyed 
during  the  wars  of  Batui-Khan  and  the  centre 
of  power  now  shifts  to  the  north  where  Vlad- 
imir for  a  time  was  the  most  important  of  the 
Russian  principalities;  the  most  noted  of  its 
rulers  was  Alexander  Nevski  (1252-63),  who 
won  notable  victories  over  the  Swedes  and  the 
Livonian  Sword  Bearers.  The  succeeding  pe. 
riod  witnessed  Russia's  deepest  degradation 
brought  about  by  internal  strife  among  the 
princes  whose  dissensions  served  only  to  fix  the 
Mongol  yoke  more  firmly  on  the  people.  Vlad- 
imir in  the  course  of  time  yielded  precedence 
to  Tver  and  Moscow,  between  which  a  long  con- 
test ensued  for  supremacy,  ending  in  the  triumph 
of  the  latter,  whose  period  of  ascendency  begins 
with  the  Grand  Prince  Ivan  Kalita  in  1328. 
Ivan  beautified  Moscow,  built  the  Kremlin,  and 
by  winning  the  favor  of  the  Khans  retained  the 
succession  in  his  family.  His  son  Simeon  the 
Proud  (1340-53)  extended  the  power  of  Mos- 
cow, and  Simeon's  grandson  Dmitri  (1362-83) 
thought  himself  strong  enough  to  rise  against 
the  Mongols,  over  whom  he  gained  a  splendid 
victory  on  the  Don  in  1380,  acquiring  thereby 
the  surname  Donskoi.  Moscow,  however,  was 
taken  and  burned  and  Dmitri  was  forced  to 
renew  his  allegiance  to  the  Khan.  His  son 
Vassili    II.    (1389-1425)    raised   the   power  of 
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Moscow  to  a  higher  point  than  ever  and  under 
his  successor  Vassili  III.  (1425-62)  great  in- 
creases in  territory  were  made  by  the  annexation 
of  neighboring  principalities  in  spite  of  long 
years  of  civil  confusion.  The  power  of  Moscow 
was  still  further  increased  by  the  disruption  of 
the  Khanate  of  Kiptchak  into  a  number  of  inde- 
pendent hordes  or  khanates,  among  which  the 
Khanate  of  Kazan  was  brought  under  the  au- 
thority of  Moscow  by  Ivan  III.  the  Great  (1462- 
1505  )f  who  in  1478  reduced  Novgorod  and  in 
1480  helped  to  overthrow  the  Khan  of  the 
Golden  Horde,  whereby  Russia  was  freed  from 
the  Mongol  yoke.  In  1472  Ivan  married  So- 
phia, niece  of  the  last  Byzantine  emperor,  and, 
pretending  to  imperial  honors,  assumed  the  title 
of  Grand-Prince  and  Autocrat  of  Russia.  He 
made  an  attempt  to  introduce  western  civiliza- 
tion into  Russia  but  proved  less  successful  as  a 
reformer  than  as  a  warrior.  At  his  death  he 
left  a  realm  increased  nearly  fourfold  by  con- 
■quest  in  the  east,  the  south,  and  the  west.  His 
son  Vassili  III.  (1505-33)  furthered  the  intro- 
'duction  of  the  European  arts.  He  left  an  infant 
son  Ivan  IV.  (1533-84),  who  grew  up  in  the 
unfavorable  atmosphere  of  a  dissolute  court  and 
assumed  persona!  power  in  1547  at  the  age  of  17, 
first  makmg  use  of  the  title  Czar.  Ivan  over- 
threw the  Khanates  of  Kazan  and  Astrakhan 
and  waged  repeated  wars  with  the  Tartars  of  the 
Crimea,  who  in  1571  raided  and  burned  Moscow 
and  carried  off  an  immense  number  of  prisoners. 
He  attempted  to  gain  an  outlet  for  Russia  on 
the  Baltic  but  failed  against  the  hostility  of 
Sweden  and  Poland.  The  establishment  of  com- 
mercial intercourse  with  England  by  way  of  the 
White  Sea  led  to  the  coming  of  large  numbers 
of  western  artists  and  mechanics  who  were  wel- 
comed by  Ivan.  In  his  reign,  to^  began  the 
conquest  of  Siberia  (q.v.)  by  the  Cossack  Yer- 
mak.  Within  the  realm  Ivan  devoted  himself 
to  crushing  out  the  privileges  of  the  Boyars  or 
nobility  and  to  render  his  will  absolute  in  every 
field.  He  succeeded  in  attaining  his  end  by  acts 
of  the  most  fearful  cruelty  which  earned  for  him 
the  name  of  the  Terrible.  Novgorod,  which  at- 
tempted to  make  common  cause  with  Poland, 
was  stormed  and  subjected  to  massacre  and 
plunder  for  five  weeks,  in  the  course  of  which 
60,000  of  the  inhabitants  are  said  to  have  per- 
ished. Ivan  IV.  was  succeeded  by  the  weak 
Feodor  I.  (1584-^),  who  left  the  affairs  of 
government  to  his  brother-in-law  Boris  Godu- 
noff.  The  latter,  aiming  at  the  throne,  brought 
about  the  death  of  Feodor's  younger  brother 
Dmitri,  and  on  the  death  of  the  Czar  (the  last 
Rurik)  was  elected  to  succeed  him.  His  rule 
(1598-1605)  was  unpopular  and  widespread  dis- 
satisfaction provided  the  opportunity  for  the  ap- 
pearance of  a  number  of  pretenders  claiming 
to  be  the  murdered  Dmitri.  The  first  of  these, 
with  the  aid  of  the  Polish  king,  overthrew 
Boris  in  1604  and  on  the  latter's  death  in  the  fol- 
lowing year,  was  crowned  at  Moscow.  He  was 
dethroned  and  killed  in  the  following  year  and 
Vassili  Shiuski  was  chosen  to  the  throne.  A 
new  pretender  now  appeared,  Vassili  was  forced 
to  abdicate,  a  faction  of  the  Boyars  chose  Ladis- 
las,  crown  prince  of  Poland,  for  their  ruler, 
and  a  Polish  army  took  possession  of  Moscow. 
There  followed  two  years  of  anarchy  till  a  na- 
tional uprising  headed  by  Minin  and  Pozharsky 
drove  the  Poles  from  the  capital  (1612),  where- 


upon Michael  Romanoff,  a  youth  of  17,  was 
chosen  to  the  throne  by  a  representative  assem- 
bly (1613). 

The  new  Czar,  who  during  the  first  part  of 
his  reign  was  under  the  influence  of  his  father, 
the  patriarch  Feodor  Philarete,  devoted  his  en- 
ergies to  restoring  order  to  the  distracted  coun- 
try and  concluded  peace  with  Sweden  and  Po- 
land at  the  cost  of  much  Russian  territory, 
Michael  died  in  1645  and  was  succeeded  by  his 
son  Alexei  Mikhailovitch  (1645-76),  under  whom 
a  popular  revolt  occasioned  by  the  misgovern-, 
ment  of  certain  court  favorites  led  to  a  thorough/ 
reform  of  the  laws  and  the  administration  of, 
justice,  effected  by  the  enactment  of  a  new  code;] 
the  Uloshenie.  In  the  war  between  Sweden  and 
Poland,  which  broke  out  in  1653,  Russia,  as  the 
ally  in  turn  of  either  party,  met  with  final  defeat 
at  the  hands  of  Sweden.  From  Poland,  how- 
ever, it  obtained  by  the  treaty  of  Andrussow  in 
1669,  Little  Russia  east  of  the  Dnieper,  Kiev, 
and  Smolensk.  The  changes  effected  at  this  time 
by  Nekon,  the  patriarch  of  Moscow,  in  the 
dogma  and  ritual  of  the  Church,  though  accepted 
by  the  majority  of  the  nation,  created  the  sect  of 
Old  Believers  or  Raskolniki  (q.v.),  who  carried 
their  hatred  of  innovation  into  the  secular  field 
and  sought  to  combat  the  introduction  of  west- 
em  civilization  into  the  country.  Alexei  was 
succeeded  by  his  eldest  son  Feodor  Alexeievitch 
(1676-82),  who  continued  the  reform  policy  of 
his  father  by  abolishing  the  old  nobility  of  office 
and  creating  a  new  aristocracy  in  its  place.  Upon 
Feodor's  death  without  issue,  his  half-brother 
Peter,  a  child  of  10,  was  chosen  Czar  in  ac- 
cordance with  the  dead  monarch's  will.  Ivan, 
a  full  brother  of  Feodor  and  a  youth  of  16,  was 
passed  over  because  of  his  mental  infirmities.  A 
revolt  in  his  favor,  however,  led  to  the  acknow- 
ledgment of  both  brothers  as  co-rulers  under  the 
regency  of  Ivan's  sister  Sophia,  a  woman  of 
great  ambition  and  power  of  will,  who  entered 
into  an  unsuccessful  war  with  Turkey,  repressed 
a  rising  of  the  Old  Russian  party,  and  the  Ras- 
kolniki and,  when  Peter,  with  advancing  years, 
began  to  assert  his  authority,  plotted  to  bring 
about  his  death  with  the  aid  of  the  Streltsi,  the 
body  of  royal  troops  first  organized  by  Ivan  the 
Terrible.  Peter  escaped  from  the  power  of  the 
Regent  and  in  the  brief  struggle  which  followed, 
Sophia  was  overthrown,  the  Streltsi  were  se- 
verely punished,  and  as  Peter  I.  (1689-1725) 
the  founder  of  Russia's  greatness  as  a  European 
power  began  his  reign.  Ivan  retained  the  title 
of  Czar  till  his  death  but  exerted  no  influence 
in  the  government.  Given  in  detail  under  his 
own  name,  Peter's  services  to  his  nation  may 
here  be  closely  summarized.  Externally  he  made 
it  his  life's  task  to  gain  for  Russia  an  outlet 
on  the  western  and  southern  seas,  the  only  sea- 
port in  the  empire  at  that  time  being  Archangel 
on  the  ice-covered  White  Sea  in  the  north.  The 
conquest  of  the  Black  Sea  coast  land  began 
with  the  capture  of  Azov  in  i6g6.  A  short  pe- 
riod of  peace  during  which  the  young  Czar 
repressed  a  formidable  uprising  of  the  Streltsi, 
destroyed  that  famous  corps  and  organized  an 
army  on  the  western  model,  was  followed  by 
Russia's  entrance  into  the  northern  war  as  the 
ally  of  Poland  against  Sweden.  Peter's  army 
was  badly  beaten  by  (Tharles  XII.  at  Narva,  in 
1700,  but  the  Czar  profited  by  ill-success,  reor- 
ganized his  forces,  and  at  Pultova  in  1700  over- 
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threw  Giarles,  who  was  forced  to  seek  refuge 
with  the  Sultan.  The  latter  was  incited  to  war 
against  Russia,  and  in  1 71 1  Peter,  caught  with 
his  army  in  a  trap  on  the  Pruth  River,  was 
forced  to  purchase  peace  by  the  surrender  of 
Azov.  In  the  north,  however,  the  Russian  for- 
tunes had  prospered.  Shortly  after  Narva  Peter 
had  made  himself  master  of  parts  of  Esthonia, 
Livonia,  and  Ing^'ia,  and  in  1703  had  laid  the 
foundation  of  his  new  capital,  Saint  Petersburg, 
on  the  banks  of  the  Neva,  in  territory  conquered 
from  the  Swedes.  By  the  treaty  of  Nystadt,  in 
1721,  Russia  was  confirmed  in  possession  of 
these  Baltic  lands,  and  secured  in  addition  parts 
of  Carelia  and  Finland,  succeeding  thus  to  Swe- 
den as  the  leading  power  in  the  north  of  Europe. 
A  three  years'  war  with  Persia  during  the  last 
part  of  Peter's  reign  resulted  in  the  conquest  of 
a  portion  of  the  southern  coastland  of  the 
Caspian  Sea.  Internally  Peter's  efforts  were 
directed  to  the  introduction  of  western  civiliza- 
tion into  his  dominions  and  to  a  very  great  de- 
gree he  was  successful.  The  industries,  schools, 
and  arts  of  western  Europe  were  brought  in  and 
forced  by  the  Czar  upon  an  unwilling  people 
for  their  good.  Far  less  successful  was  his  at- 
tempt to  engraft  western  refinement  and  habits 
of  thought  on  a  nation  whose  ideals  were  half 
patriarchal  and  half  Oriental.  The  anomalies  of 
the  Russian  character,  which  at  the  present  day 
present  so  much  that  is  puzzling  to  the  western 
mind,  may  be  traced  to  this  artificial  amalgama- 
tion process  pursued  by  Peter  the  Great.  To 
enforce  his  will,  the  Czar  must  of  needs  be  ab- 
solute within  his  dominions  and  Peter  carried 
the  centralization  of  power  to  the  extent  of 
abolishing  the  patriarchate  and  vesting  the  ulti- 
mate control  of  the  Church  in  his  own  person. 
Peter's  only  son-  Alexei  had  died  during  his 
father's  lifetime,  apd  the  crown  passed  to  the 
wife  of  the  dead  monarch,  Catharine  I.,  who  was 
succeeded  in  1727  by  Peter  II.,  a  son  of  Alexei. 
On  Peter's  death  in  1730,  the  Privy  Council,  in 
which  the  influence  of  the  families  of  Galizyn 
and  Dolgorouki  was  predominant,  called  to  the 
throne  Anna  Ivanovna  (1730-40),  Duchess  of 
Courland  and  a  daughter  of  Peter  the  Great's 
half-witted  brother  Ivan.  Defeating  an  attempt 
of  the  aristocracy  to  limit  her  powers,  she  left 
the  affairs  of  government  to  her  favorite  Biron, 
a  native  of  Courland,  who  soon  aroused  the 
hatred  of  the  Russian  party.  A  war  with  Tur- 
key in  1735-9  resulted  in  the  permanent  acquisi- 
tion of  Azov,  but  at  the  same  time  Peter's  con- 
quests in  Persia  were  abandoned.  Anna 
Ivanovna  died  in  1740,  leaving  the  throne  to  her 
infant  grand-nephew  Ivan  (1740-1)  under  the 
regency  of  Biron.  The  latter,  however,  was 
speedily  overthrown  and  Anna  Leopoldovna, 
mother  of  the  young  Czar,  became  Regent  with 
Marshal  Miinnich  (q.v.)  as  her  chief  adviser. 
A  conspiracy  headed  by  the  French  ambassador 
at  Saint  Petersburg  brought  about,  in  the  same 
year,  the  fall  of  Anna  Leopoldovna  and  the  en- 
tire German  faction,  and  the  elevation  to  the 
throne  of  Elizabeth  (1741-62),  the  daughter  of 
Peter  the  Great.  Under  the  influence  of  Eng- 
land, Russia  entered  the  war  of  the  Austrian 
Succession  as  an  ally  of  Austria  and  in  the 
Seven  Years'  war,  Elizabeth's  hatred  for  Fred- 
erick the  Great  made  her  a  bitter  opponent  of 
Prussia.  The  Russian  armies  gained  victories 
over  Frederick's  generals  at  Gross  jagersdorf 


(1758),  and  Kunersdorf  (1759),  raided  Berli* 
in  the  following  year,  and  overran  East  Prussia. 
This  reign  is  noted  for  the  progress  made  in  the 
spread  of  education  and  general  culture.  The 
University  of  Moscow,  the  first  in  Russia,  was 
founded  in  1755.  Elizabeth  was  succeeded  by 
Duke  Peter  of  Holstein-Gottorp,  a  son  of  Peter 
the  Great's  second  daughter  Anna,  who  in  less 
than  a  year  fell  a  victim  to  a  conspiracy  of  whkh 
his  wife,  Catharine,  was  the  leading  spirit 
After  Peter's  death  by  violence,  Catharine,  the 
second  of  that  name,  ascended  the  throne,  one 
of  the  most  dissolute  women  of  her  time  and 
one  of  the  greatest  rulers  of  all  times.  During 
her  long  reign  (1761-96)  Catharine  II.  labored 
incessantly  for  the  internal  development  of  the 
empire.  Commerce  and  industry  were  encour- 
aged, education  was  furthered,  the  laws  and  the 
systems  of  administration  were  reformed. 
Abroad  the  power  of  Russia  was  tremendously 
enhanced  at  the  expense  of  Poland  and  Turkey. 
In  the  dismemberment  of  the  former  (see  Po- 
land) Catharine  was  the  leading  spirit  and  by 
the  threefold  partition  of  that  country,  enormous 
territorial  gains  were  made.  In  the  first  war 
with  Turkey  (1768-74)  Russia  acquired  the  land 
between  the  Dnieper  and  the  Bug  and  the  right 
of  free  navigation  on  the  Black  Sea.  The  Sul- 
tan renounced  his  overlordship  over  the  Crimea, 
which  soon  after  fell  to  Russia.  In  a  second 
war  (1787-92)  Russia  acquired  the  land  between 
the  Bup:  and  the  Dniester.  Courland  was  an- 
nexed in  1795  on  the  death  of  its  last  duke. 
Catharine  II.  was  succeeded  by  her  son  Paul  L 
(1796-1801),  whose  tyrannous  acts,  proceeding 
rather  from  a  gloomy  suspiciousness  of  charac- 
ter than  innate  cruelty,  aroused  general  dissat- 
isfaction. He  was  assassinated  by  a  number  of 
the  highest  dignitaries  of  the  court  and  the 
crown  passed  to  his  son  Alexander,  who  had 
been  a  party  to  the  projected  dethronement  of 
his  father,  though  possibly  not  to  his  murder. 

Alexander  I.  (1801-25)  devoted  the  first  year 
of  his  reign  to  carrying  into  effect  the  lofty 
ideals  of  government  implanted  in  him  by  his 
tutor  La  Harpe  (q.v.).  Reforms  in  administra- 
tion and  the  laws  were  enacted,  the  finances 
were  partially  reorganized,  education  was  en- 
couraged, and  the  condition  oi'  the  serfs  amel- 
iorated in  part.  In  the  Baltic  provinces  villein- 
age was  abolished.  Soon,  however,  the  Czar 
found  himself  drawn  into  the  vortex  of  the  Na- 
poleonic wars.  Paul  I.  had  entered  the  struggle 
against  the  French  Republic  and  the  victories  of 
the  Russians  under  Suvaroff  in  northern  Italy 
(1799)  had  driven  the  French  from  that  region. 
Later  Paul  had  withdrawn  from  the  coalition 
and  with  Sweden,  Prussia,  and  Denmark  had 
formed  the  armed  neutrality  of  the  North 
aimed  against  the  pretensions  of  Great  Britain. 
Alexander  I.,  on  his  accession,  had  made  peace 
with  England  and  now,  in  1805,  he  joined  the 
third  coalition  against  France.  The  Russians 
shared  in  the  disastrous  defeat  at  Austerlitz,  and 
in  1807,  as  an  ally  of  Prussia,  suffered  a  crush- 
ing defeat  at  Friedland  (q.v.).  In  the  peace  of 
Tilsit  Alexander  I.  and  Napoleon  came  to  terms 
whereby  the  former,  in  return  for  abstaining 
from  intervention  in  the  affairs  of  western  Eu- 
rope, was  permitted  to  work  his  will  on  Sweden 
and  Turkey.  Finland  was  wrested  from  Swe- 
den. Turkey  after  a  six-years'  war  (1806-12) 
was  forced  to  cede  the  lands  east  of  the  Pruth, 


Digitized  by 


Google 


NICHOLAS  II,  CZAR  OF  RUSSIA. 


Digitized  by 


Google 


Digitized  by  LjOOQ  IC 


f  rutl 
holas 
lose  ii 
\broa( 
ntil  th 
iia  (i 
Arme 
about 
tenia, 

and  t 
;.  Th 
the  re 
t  ener 
ressed 
rporal 
Nicho 
ist  M 
es  aid 
rlunga 

the  r 
5  in  1 


0  was 
at  the 
larch. 

1  dest 
Int< 

)ressic 

tern  u 

dowr 

refor 

sarly  : 

who 

Criw 

h  a  re 

iding  ; 

,  the 

press 

lucati< 

cipati< 

irs  of 

000     ! 

ith  the 


Digitized  by 


Google 


RUSSIA 


ment  loans  were  set  on  the  way  toward  ac(^uiring 
ultimate  possession  of  the  lands  they  cultivated. 
Naturally  the  act  of  emancipation  was  not  un- 
accompanied by  disorder  and  dissatisfaction  con- 
sequent on  the  sudden  change  from  servitude  to 
the  responsibilities  of  freedom  on  the  part  of 
the  peasants  and  in  a  number  of  ways  the  re- 
sults were  not  so  beneficent  as  had  been  ex- 
pected; yet  the  liberation  of  the  serfs  was  a 
great  step  forward  in  the  development  of  the 
Russian  people.  It  was  followed  by  judicial 
reforms  comprising  the  establishment  of  jury 
courts  and  by  the  institution  of  district  and 
provincial  assemblies  which  were  intended  to 
prepare  the  way  for  a  national  parliament  on 
which  all  hopes  of  a  thorough  reform  in  the 
state  were  based.  In  1863  the  Poles  rose  in 
insurrection  and  though  the  uprising  assumed 
no  very  formidable  proportions,  the  strength  of 
Russia  was  tried  in  its  suppression.  Like  the 
uprising  of  1831  the  Polish  insurrection  of  1863 
was  followed  by  a  great  awakening  of  the  Rus- 
sian national  consciousness,  which  took  the  form 
of  a  demand  for  the  development  of  Russia  not 
on  western  lines  but  in  accordance  with  its  own 
ethnic  genius.  This  outburst  of  patriotism 
threw  the  reform  movement  in  the  background 
and  the  problems  of  emancipation  failed  to  re- 
ceive sufficient  attention  from  the  bureaucracy 
with  consequent  dissatisfaction  among  consid- 
erable classes  of  the  population.  The  Nihilists 
(q.v.)  began  to  agitate  ideals  of  radical  indi- 
vidualism and  the  reorganization  of  the  state, 
and  when  the  government  sought  to  repress  their 
activity  a  faction  among  them  resorted  to  ter- 
rorism to  bring  about  constitutional  reforms.  In 
1878  began  a  series  of  personal  assaults  on  high 
officials  of  state  which  led  to  correspondingly 
severe  measures  on  the  part  of  the  government. 
Military  rule  became  general  in  the  empire  and 
the  secret  police  hunted  down  the  leaders  of 
the  Nihilists  who  were  punished  with  death  or 
exile.  Yet  Alexander  II.,  under  the  guidance 
of  Loris-Melekoff  (q.v.),  was  planning  to  meet 
the  demands  of  the  Liberals  by  summoning  a 
national  assembly,  when  he  fell  a  victim  to  the 
anger  of  the  Nihilists,  13  March  1881.  The 
progress  of  the  Russian  arms  during  the  reign 
of  Alexander  II.  was  of  the  utmost  importance. 
The  conquest  of  the  Caucasus  was  completed  in 
1864,  and  central  Asia  came  under  the  Russian 
authority  (Tashkent,  1867;  Samarkand,  1868; 
Khiva,  1873:  Khokand,  1876).  By  the  treaty 
of  Aigun  (1858)  China  ceded  to  Russia  the  ter- 
ritory of  the  Amur.  In  Europe  the  Czar,  for 
services  rendered  Germany  in  1870-1,  succeeded 
in  obtaining  in  return,  the  abolition  of  those  pro- 
visions of  the  treaty  of  Paris  (1856)  which 
restricted  the  Russian  power  in  the  Black  Sea. 
Revolts  in  Herzegovina  and  Bulgaria  in  1875-6 
led  the  Panslavists  in  Russia  to  demand  inter- 
vention in  behalf  of  the  Christian  population  of 
the  Balkans  oppressed  by  the  Turkish  power. 
In  1877  Russia  declared  war  against  Turkey  and 
a  simultaneous  attack  was  begun  on  the  Turkish 
power  in  Europe  and  the  Caucasus.  On  27  June 
the  Russians  crossed  the  Danube  and  on  13  July 
Gen.  Gurko  crossed  the  Balkans  and  advanced 
to  within  two  days'  march  of  Adrianople.  The 
Russian  fortunes  then  suflFered  a  reverse.  Osman 
Pasha  (q.v.)  held  out  in  Plevna  for  20  weeks 
against  repeated  assaults  until  all  hopes  of  suc- 
cessful resistance  were  gone    (10  Dec.   1877). 


Gurko.  too,  had  been  driven  back,  but  in  Ae 
end  of  December  he  recrossed  the  Balkans,  and 
being  joined  by  a  second  army  which  on  9  Jan. 
1878  captured  the  Turkish  forces  at  Shipka  Pass, 
made  an  end  of  Turkish  resistance  at  Philippo- 
polis,  17  January,  occupied  Adrianople,  and  ad- 
vanced on  Constantinople.  On  3  March  Turkey- 
concluded  the  Peace  of  San  Stefano,  by  which 
Russia  acquired  a  part  of  Armenia  with  Arda- 
han,  Batum,  and  Kars.  The  independence  of 
Rumania,  Servia,  and  Montenegro  was  recog- 
nized by  the  Porte,  and  an  autonomous  Bulga- 
rian state,  extending  to  the  Mgean  Sea,  erected. 
The  terms  of  the  treaty  of  San  Stefano  were 
radically  modified,  however,  at  the  Congress  of 
Berlin  (q.v.)  in  the  same  year. 

Alexander  II.  was  succeeded  by  his  son  Alex- 
ander III.  (1881-94),  whose  reign  marked  a. 
sharp  reaction  from  the  liberal  ideals  of  his 
father.  The  Czar  was  under  the  influence  of  the 
reactionaries  IgnatiefF,  Pobiedonostseff,  and  Kat- 
koff,  the  leader  of  the  Old  Russian  party.  The 
Nihilists  were  persecuted  relentlessly  and  their 
repeated  attempts  on  the  life  of  the  Czar  only 
confirmed  the  monarch  in  his  repressive  course. 
The  universities  were  placed  under  strict  super- 
vision and  the  policy  of  crushing  out  all  na- 
tionalities within  the  empire  but  the.  Russian 
and  all  religions  but  the  Orthodox  was  ruth- 
lessly carried  out  The  censorship  was  re-estab- 
lished in  all  its  severity.  Within  two  or  three 
years  after  the  accession  of  Alexander  III.  ter- 
rorism had  been  well  suppressed,  but  the  sub- 
sequent development  of  a_  revolutionary  labor 
movement  took  place  in  spite  of  the  activity  of 
the  police.  Under  Nicholas  II.  (1894—)  the 
policy  of  reaction  was  continued  though  in  a 
somewhat  modified  form.  The  new  ruler  wa» 
still  under  the  influence  of  Pobiedonostseff,  head 
of  the  Holy_  Synod,  and  other  advocates  of  re- 
pression against  whose  ascendency  his  naturally- 
enlightened  impulses  could  but  rarely  assert 
themselves.  We  may  find  the  Czar's  initiative 
in  the  rescript  of  1898  issued  to  the  nations  of 
the  world  and  calling  on  them  to  take  steps 
leading  toward  disarmament  and  the  establish- 
ment of  permanent  international  peace.  This 
was  followed  by  The  Hague  Peace  Conference 
and  the  erection  of  an  international  court  of 
arbitration  at  the  Dutch  capital.  The  policy  of 
Russification  begun  under  Alexander  III.  was 
steadfastly  pursued  under  his  successor,  th«. 
chief  field  of  activity  being  the  Baltic  province, 
Poland,  and  more  prominently  Finland  (q.v.) 
In  close  connection  with  this  policy  stand  the 
laws  of  exception  against  the  Jews  who,  begin- 
ning with  1881,  have  been  subjected  to  almost 
unremitting  persecution.  When  Finland  passed 
to  Russia  in  1809  Alexander  I.  had  guaranteed 
the  preservation  of  its  autonomy  and  its  lan- 
guage and  religion.  But,  though  this  guarantee 
has  been  renewed  from  time  to  time,  it  did  not 
prevent  the  Russian  government  from  beginning 
a  determined  attack  on  the  liberties  of  the  coun- 
try. The  process  reached  its  height  in  1902 
when  the  authority  of  the  Finnish  Senate  was 
rendered  subordinate  to  the  governor  of  the 
duchy  appointed  by  the  Czar,  who  at  the  same 
time  was  given  control  over  the  entire  adminis- 
tration. Russian  was  made  the  official  language 
and  the  destruction  of  the  Finnish  tongue  was 
sought  by  the  suppression  of  newspapers  and 
periodicals  on  supposedly  political  grounds.    Alt 
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attempts  at  resistance  on  the  part  of  the  Finns 
have  been  sternly  repressed  by  Governor  Bob- 
rikov,  and  it  is  only  a  question  of  time  when 
Finland  shall  have  lost  her  liberties  as  Poland 
has  lost  hers.  Milder  methods  of  a  similar 
nature  have  been  pursued  in  the  Baltic  provinces 
where  Russian  has  been  made  the  language  of 
the  courts,  the  schools,  and  the  universities,  and 
even  the  ancient  names  of  well  known  cities 
have  been  changed  from  German  into  Russian. 
In  1882  came  the  May  laws,  brought  forward 
by  Ignatieff,  imposing  numerous  restrictions  on 
the  Jews  in  respect  to  rights  of  residence  and 
occupation,  admission  to  educational  institutions, 
and  eligibility  to  public  office.  Most  oppressive 
of  these  provisions  is  the  one  forbidding  them 
residence  in  the  greater  part  of  the  empire  and 
concentrating  them  within  the  Pale  of  Settlement 
(15  provinces)  in  the  western  provinces,  where, 
crowded  together  in  the  towns,  the  great  mass 
of  them  has  sunk  to  an  abject  economic  con- 
dition. The  spirit  of  anti-Semitism  has  grown 
among  the  Russian  population  owing  to  con- 
ceived objectionable  traits  of  Russian  Hebrews, 
but  it  must  be  admitted  that  to  the 
agitation  of  anti-Semitic  journalists  and  the 
deliberate  policy  of  the  government  must  be 
ascribed  such  popular  anti-Jewish  outbreaks  as 
occurred  in  May  1903  at  Kisheneff,  when  more 
than  50  Jews  and  a  number  of  Christians  lost 
their  lives. 

The  appointment  of  men  like  Bobrikov  as 
governor  of  Finland  and  Sipiagin  as  minister 
of  Uie  interior  had  shown  clearly  that  the  gov- 
ernment intended  to  pursue  the  old  policy  of 
repression  of  liberal  movement,  and  the  revolu- 
tionary party  again   resorted  to  their  former 
and  favored  means  of  retaliating  the  despotic 
measures  of  the  government    Within  the  short 
space  of  two  years  quite  a  number  of  political 
murders    have   been    perpetrated.    Minister    of 
Public  Instruction  Bogolepoff  was  killed  by  a 
student    Karpovitch,    soon    after    Minister    of 
the  Interior  Sipiagin  was  killed  also  by  a  student, 
Stepan    Balmashev.    The   revolutionary   propa- 
ganda spread  like  fire  throughout  Russia  and 
resulted  in  continuous  strikes,  riots  and  upris- 
ings of  peasants.    In  the  provinces  of  Poltava, 
Kieff  and  Charkov  peasants  rose  up  against  the 
landed    proprietors,    burned   their   estates    and 
accompanied   these   acts  by   robbery   and    vio- 
lence.   Troops  were  sent  against  them  and  these 
insurrections  were  suppressed  with  ruthlessness 
and  cruelty,  reminding  of  the  Dragonades  under 
Louis  XIV.,  whole  villages  having  been  given 
to  the  rapacity  of  soldiers.    Finally  the  peasants 
were  flogged  into  submission.    In  Zlatoust,  Ufa 
province,  on  the  Ural   Mountains,  the   strikes 
assumed  such  proportions  that  the  troops  sent 
there  had  to  kill  and  wound  about  500  workmen. 
The  cruelty  in  suppressing  the  strike  cost  the 
governor  of  the   Ufa   province,   Bogdanovitch, 
his  life,  he  having  been  murdered  by  the  revo- 
lutionists in  the  public  square  of  Ufa.    In  the 
beginning   of    1904   the    oppressive    policy    of 
General  Bobrikov  in  Finland  reached  the  point 
when  patience  ceased  to  be  a  virtue  and  he  was 
shot    dead    within    the    walls    of   the    Finnish 
Senate  by  the  son  of  a  general  in  the  Russian 
army  and  a  Finnish  Senator,  Schaumann,  who, 
immediately  after  the  deed,  committed  suicide. 
Only  two  months  passed  after  the  assassination 
of  Bobrikov,  when  Minister  of  the  Interior  von 


Plehve,  who  succeeded  Sipiagin,  was  blown  ufi 
by  a  dynamite  bomb  in  the  streets  of  Saint 
Petersburg.  Numerous  other  attempts  on  the 
lives  of  the  government  officials  took  place 
within  the  last  twelve  months.  Disturbances 
en  masse  occur  every  day  and  to  this  are  now 
being  added  the  riots  of  the  reservists  who  are 
called  to  the  army  and  who  do  not  relish  the 
prospect  of  being  made  food  for  powder.  The 
tremendous  expenditure  of  money  necessitated 
by  the  war  compels  the  government  to  resort 
to  measures  for  increasing  the  revenue,  which 
are  not  only  burdensome  upon  the  impoverished 
and  almost  starved  population,  but  are  enforced 
in  the  way  which  is  repulsive,  even  to  the 
materially  better  classes.  The  commercial  de- 
pression, the  unrest  of  the  population,  evident 
unpopularity  of  the  war  with  Japan  —  no  doubt 
had  much  to  do  with  the  selection  from  a  dif- 
ferent class  of  a  successor  to  von  Plehve. 

The   new   minister   of  the   interior.   Prince 
Sviatopolk   Mirski,  is  a  man  of  liberal  mind, 
kind  hearted,  of  the  highest  honor  and  a  scholar.. 
After   his   appointment,   all   of  a   sudden,   the 
press  obtained  fairer  treatment,  political  exiles 
have  been  returned,  and  the  arbitrary  dealing 
with  political  suspects  discontinued.    The  arti- 
cles on  the  burning  questions  of  the  day,  which 
now   appear   even   in   semi-official   papers   like 
<Novoe  Vremia,'   are  of  such  character  that, 
under  the   regime  of  von    Plehve,   the  writer 
would  have  been  furnished  with  a  free  ticket 
to  the  remotest  and  most  desolate  part  of  Siberia 
and    the    paper    suppressed.    More    than    this, 
Prince  Sviatopolk  Mirski  has  arranged  a  meet- 
ing at   Saint   Petersburg^  of  the  presidents  of 
the  Zemstvos  of  all  provinces  for  the  discussion 
of  different  subjects  with  the  ultimate  purpose 
in  view  of  putting  an  end  to  the  present  awful 
state  of  things  in  Russia.    All  the  presidents 
presented  their  views  in  a  memorial  which  is 
submitted  to  the  Czar.    The  main  demands  of 
the  Zemstvos  are:  freedom  of  the  press,  speech 
and  conscience;  equality  of  every  subject  before 
the   law   and    discontinuance   of   the   arbitrary 
actions  of  the  officials  by  making  them  respon- 
sible for  their  actions  before  the  people.    This 
meeting  of  the  representatives  is  a  thing  un- 
precedented in  the  annals  of  the  Russian  his- 
tory.   It   reminds  somewhat  of  the  calling  of 
the  notables  in  France  in  the  reign  of  Louis 
XVI.    Should   the   Czar   refuse   to    grant   the 
reforms   asked   by  the   Zemstvos  —  the  course 
adopted   by   Louis    XVI. —  something   startling 
will  take  place  in  Russia.    It  is  rumored  that 
Sviatopolk    Mirski    declared    he   would    resigtn 
should  the  request  of  the  Zemstvos  be  ignored. 
The  foreign  policy  of  Russia  since  ifei  has 
been  of  prime  importance  in  the  field  of  Euro- 
pean and  Asiatic  politics.    Alexander  III.  was 
a  lover  of  peace  and  during  his  lifetime  he  re- 
mained a  power  for  peace  on  the  continent.    Af- 
fairs in   Bulgaria  where  the   Russian  schemes 
were  frustrated  by  the  influence  of  Austria  and 
Germany,  threatened  war  for  some  time  after 
1885,  but  led  to  no  hostilities.    The  formation  of 
the  Triple  Alliance  was  followed  by  a  rapproche- 
ment between  Russia  and  France  which  began 
to  take  on  a  more  formal  aspect  after  1891  and 
resulted  in  the  conclusion  of  a  defensive  alli- 
ance.   In   Asia,   however,   Russia's   policy   has 
been  one  of  constant  aggression.    Its  hold  on 
Turkestan  had  been  firmly  fixed  by  1881  and 
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this  was  followed  by  the  acquisition  in  1884  ot 
Merv,   which   brought   thfe    Russian    power    in 
close  touch  with  the  sphere  of  English  influence 
in  Afghanistan.    In  Persia,  too,  the  Russian  in- 
fluence has  been  exerted  toward  gaining  an  out- 
let on  the  Asiatic  waters.    Conquest  was  con- 
solidated by  the  building  of  railways  of  which 
the  greatest  is  the  Siberian  railway  planned  to 
connect  Saint  Petersburg  with  the  Pacific.   The 
appearance  of  Japan  as  a  factor  in  Asiatic  af- 
fairs after  her  victory   over   China   in   1894-5 
aroused  Russia  to  renewed  efforts  in  the  Far 
East    Through  the  intervention  of  Russia  and 
Germany,  Japan  was  deprived  of  its  conquests 
in  Manchuria,  and  in  1898  Russia  by  a  lease 
from  China  secured  possession  for  26  years  of 
the  harbors  of   Port  Arthur  and  Ta-lien-wan 
in  the  Liao-Tung  peninsula,  the  very  territory 
of  which  Japan  had  been  forced  to  surrender 
possession.    Port    Arthur    was    very    strongly 
fortified  and  the  new  port  of  Dalny  built  to 
take  the  place  of  Vladivostok  as  Russia's  great 
ports  on  the  Eastern  seas,  the  last  being  ice 
bound  during  a  considerable  part  of  the  year. 
The   construction  of   the   Manchurian   railway 
connecting  the  newly  acquired  possessions  with 
the  main  line  of  the  Siberian  railway  was  begun. 
During  the  Boxer  uprising  of  1900  the  Chinese 
attacked  the  Russian  town  of  Blagovyeschensk 
on  the  Amur  River,  in  retaliation  for  which  a 
Russian  force  invaded  Manchuria,  which,  after 
sharp  fighting,  was  overrun  and  occupied.    By  a 
convention  between  Russia  and  China,  signed 
in  April  1902,  the  former  agreed  to  retire  from 
Manchuria  within  18  months.    The  sincerity  of 
the  Russian  intentions,  however,  was  open  to 
doubt;  the  time  was  employed  by  them  in  in- 
creasing   their    forces     in    the    country    and 
strengthening  the  fortifications  at  Port  Arthur 
and  Dalny,  and  when  the  time  for  the  evacua- 
tion of  the  country  had  arrived  plausible  reasons 
were  brought  forward  for  a  continued  occupa- 
tion.   At  the  same  time  Russia  evinced  a  dis- 
position to   restrict   the  commercial    rights   of 
foreign   nations   in   Manchuria.     This   aroused 
the  jealousy  of  Japan,  which  deemed  its  para- 
mount interests  in  Korea  threatened  by  Rus- 
sia's aggressive  action.     Negotiations  between 
the  two  countries,  relative  to  the  situation  in 
Korea  and  Manchuria,  were  begun  in  the  fall  of 
1903   and   were  prolonged  by   repeated   delays 
on  the  part  of  Russia,  till  the  beginning  of  Feb- 
ruary 1904,  when  it  became  apparent  that  war 
was  inevitable  and  that  the  purpose  of  Russia 
was  probably  to  gain  time  for  strengthening  its 
position   in   Manchuria.     In   the   first  days  of 
February    Japan    severed    diplomatic    relations 
with  Russia  and  hostilities  were  beg^un  on  the 
night  of  7-8  February.    During  the  18  months 
of  war  with  Russia,  the  Japanese  showed  them- 
selves to  be  the  superior  of  the  two,  both  on 
land  and  sea — on  land  defeating  the  Russians 
and  compelling  them  to  retreat  as  far  northas 
Tie-Ling,  and  on  .sea  by  practically  destroying 
the  whole  of  ihe  Russian  fleet  in  the  Eastern 
waters.    The  only  resistance  on  the  part  of  the 
Russian  forces  worth  mentioning  was  the  de- 
fense of  Port  Arthur,  where  the  gallant  General 
Stoessel  (q.v.)  won  undying  fame.    The  losses 
in  men  during  these  18  months  on  both  sides 
were  enormous,  in  the  battle  of  Liaoung  alone 
where  the  number  of  combatants  reached  the 


enormous  figure  of  half  a  million,  the  losses  in 
killed  and  wounded  were  counted  to  be  over 
100,000  men.  The  Russian  government  did  not 
admit  any  other  end  of  this  war  except  com- 
plete victory  for  Russia,  but  the  Japanese 
proved  themselves  superior  to  the  Russians  in 
every  respect  and,  after  decisively  winning  every 
important  battle,  concluded  peace  5  Sept.  1905. 
See  Manchuria;    Portsmouth,  Treaty  or. 

Meanwhile,  the  whole  country  was  in  a  state 
of  political  ferment  and  almost  anarchic  dis- 
turbance. _  Strikes,  mutinies,  assassinations, 
mass  meetings,  demonstrations,  and  petitions 
asking  for  representative  government,  ;iben> 
of  assembly,  speech,  and  person,  caused  cease- 
less agitation  throughout  the  empire.  The  bu- 
reaucracy continued  its  policy  of  ruthless  repres- 
sion, imprisonment  and  exile,  and  man-  peace- 
able demonstrations  were  turned  into  scenes  oJ 
massacre,  notably  that  in  -Saint  Petersburg  ol 
18  Jan.  1905,  headed  by  Father  Gapon  (later, 
privately  hanged  for  treacherj',  by  his  own 
party).  In  the  provinces,  at  Moscow,  Warsaw, 
Riga,  Odessa,  Reval,  Lodz,  Radom,  and  Kovno^ 
c.sturbances  broke  out,  the  educated  and  pro- 
fessional classes  joining  with  the  industrial  and 
agricultural  masses  in  the  demand  for  represen- 
tative government.  In  the  Caucasus  a  state  of 
civil  war  existed  between  Armenians  and  Tar- 
tars. In  Finland  the  diet  refused  to  recognize 
the  imperial  decrees  and  the  governor-general 
Bobrikoff  and  the  procurator-general  Johnsson, 
were  assassinated.  On  17  Feb.  1905.  at  Mos- 
cow, the  governor-general.  Grand  Duke  Serge, 
uncle  of  the  Czar,  was  killed  by  an  anarchist's 
bomb.  A  manifesto  issued  by  the  Czar  on  t 
March  again  ignored  the  popular  demand  for  a 
National  Assembly,  and  a  general  strike  of 
workmen  was  ordered  throughout  the  country, 
whereupon  a  rescript  promising  a  Legislative 
Assembly  was  published  the  same  day.  At 
Easter  the  Czar  conferred  religious  freedom  on 
over  52,000,000  subjects  of  many  faiths,  giving 
equal  rights  with  the  orthodox,  to  Old  Believ- 
ers, Jews,  Catholics,  Protestants,  Buddhists,  and 
Mohammedans.  In  May  and  July,  congresses 
representing  the  zemstvos  or  elective  provincial 
assemblies,  and  the  municipalities,  had  assem- 
bled at  Moscow,  and  prepared  a  draft  constitu- 
tion for  presentation  to  the  Czar,  urging  upon 
him  the  imminence  of  a  revolution  and  the  de- 
sirability that  the  promise  of  a  constitution 
should  be  at  once  fulfilled.  On  19  Aug.  the 
Czar  issued  a  manifesto  creating  an  elective 
state  council  (Gosoudarstvennaya  Duma),  and 
regulations  for  elections  to  the  Duma  were  sub- 
mitted. On  25  Sept.  a  Zemstvo  Congress  was 
again  held  at  Moscow,  which  criticized  the 
National  Duma  to  be  convoked  according  to  the 
law  of  19  Aug.  as  not  national  representation 
in  the  correct  sense  of  the  word,  and  declared 
that  representation  should  be  on  a  national  and 
not  a  class  basis,  the  election  of  the  representa- 
tives 'ueing  by  universal  and  direct  suffrage.  In 
October,  the  whole  country  was  in  a  state  of 
passive  revolt;  an  organized  strike  on  railways, 
gas  and  electric  lighting  plants,  and  other  large 
i.'  lustries,  to  enforce  purely  political  demands, 
compelled  the  government  to  accede  to  the  de- 
sired reforms.  On  y>  Oct.  the  Czar  signed  a 
constitution  and  appointed  Count  Witte  a« 
Prime  Minister  of  a  responsible  ministry. 

The  law  as  promulgated  grants  the  popula- 
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tion  the  finn  foundations  of  civic  liberty,  based 
on  the  principles  of  inviolability  of  the  person, 
and  of  freedom  of  conscience,  speech,  assembly 
and  association,  and  established  as  an  immutable 
rule,  that  no  law  shall  come  into  effect  without 
the  approval  of  the  Duma,  and  that  to  the 
elected  of  the  people  shall  be  guaranteed  the 
possibility  of  a  real  participation  in  the  control 
of  the  legality  of  the  acts  of  such  authorities  as 
are  appointed  by  the  Czar.  Provision  is  also 
made  that  the  members  of  the  Duma  represent- 
ing the  governments  or  provinces  and  the  great- 
est cities  (Saint  Petersburg,  Moscow,  and  26 
others),  shall  hold  office  for  five  years,  unless 
the  Duma  is  dissolved  by  the  Czar.  The  Duma 
may  elect  a  President  and  Vice-President  annu- 
ally, and  conduct  its  proceedings  in  general  ses- 
sion and  in  sections.  Ministers  and  chiefs  of 
Departments  cannot  become  members,  but  may 
attend  the  sessions.  Members  receive  10  rou- 
bles per  day  and  traveling  expenses.  The  elec- 
tion of  deputies  was  indirect,  and  made  by 
electoral  bodies  of  the  chief  towns  of  govern- 
ments or  provinces  and  of  the  greatest  cities, 
composed  of  delegates  chosen  by  the  district  or 
town  elective  assemblies. 

The  Council  of  the  Empire  was  reorganized 
and  changes  made  in  the  constitution  of  the 
Duma  under  a  manifesto  and  ukases  published 
6  March  1906.  The  Council  of  the  Empire  as 
now  established,  consists  of  an  equal  number  of 
elected  members  and  members  nominated  by 
the  Czar,  and  is  convoked  and  prorogued  annu- 
ally by  Imperial  ukase.  The  Council  of  the 
Empire  and  the  Duma  have  equal  legislative 
powers,  and  the  same  right  of  initiative  in  legis- 
lation and  of  rddressing  questions  to  Ministers. 
Every  measure  before  being  submitted  for  the 
Imperial  sanction  must  be  passed  by  both  the 
Duma  and  the  Council  of  the  Empire,  and  all 
such  as  are  rejected  by  one  of  the  two  legisla- 
tive institutions  will  not  be  laid  before  the 
Czar.  Both  the  Duma  and  the  Council  have  the 
right  to  annul  the  election  of  any  of  their  mem- 
bers. The  elective  members  of  the  Council 
will  be  eligible  for  nine  years,  a  third  of  the 
number  being  elected  every  three  years.  Each 
Assembly  of  the  Zemstvo  of  each  government 
or  province  will  elect  one  member.  Six  mem- 
bers will  be  returned  by  the  Synod  of  the  Or- 
thodox Church,  six  by  the  representatives  of  the 
Academy  of  Sciences  and  the  Universities,  12 
by  the  representatives  of  the  chambers  of  com- 
merce and  industry,  18  by  the  representatives 
of  the  nobility,  and  6  by  the  representatives  of 
the  landed  proprietors,  assembled  in  Congress 
at  Warsaw.  In  the  provinces  of  European  Rus- 
sia which  have  no  Zemstvo.  a  Congress  of  the 
representatives  of  the  landed  proprietors  assem- 
ble in  the  chief  towns  of  their  province  to  elect 
one  member  for  each  province  to  the  Council 
of  the  Empire. 

All  members  of  the  Council  must  have  at- 
tained their  fortieth  year  and  possess  an  acade- 
mical degree.  The  President  and  Vice-presi- 
dent are  appointed  by  the  Czar.  The  elective 
members  of  the  Council  receive  an  honorarium 
of  25  roubles  ($12.50)  a  day  during  the  sessions. 
The  sittings  of  both  the  Duma  and  the  Council 
of  the  Empire  are  public.  The  closure  of  a  de- 
bate may  be  voted  by  a  simple  majority. 
Neither  the  Council  of  the  Empire  nor  the 
Duma  is  empowered  to  receive  deputations  or 
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petitions.  Ministers  are  eligible  for  the  Duma, 
and,  in  the  capacity  of  elected  members,  are 
qualified  to  vote. 

Laws  voted  by  the  two  Houses  are  sub- 
mitted for  the  Imperial  sanction  by  the  Presi- 
dent of  the  Council  of  the  Empire.  The  mem- 
bers of  both  institutions  have  the  privilege  of 
personal  immunity  during  the  session.  Tljey 
are  only  liable  to  arrest  with  the  permission  of 
the  Duma  or  the  Council  of  the  Empire,  ac- 
cording to  circumstances,  except  in  cases  of 
flagrant  offenses  or  offenses  committed  in  the 
exercise  of  their  duties.  The  ukases  further 
provide  that  bills  rejected  by  one  of  the  legisla- 
tive bodies  cannot  be  brought  forward  again 
without  the  Imperial  consent 

Zemstvo  representatives,  however,  refused 
to  support  the  Witte  cabinet,  and  their  cction 
was  endorsed  by  a  Zemstvo  congress  assembled 
at  Moscow.  The  Czar  appointed  Prince  Gor- 
emykin  to  succeed  Count  Witte  and  the  Rus- 
sian Parliament  was  opened  by  the  Czar.  10 
Mav  igo6,  with  gorgeous  ceremony.  The  pro- 
ceedings were  marked  by  great  distrust,  which 
also  characterized  subsequent  parliamentary 
proceedings,  the  strong  opposition  of  the  Court 
and  bureaucratic  party  to  all  reform  measures 
being  confronted  by  the  persistent  tenacity  of 
the  national  partjt  While  universal  suffrage 
was  conceded,  the  Duma's  solution  of  the 
agrarian  problem  was  refused,  and  only  a  par- 
tial amnesty  of  political  offenses  granted.  The 
policy  of  repression  continued  and  the  bureau- 
cracy was  openly  charged  with  organizing  and 
arming  the  baser  elements  of  the  nation,  to  in- 
cite them  against  the  progressive  elements  of 
society,  against  intelligence,  against  students, 
workmen,  and  Jews.  Instigated  for  reactionary 
purposes,  it  was  alleged,  pogroms  or  riots  in 
which  anti-Jewish  outrages  of  the  most  horrible 
character  were  the  chief  features,  were  allowed 
to  go  unchecked  by  the  authorities.  The  records 
of  the  massacres  at  Warsaw,  Odessa,  Kazan, 
Rostoff,  Kherson,  Kishineif,  Kieff,  Tiflis.  Se- 
vastopol excited  universal  reprobation,  while 
the  Bialystok  massacre  in  June  1906  evoked  a 
condemnatory  message  passed  by  the  Congress 
of  the  United  States. 

On  22  July  1906  the  Czar  dissolved  the 
Duma,  placed  Saint  Petersburg  under  martial 
law,  and  appointed  Peter  Stolvpin  to  succeed 
Goremykin  as  Premier.  The  t>uma  members, 
meeting  at  Viborg.  Finland,  issued  a  manifesto 
to  the  Russian  people  urging  them  to  refuse  to 
pay  taxes,  or  send  conscripts  to  the  army  until 
the  rower  of  Parliament  be  restored.  Mutinies 
of  the  Cronstadt  and  Sveaborg  (Finland)  gar- 
risons were  quickly  suppressed  and  the  general 
strike  of  the  Workmen's  Councils,  declared  on 
3  August,  was  called  off  on  the  7th  owing  to 
non-support. 

Bibliography  —  Descriptive  and  General. 
Geography,  Flora,  Fauna.  Travels,  etc. —  Aitoff, 
'The  Russian  Empire'  (^1899)  ;  Baer  and  Hel- 
mersen,  *Beitrage  zur  Kenntnis  de  russischen 
Reichs>  ( Saint  _  Petersburg,  18.^9-1900); 
Brandes,  'Impressions  of  Russia,'  English  trans. 
(New  York,  1889);  Brueggen,  <Das  heutige 
Russjand*  (Leipzig,  1902) ;  Eckardt,  'Modem 
Russia,'  translation  from  the  German  (London, 
1870) ;  Erman,  'Archio  fur  die  wissenschaftliche 
Kunde  Russlands'  (25  vols.,  Berlin,  1841-68)  ; 
Geddie,  'The  Russian  Empire'    (Paris,  1885); 


Digitized  by 


Google 


RUSSIA  LEATHER—  RUSSIAN  LITERATURE 


Gerrare,  'Greater  Russia,  The  Continental  Em- 
pire of  the  Old  World*  (New  York,  1903)  ; 
Leroy-Beaulieu,  'The  Empire  of  the  Tsars  and 
the  Russians,'  English  trans,  by  Ragozin  (New 
York,  1893-94);  Morlcy,  'Sketches  of  Russia' 
(Philadelphia,  1890)  ;  Munro,  'Rise  of  the  Rus- 
sian Empire'  (Boston,  1900);  Noble,  'Russia 
and  the  Russians'  (Boston,  1893) ;  Norman, 
'All  the  Russias'  (New  York,  1902)  ;  Palmer, 
'Russian  Life  in  Town  and  Country'  (New 
York,  1901);  Reclus,  'Geographie  universelle' 
vols.  V  and  VI  (Paris,  1880-81);  Schnitzler, 
'L'empire  des  Tsars'  (Paris,  1856-69);  Stod- 
dard, 'Across  Russia'  (New  York,  1891); 
Wallace,  'Russia'  (2d  ed.  London,  1888)  ;  etc. 
See  also  bibliographies  under  Siberia  and 
Russian  Literature. 

Ethnology,  Ck'ilisation,  Social  Conditions, 
etc. —  Bazan,  'Russia:  Its  Peoples  and  Litera- 
ture' (Chicago,  1890)  ;  Buschen,  'Bevokerung 
des  russischen  Kaiserreichs '  (Gotha,  1862); 
Dixon,  'Free  Russia'  (London.  1870);  Duch- 
inski,  'Peuples  Aryas  et  tourans'  (Paris, 
1864);  Fouike,  'Slav  or  Saxon;  The  Growth 
and  Tendencies  of  Russian  Civilization'  (1899) ; 
Hellwald,  'Die  Welt  der  Slayen'  (Berlin, 
1890);  Latham,  'Russian  and  Turk'  (London, 
1878);  Murray,  'Russians  of  To-Day'  (Lon- 
don, 1878)  ;  Pauli,  'The  Peoples  of  Russia' ; 
Rittich,  'Die  Ethnographie  Russlands'  (Gotha, 
1877) ;  Schapoff,  'Intellectual  Development  of 
the  Russian  People'  ( 1870)  ;  Semenoff,  'The 
Emancipation  of  Peasants'  (Saint  Petersburg, 
1889)  ;  Stepniak,  'Russian  Peasantry  and  Un- 
derground Russia'  (New  York,  1888) ;  Zograf, 
'Lcs  Peoples  de  la  Russie'  (Moscow,  1895); 
etc. 

Commerce  and  Industry. —  Antropoff,  'Fi- 
nancial and  Statistical  Atlas  of  the  Russian  Em- 
pire' (1898);  Besobrasoff,  'Etudes  sur  I'econo- 
mie  nationale  de  la  Russie'  (Saint  Petersburg, 
1883-86);  Koshkaroflf,  'The  Monev  Circulation 
in  Russia'  (Saint  Petersburg,  1898)  ;  Kovales-- 
sky,  'Le  regime  economique  de  la  Russie' 
(Paris,  1898)  and  'La  Russie  a  la  fin  XlXeme 
siecle'  (Paris,  1900);  Matthiii,  'Die  Wirt- 
schaftlichen  Hulfsquellen  Russlands'  (Dresden, 
1883-85) ;  Morea,  'Kommerzielle  geographie 
Russlands'  ( Saint  Petersburg,  1894) ;  Moos, 
'Die  Finanzen  Russlands'  (Berlin,  i8<^)  ;  On, 
'Histoire  du  Developpement  economique  de 
Rus.sie  depuis  I'Abolition  du  Servage'  (1899); 
Stieda,  'Aus  der  Wirtschaftstatistik'  (Jena, 
1883);  Suvorin,  'All  Russia:  A  Dictionarv  of 
Industries,  Agriculture,  and  Administration' 
(Saint  Petersburg,  1895) ;  Tugan-Baranoosky, 
'The  Russian  Factory:  Past  and  Present' 
(Saint  Petersburg,  1898);  Verstraete,  'La 
Russie  industrielle'  (Paris,  i8q7)  ;  Wakefield, 
'Future  Trade  in  the  Far  East'  (London, 
1896)  ;  'Industries.  Manufactures,  and  Trade  of 
Russia,'  published  by  the  Ministry  of  Finance 
for  the  World's  Fair  at  Chicago,  and  translated 
into  English  by  J.  M.  Crawford.  United  States 
Consul-General  to  Russia,  1889-94  (s  vols.. 
Saint  Petersburg,  1893). 

Politics  and  History. —  Bemhardi,  'Ges- 
chichte  Russlands  und  der  europaischen  Politik 
un  den  Jahren  1814-31'  (Leipzig,  1868-78); 
Briickner,  'Gesrhichte  Russlanr's  his  znm 
Ende  des  i8ten  Jahrhunderts'  (1896);  Clarke, 
'Russia's  Sea  Power.  Past  and  Present' 
(1898);    Colquhoun,    'Russia    Against    India' 


(New  York,  1900) ;  Curzon,  'Problems  of  the 
Far  East'  (London,  1894)  ;  Howard,  'Prisoners 
of  Russia'  (New  York,  1903);  Kleinschmid:. 
'Drei  Jahrhunderte  russischer  Geschichte  1598— 
1898'  (1898);  Kovalevsky,  'Russian  Political 
Institutions'  (Chicago,  1903) ;  Krausse,  'Rus- 
sia-in  Asia  iS58-i8<^'  (Paris,  1899);  Lebeder, 
'Russes  et  Anglais  en  Asia  Centrale,'  transla- 
tion (Paris,  1900) ;  Leroy-Beaulieu,  'Etudes 
russes  et  europeenes'  (Paris,  1897)  and  'La 
renovation  de  I'Asie'  (Paris,  1900) ;  Mahan, 
'The  Problem  of  Asia'  (Boston,  1900) ;  Mitch- 
ell, 'Russian  Picture'  (London,  1889) :  Rani- 
baud,  'History  of  Russia  from  the  Earliest 
Times'  (3  vols.,  1879-85) ;  Samson-Himmel- 
strerna,  'Russia  under  Alexander  III.'  (1893); 
Schnitzler,  'Secret  History  of  the  Court  and 
Government  under  the  Emperors  Alexander 
and  Nicholas'  (Eng.  trans.  Leipzig,  1847)  and 
'Les  institutions  de  la  Russie  depuis  les  re- 
formes  de  I'empereus  Alexander  IP  (Paris. 
1866) ;  Seignobos,  'A  Political  History  of  Con- 
temporary Europe,'  translation  (London,  1900) ; 
Stead,  'Truth  about  Russia'  (New  York  and 
London,  1888) ;  Strahl  and  Hermann,  *Gts- 
chichte  des  russischen  Staats'  (Hamburg,  1832— 
66)  ;  'Strumm,  Rus.sia  in  Central  Asia'  (Lon- 
don, 1885)  ;  Thompson,  'Russian  Polities'  (Lon- 
don. 1895) ;  Tikhourirov.  'Russia,  Political  and. 
Social'    (2d  ed.,  London,  1892). 

V.    P.    POLEVOY. 

Russia  Leather.    See  Leather. 

Russia,    Orders    and    Decorations.      See 
Orders,  Rovau 

Russian  Baptists.     See  Stu>?dists. 

Russian  Church.    See  Greek  CHxntCH. 

Russian  Literature.  In  the  compilation  of 
works  on  the  subject  of  Russian  literature  it 
has  been  usual  to  adopt  the  division  of  the  same 
into  different  periods  and  to  go  back  to  early 
Russian  history  in  search  of  monuments  that 
may  be  used  in  supporting  the  opinion  that 
Russian  literature  had  its  beginning  in  transla- 
t'ons  of  certain  Byzantine  church  works  into 
old  Slavonic,  which  was  the  exclusive  church 
language.  The  heroic  traditions,  such  as  'The 
Word  of  Igor's  Band'  or  'The  Don  River 
Slaughter'  or  the  eloquent  'Letter  of  Vassian 
to  loann  III.,'  are  cited  in  support  of  the  asser- 
tions that  these  productions  mark  the  origin  of 
Russian  literature.  That  such  historical  docu- 
ments, folk  lore  and  scholastic  eloquence  have  no 
more  relation  to  ours  than  the  monuments  of 
antediluvian  literature,  had  such  been  discov- 
ered, have  to  the  Sanskrit,  Greek  or  Latin  litera- 
tures, is  too  obvious  to  need  a  proof.  Russian 
literature  undoubtedly  commenced  in  1739  when 
Lomonosov,  who  earned  the  nickname  of  "father 
of  Russian  poetry  and  patriarch  of  Russian 
poets,"  sent  from  abroad  his  ode  on  the  'Cap- 
ture of  Khotin.'  Therefore  it  would  be  a 
thankless  task  for  anyone  interested  in  the 
Russian  literature  to  attempt  to  find  anything 
approaching  the  definition  of  the  word  literature 
in  all  the  documents  which  we  possess  from 
the  so-called  Byzantine  Greek  period  down  to 
the  end  of  the  period  of  Western  European 
in.luence  (1113-1698).  There  are  many  reasons 
for  this,  such  as  the  Tartar  invasion,  which 
actually   destroyed   the    Russian    national    life, 
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but  mainly  the  despotic  form  of  government 
which  obtained  in  Russia  from  the  time  of  the 
Tartar  domination  down  to  our  own  times, 
and  the  influence  of  the  orthodox  church  which, 
as  a  supporter  of  the  despotic  government,  was 
always  opposed  to  the  free  egress  of  human 
thought.  It  is  a  notorious  fact  that  printing 
was  introduced  in  Russia  about  too  years  after 
its  discovery.  The  history  of  the  Russian  cen- 
sorship is  one  of  the  blackest  pages  in  the 
history  of  the  Russian  people,  and  the  assertion 
of  a  gifted  contemporary  writer,  Menshikov, 
that  we  hardly  have  any  national  literature,  does 
not  seem  to  be  paradoxical  in  the  least  to  the 
persons  acquainted  with  the  Russian  censorship. 
The  writers  who  speak  of  the  revival  of  litera- 
ture in  the  sixteenth  century  and  cite  as  an 
exarnple  the  correspondence  between  Ivan  the 
Terrible  and  Prince  Kurbski  have  very  poor 
conception  of  the  word  literature,  because  the 
letters  which  passed  between  the  insane  despot 
and  one  of  his  subjects,  who  ran  away  from 
his  insane  fury,  and  found  a  refuge  in  Lithu- 
ania, should  no  more  be  considered  literary  docu- 
ments of  a  country  than  scribbles  of  a  cannibal 
king  inviting  his  victims  to  get  cooked.  Even 
Kurbski  in  his  answers  to  the  Czar  accuses 
the  latter  of  being  a  bad  grammarian  and  fully 
devoid  of  knowledge  of  the  proper  use  of  words 
asd  expressions.  No  doubt  Peter  the  Great 
was  instrumental  in  advancing  the  progress 
of  the  Russian  thought  and  his  reign  was  the 
precursor  of  the  birth  of  Russian  literature, 
but  the  names  of  early  workers  in  this  field  are 
few  and  far  between  and,  with  the  exception 
of  Lomonosov  and  probably  Karamzin,  cannot 
be  placed  among  the  writers  of  note.  Yet  we 
are  accustomed  to  hear  among  the  nances  of 
poets  of  this  epoch  that  of  Trediakovski  (1703- 
68),  who  at  the  best  was  a  poor  rhymester, 
whose  writings,  as  our  immortal  Belinski  said, 
remind  us  of  the  senseless  dream  talk 
of  a  sick  man.  Even  what  to  a  cer- 
tain degree  was  considered  poetical  talent 
in  Derjavin  (I743-I§i6)  at  his  epoch,  now,  in  a 
contemporary  writer,  we  would  call  prose  and 
a  lack  of  genius.  And  Derjavin  was  considered 
a  poet  of  high  attainments,  who  perfected  lyric 
poetry.  We  may  mention  the  names  of  other 
writers  of  this  epoch  such  as  Sumarokov  (1718- 
77)  who  imitated,  and  badly  at  that,  the  the- 
atrical plays  of  Comeille,  Racine,  and  Moliere; 
Fonvisin  (1744-92),  who  is  considered  to  be 
a  satirical  writer,  but  whose  satires  produce 
rather  the  feeling  of  pity  and  regret  than  laugh- 
ter; Kniajnin  (1742-91);  Novikov  (1744-1818), 
all  of  these  are  not  above  mediocrity;  besides 
Lomonosov  only  one  other  name  deserving 
notice  is  that  of  Karamzin  (1766-1826)  who  in 
his  'History  of  Russia'  gave  us  the  first  readable 
and  connected  story  of  our  historical  past, 
(jenerally  speaking  the  Russian  literature  of  the 
eighteenth  century  and  up  to  the  present  time 
has  been  and  continues  to  be  an  imitative  one. 
There  is  marked  absence  of  originality,  though 
commencing  with  Pushkin  our  poetry  is  original. 
The  writers  of  the  reigns  of  Anna  loannovna, 
Elizaveta  Petrovna,  and  Catherine  II.  are  noted 
for  their  obsequious,  servile  style,  which  is  ex- 
plained by  their  having  been  almost  wholly 
dependent  upon  the  bounty  and  mercy  of  the 
reigning  heads.  Catherine  II.  encouraged  liter- 
ature, being  herself  somewhat  of  a  writer,  whose 
productions,  however,  beyond  the  fact  that  they 
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Turgenev,  Belinski,  Herzen,  and  C 
contmued  to  carry  high  the  banne 
shev.  We  should  not  pass  unnotic 
of  Jukovski  (1783-1852),  who,  the 
not  leave  to  posterity  anything  orif 
of  note,  was  one  of  the  best  tr 
foreign  literature,  whose  poetical 
thanks  to  the  richness  and  flexib 
Russian  language,  are  wonderfully 
original  in  (Jerman,  French,  and  E 
in  the  measure  and  correctness  of  th( 
He  was  the  first  to  avoid  the  usi 
of  stiff  and  affected  Russian  words 
sions,  and  to  introduce  language  wl 
and  closer  to  the  colloquial  form, 
der  Pushkin  (i79<>-i837)  the  Ru: 
had  first  true  representative  of  I 
principles;  he  was  the  first  Russia 
did  not  imitate  and  who  was  con: 
originality  of  his  writings.  Of  hi: 
best  known  are:  'Ruslan  and  Lud 
Prisoner  of  Caucasus,'  'Bakhtchi 
tain,'  'Robber  Brothers,'  'Gypsies, 
and  'Evgeni  Onegin'  ;  of  his  pn 
'The  Arab  of  Peter  the  Great,' 
Daughter,'  and  'Dubrovski'  are  th 
ular.  As  a  writer  of  epi^am  he  h 
Among  his  contemporaries  we  tr 
Batiushkov,  Baratynski,  Delvig,  an 
Koltzoff,  who  were  his  followers 
of  poetry.  Koltzoff  (1808-42)  is 
by  his  idylls  from  peasants'  life,  w 
so  much  tenderness,  so  much  faith  ii 
force  of  labor  that  one  wonders  tha 
could  have  been  written  during  the 
of  serfdom.  Kryloff  (1768-1844)  i 
a  fable  writer,  and  Griboyedov 
whose  comedy-satire  'Grief  from  Mi 
in  verse,  and  giving  real  pictures 
high  society  in  the  beginning  of  th 
century,  will  not  be  forgotten  as 
Russian  language  exists.  Lermonto 
is  another  star  among  the  Russiar 
best  of  his  poems  are  'Demon,'  'J 
mail-Bey' ;  he  also  wrote  a  shoi 
'The  Hero  of  Our  Own  Time,'  w 
popular.  It  is  a  noteworthy  fact  in 
of  the  Russian  literature  that  but 
most  talented  representatives  escape 
cution  of  the  government.  Many  < 
to  pass  long  periods  in  prison  or  ex 
the  most  glaring  instances  of  such 
is  that  of  Polejaev  (1805-38),  who, 
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spared  to  literature,  would  have  been  placed  by 
posterity  among  our  greatest  poets.  The  whim 
of  Nicholas  I.  sent  the  unfortunate  man  to  a 
regiment  in  the  Caucasus,  to  serve  as  a  soldier, 
for  a  trivial  offense,  if  it  can  be  called  an  offense, 
of  writing  a  poem  <Sashka,>  which,  though 
not  very  savory,  was  extremely  well  written. 
The  intercession  of  many  influential  people  did 
not  procure  his  retnm  from  the  exile  where, 
not  being  able  to  endure  the  rigor  of  the  military 
discipline,  he  died  of  consumption.  The  reign 
of  Nicholas  I.,  despotic  as  it  was,  can  boast 
of  sevei^l  noted  writers  of  whom  Gogol 
(1809-52)  is  the  most  remarkable.  His  prose- 
poem  *The  Dead  Souls*  gave  a  complete  picture 
of  the  officialdom,  of  traits  and  manners  of 
persons   of  every  class   in  Russia   in  the  first 

?uarter  of  last  century.  His  historical  novel 
Taras  Bulba*  is  the  most  successful  novel  ever 
written  in  Russian;  his  comedy  'Revisor'  is 
considered  a  masterpiece  of  that  class  of  litera- 
ture. He  would  have  been  the  most  idolized 
writer  in  Russia  had  he  not  published  his 
'Selections  from  the  O)rrespondence  with 
Friends,'  which  at  once  destroyed  the  pedestal 
upon  which  he  stood  so  high  in  the  eyes  of  all 
intelligent  Russians ;  the  only  good  effect  of  this 
publication  was  that  it  produced  the  now  famous 
letter  of  our  immortal  Belinski  (181 1-48)  to 
Gogol.  After  Nicolai  Polevoy  (1790-1846),  who 
was  a  pioneer  of  the  critical  literature  of  Rus- 
sia, Belinski  occupies  the  foremost  place  as  the 
most  gifted,  fearless,  and  elegant  critic  Russia 
ever  produced.  His  followers  in  this  branch  of 
literature  were  Dobroliubov  (1836-61)  and 
Pisarev  (1841-68),  and  later  on  Michailovski, 
all  of  whom  were  very  popular.  The  last  years 
of  reign  of  Nicholac  I.  form  the  most  sombre 
period  in  the  history  of  Russian  literature.  The 
oppression  of  the  censorship  was  distressing, 
and  though  Russian  literature  did  not  succumb, 
it  had  a  hard  struggle  for  existence.  And  prob- 
ably this  struggle  developed  quite  a  number 
of  talented  writers.  Foremost  among  them  are 
Count  Leo  Tolstoi,  Turgenev  (1818-83),  and 
Dostoevski  (1822-81).  Count  Tolstoi's  name  is 
Icnown  throughout  the  world  as  that  of  a  phi- 
losopher, philanthropist,  writer,  and  champion 
of  freedom,  both  religious  and  political,  for  the 
Russian  people.  His  writings  are  very  numer- 
ous, and  it  is  hard  to  select  from  them  one 
in  which  his  genius  appears  at  its  best.  Of  his 
«arly  writings  <War  and  Peace,*  'Anna  Ka- 
renina,'  and  those  of  recent  time  'Kreutzer's 
Sonata,*  'The  Power  of  Darkness,'  and  'Res- 
urrection' are  fair  exponents  of  his  genius.  Of 
Turgenev's  writings  the  best  are  'Memoirs  of 
a  Hunter,'  written  when  he  was  only  27  years 
of  age,  'Fathers  and  Sons,'  'Virgin  Soil.* 
Dostoevski's  'Memoirs  from  the  Dead  House,* 
'Crime  and  Punishment,*  'Idiot,'  and  'Humili- 
ated and  Abused'  breathe  with  a  profound  love 
for  all  the  oppressed,  despised,  and  humiliated. 
Goncharov  (1812-91)  is  mainly  known  by  his 
admirable  novel  'Oblomov,'  in  which  he  very 
artistically  brought  together  all  the  repulsive 
traits  of  a  landowner,  brought  up  in  the  demoral- 
izing atmosphere  of  serfdom,  with  the  best  and 
most  attractive  sides  of  a  real  Russian.  Gri- 
gorovitch  (1822-99)  and  Pissemski  (1820-81), 
both  of  whom  occupy  honorable  place  in  the  lit- 
erature, the  former  by  his  'Anton  Goremyka.' 
tuai  the  latter  by  his  novel   'Thousand  Souls* 


and  a  realistic  drama  'Sad  Fate,'  the  most 
successful  drama  ever  produced  on  the  Russian 
stage.  Another  dramatist  and  playwright, 
Ostrovski  (1823-86),  presented  to  the  public 
the  unattractive  character  of  the  Russian  mer- 
chant in  all  its  nakedness.  The  best  known  of 
his  plays  are  'The  Storm,'  'Poverty  is  no  Vice,' 
and  historical  drama  'Vasilisa  Melentieva.' 
The  name  of  Alexander  Herzcn,  a  writer  who 
did  more  than  any  other  man  in  Russia  for  the 
liberation  of  the  serfs,  is  now  given  an  honorable 
place  in  the  literature,  though  some  50  years  ago, 
when  he  was  editor  of  'The  Bell,'  a  Russian 
paper  published  in  London,  a  letter  from  him, 
discovered  by  the  police,  was  sufficient  to  have  a 
man  deported  to  Siberia.  The  most  beloved  poet 
of  the  epoch  of  great  reforms,  whose  genuine 
poetry  discloses  such  profound  sympathy  and 
love  for  the  people,  was  Nekrassof  (1821-77). 
Other  poets  who  sang  the  sorrow  of  the  peasant 
class  were  Nikitin  (1824-61),  Plestscheev 
(1825-93),  Kurotchkin  (1831-75),  the  latter, 
however,  is  better  known  as  excellent  translator 
of  the  songs  of  Beranger  from  the  French. 
The  Crimean  war,  exactly  like  the  Russo- 
Japanese  campaign,  revealed  a  great  mass  of 
abuses  in  every  department  of  the  government, 
and  produced  the  feeling  of  unstability  of  the 
whole  administrative  organism.  _  This  feeling 
found  vent  in  the  peculiar  expository  literature 
which  ^rung  up  cii  the  eve  of  great  reforms, 
and  which  denounced  the  bribe-tsJcers  and  gov* 
emment  thieves  in  prose  and  poems,  in  small 
stories  and  in  large  novels.  The  most  talented 
among  such  writers  was  undoubtedly  Michail 
E.  Saltykov  -(1826-89).  His  eariy  'Provincial 
Sketches'  at  once  placed  him  in  the  front  rank 
of  Russian  literary  men.  To  the  end  of  his 
days  Saltyl«>v  continued  to  denoimce  the  cor- 
ruption and  abuses  of  the  Russian  bureaucracy, 
which  did  not  fail  to  bring  down  on  him  the 
wrath  of  the  government.  His  'Well  Meaning 
Discourses,'  'Messieurs  Golovlevs,'  'Pompa- 
dours, Male  and  Female,'  and  'Memoirs  of  a 
Provincial  in  St  Petersburg'  are  the  best  off 
his  voluminous  works.  Around  Saltykov  we 
see  other  young  writers  of  the  same  tendencies, 
such  as  Pomialovsky  (1835-63),  Reshetnikov 
(1841-71),  whose  novel  'Podlipovtzy'  is  often 
quoted,  Levitov  (1842-77),  and  inimitable  Gleb 
Uspensky  (1840  or  1843,  died  a  few  years  ago). 
Our  poets  of  the  second  part  of  the  nineteendi 
century  were,  so  to  speak,  brought  up  upon 
the  poetry  of  Pushkin  and  Lermontov,  but  Jheir 
poetry  is  much  nearer  to  the  reality.  Of  them 
deserving  note  are  Maikov  (1821-97),  Polonsky 
(1819-98),  Shenshin  (pseud.  Fet)  (1820-92), 
Tutchev  (1803-73),  May  (1822-62)  and  Count 
Alexis  Tolstoi,  the  latter  Lesides  his  many  songs 
and_  poems,  wrote  a  remarkable  historical  novel, 
'Prince  Serebriannyi,'  and  three  trilogies, 
'Death  of  Ivan  the  Terrible,'  'Czar  Feodor 
loannovitch,'  and  'Czar  Boris.'  The  epoch  of 
great  reforms  produced  the  division  of  our 
fiction  writers  into  two  classes :  conservative  and 
liberal.  To  the  former,  who,  disappointed  in 
the  liberal  movement  and  its  leaders  and  influ- 
enced by  the  Polish  insurrection,  commenced 
a  crusade  against  the  liberal  movement,  belong 
Leskov,  Kliushnikov,  Markevitsch,  and  Krestov- 
ski,  whose  writings,  not  even  always  talented, 
have  the  stamp  of  having  come  out  from  a 
detective  bureau,  because  they  excited  suspicion 
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{n  treason  and  contained  libels  even  against 
persons  occupying  high  ofikial  positions,  accus- 
ing them  of  being  nihilists  and  anarchists.  To 
the  liberal  class  belong  Terpigorev  (1841-95), 
Garshin  (1855-88),  whose  untnnely  death  de- 
prived Russian  literature  of  one  of  the  most 
talented  writers.  Another  name  which  occupies 
in  honorary  place  in  Russian  literature  is  that 
of  Nicolai  Tchemyshevski  (1828-1903),  who  is 
best  known  by  his  novel  <What  is  to  be  Done,' 
which  at  the  time  produced  quite  a  sensation 
among  the  young  Russia,  being  a  sermon  of 
communism,  though  it  did  not  disclose  anything 
new  to  the  readers  of  Eugene  Sue's  novels, 
containing  similar  Utopias.  He  wrote  a  good 
deal  on  politico-economical  questions,  but  these 
articles  lost  all  their  interest  and  grew  old ;  and 
his  notes  on  Mill's  'Political  Economy,'  which 
represent  the  system  of  Louis  Blanc,  will  also 
appear  childish  from  the  point  of  view  of  modern 
socialism.  Among  the  contemporary  writers 
there  is  quite  a  number  of  talented  followers 
of  the  humanitarian  school,  men  who  represent 
the  best  element  of  the  Russian  intelligent 
society.  Of  the  writers  of  fiction  Albov,  Zaso- 
dimski,  Ertel,  Korolenko,  Zlatovratski,  Maria 
Krestovskaja,  Mamin-Sibiriak,  Salov,  and  Lu- 
govoi  are  the  most  popular  and  the  most  sympa- 
thetic. The  most  talented  writer,  who  is  called 
Russian  Maupassant,  Anton  Tchekhov,  died  on 
15  July  1904.  His  best  works  are  <My  Life'_ 
and  'Peasants.'  The  names  of  Maxim  Gorki 
and  Leonid  Andreev  are  those  the  most  quoted 
at  the  present  time.  Maxim  Gorki,  undoubtedly 
a  talented  writer,  uses  his  talent  in  depicting  the 
life  of  the  dregs  of  human  society,  vagrants, 
thieves,  and  inhabitants  of  the  dens  of  vice  and, 
strange  to  say,  has  the  tendency  to  idealize  his 
heroes.  The  most  powerful  of  his  novels  is 
'Foma  Gordeev,'  the  only  one  which  probably 
will  survive  him.  As  to  Leonid  Andreev,  his 
popularity  is  purely  the  result  of  the  unbounded 
—  sickening  at  times  —  naturalism  of  his  stories. 
Of  contemporary  poets  the  following  are  of 
note:  Nadson  (1862-87),  a  very  talented  poet, 
yet  his  poetry  is  too  pessimistic  to  please  all. 
Jemtchujnikoy,  Korinfsky,  Slutchevski,  and 
especially  Miss  Stchepkina-Kupemik.  One  of 
the  grand  dukes,  Konstantin  Konstantinovitsch, 
who  writes  under  the  pseudonym  "K.  R.,"  is  a 
poet  of  no  mean  degree.  Among  the  followers 
of  decadent  school  of  poets  are  Merejkovski, 
Balmont,  and  Minski,  but  their  poems,  like  those 
of  Frug  and  Fofanov,  serve  mostly  as  subjects 
for  comical  reviews  by  our  well  known  critic 
Burenin.  Of  the  dramatists  the  best  known  are 
Potekhin,  Krylov,  and  Shpajinski.  Consult: 
Belinski,  'Russian  Literature' ;  Polevoy,  'His- 
tory of  Russian  Literature' ;  Sementkovski, 
'Russian  Literature  on  the  Eve  of  the  Twentieth 
Century' ;  Soloviev,  'Literary  Movement  of  the 
Nineteenth  Century  in  Russia.' 

V.  P.  PoLEVoy, 
Ex-OMcer  of  the  Russian  Artillery. 

Russian  Thistle,  a  naturalized  annua! 
(Salsoh  tragus)  (one  of  the  Chenopodiacea), 
becoming  a  dreaded  pest  in  the  northern  and 
western  United  States.  It  is  closely  related 
to,  and  resembles,  the  prickly  salt  wort  of  the 
sea-beaches  and  in  no  way,  except  spininess.  can 
be  confounded  with  the  true  thistles  It  is  a 
glabrous,  succulent,  spreading  bushy  herb,  with 
slender  branches  and  small  linear  leaves,  tipped 


by  a  prickle,  and  usually  bright  red  at  matarity. 
Its  small  flowers  are  single  in  the  axils,  and  are 
succeeded  by  hard  little  fruits  surrounded  by 
broad,  five-parted  horizontal  wing  of  the  calyx, 
which  is  conspicuously  veined.  Like  many 
desert  plants,  at  maturity,  and  in  the  dry  season, 
its  branches  contract  into  a  ball,  enclosing  its 
capsules  full  of  ripe  seeds,  and  it  becomes  a 
•tumble-weed,"  b'own  across  the  country  by  the 
wind,  and  scattering  its  seeds,  to  take  root  in 
favorable  soils.  Careful  cultivation  is  the  best 
way  to  exterminate  the  Russian  thistle^ 

Russ'niaks.     See  Rutbenians. 

Rns^  peroxide  of  iron,  formed  by  the 
gradual  oxidation  of  iron  when  exposed  to  the 
air.  To  remove  rust  the  usual  mode  is  to  rub 
the  object  with  a  piece  of  oiled  rag  or  emery 
paper.  More  rapid  and  more  satisfactory  results 
are  secured  by  using  very  pure  petroleum,  and 
wiping  with  a  hempen  or  woolen  rag.  To  pre- 
vent rust,  dip  iron  or  steel  articles  in  a  mixture 
of  equal  parts  of  carbolic  acid  and  olive-oil, 
rubbing  the  surface  with  a  rag.  Others  rub  the 
metal  with  a  mercurial  ointment,  leaving  a  thin 
layer  over  the  entire  surface.  If  iron  be  dipped 
in  a  solution  of  carbonate  of  potash  or  soda  in 
water  the  surface  will  be  protected  against  rust 
for  a  long  time,  and  objects  can  be  protected 
for  any  period  by  burying  in  quicklime.  Rub- 
bing the  surface  with  plumbago  has  a  similar 
effect. 

Rustchuk,  roos-chook',  Bulgaria,  a  town 
on  the  right  bank  of  the  Danube,  at  the  con- 
fluence of  the  Lom,  opposite  Giurgevo,  42  miles 
southwest  of  Bucharest.  It  has  some  woolen, 
silk,  and  other  manufactures,  and  considerable 
trade.  It  is  of  strategic  importance  owing  to 
its  position  on  the  Turkish  frontier,  and  was 
almost  destroyed  by  the  Russian  bombardment 
in  the  war  of  1877-8. 

Rusts.    See  Fungl 

Rutaba'ga.    See  Ttnwip. 

Rntacese,  roo-ta'se-e,  a  widely  dispersed 
order  of  polypetalous  plants  with  about  880 
species,  most  frequent  in  warm  regions,  and 
especially  so  in  South  Africa  and  Australia. 
They  are  generally  shrubs  or  trees,  .bearing 
leaves  in  various  forihs,  without  stipules,  dotted 
with  glands  and  often  heavy-scented.  The  four- 
oc  five-merous  flowers  are  often  in  axillary 
cymes,  and  the  fruits  are  various,  being  most 
conspicuous  in  the  genus  Citrus,  which  produces 
the  orange  and  lemon.  Two  Amerfcan  genera 
are  the  Ptelea  (hop-tree),  a.nAt)M Xanthoxylum, 
or  prickly  ashes.  The  latter  is  represented  by 
small  trees,  prickly,  with  a  powerfully  stimula- 
tive and  tonic  bark.  The  common  rue  is  a 
member  of  the  typical  genus  Ruta. 

Rutgers,  riit'girz,  Henry,  American  philan- 
thropist: b.  New  York  7  Oct.  1745;  d.  there  17 
Feb.  183a  He  was  graduated  from  Columbia 
in  1766;  served  as  captain  and  later  as  colonel 
of  New  York  militia  in  the  Revolutionary  War, 
and  entered  the  legislature  in  1784  to  which  he 
was  frequently  re-elected.  He  was  a  member 
of  the  board  of  regents  of  New  York  University 
from  1802  to  1826.  His  gifts  to  public  purposes 
were  many,  the  chief  being  $5,000  to  Queen's 
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College  of  New  Jersey,  which  thereupon  took 
tlie  name  of  Rutgers. 

Rutgers  College,  located  at  New  Bruns- 
wick, N.  J.  It  was  chartered  in  1766  under  the 
name  of  Queen's  College,  and  the  charter  slightly 
altered  in  1770.  In  1771  the  college  was  located 
at  New  Brunswick;  during  the  Revolutionary 
War,  when  the  British  army  occupied  New 
Brunswick,  the  college  exercises  were  continued 
at  Millstone  and  at  North  Branch.  The  present 
site  of  the  college  was  secured  in  1808,  and  in  1825 
a  generous  donation  was  received  from  Col. 
Henry  Rutgers,  and  the  name  changed  to  Rut- 
gers College  in  his  honor.  A  theological  school 
was  at  first  affiliated  with  the  college,  but  has 
since  become  an  independent  institution.  There 
is  a  preparatory  school  established  at  the  same 
time  with  the  college.  The  organization  of  the 
collegiate  department  now  includes  two  schools, 
the  classical  school  and  the  Rutgers  Scientific 
School.  In  1864,  the  Legislature  designated 
«The  trustees  of  Rutgers  College  in  New  Jersey 
maintaining  the  Rutgers  Scientific  School*  as 
the  State  College  of  Agriculture  and  Mechanic 
Arts ;  the  Scientific  School  thus  became  the  ben- 
eficiary of  the  Congressional  land  grant  of  1862, 
and  of  the  appropriation  law  of  1890.  In  the 
classical  school  the  work  of  the  freshman  and 
sophomore  years  is  required,  two  courses  are 
elective  for  junior  and  senior  years;  the  degrees 
of  A.B.  and  B.L.  are  conferred.  In  the  Sci- 
entific School  the  studies  of  the  freshman  year 
are  the  same  for  all  courses,  at  the  end  of  that 
year  the  student  elects  one  of  the  six  courses 
offered,  certain  subjects,  such  as  English,  history, 
political  economy,  etc.,  being  required  in  all.  The 
six  courses  are  agriculture,  civil  engineering, 
and  mechanics,  chemistry,  electricity,  biologty, 
clay-working  and  ceramics.  All  courses  lead 
to  the  degree  of  B.S.  There  is  also  a  special 
two  years*  course  in  ceramics.  Military  drill  is 
required  of  all  students  in  the  Scientific  School. 
The  school  conducts  a  university  extension 
department,  and  the  State  agricultural  experi- 
ment station  is  connected  with  it.  The  Scientific 
School  is  under  control  of  the  college  boardof 
trustees  of  which  the  governor,  the  chief  justice, 
and  _  the  attorney-general  are  members  ex 
oMcio;  and  is  also  under  the  supervision  of  a 
State  board  of  visitors  appointed  by  the  gover- 
nor. The  college  farm  contains  100  acres  and  is 
well  equipped  with  modem  apparatus.  The 
buildings  on  the  campus  include  Queen's  Col- 
lege, Fine  Arts  Building,  Van  Nest  Hall, 
Geological  Hall,  Kirkpatrick  Chapel  and  Library, 
State  Laboratory,  Ceramics  Building,  Winants 
Hall  (dormitory)  and  the  Ballantine  Gymna- 
sium. The  library  in  1910  contained  62,000  vol- 
umes; the  students  in  the  collegiate  department 
numbered  420  and  the  faculty  46. 

Rutgers  Scientific  School,  a  department  of 
Rutgers  College,  New  Brunswick,  N.  J.,  desig- 
nated by  law  as  the  New  Jersey  State  College 
of  Agriculture  and  Mechanic  Arts.  See  Rut- 
GEBS  College. 

Ruth,  Book  of,  a  canonical  book  of  the 
Old  Testament,  containing  four  chapters.  The 
date  of  the  little  history  contained  in  this  book 
cannot  be  precisely  fixed.  Who  the  writer  of 
the  book  was  is  also  unknown.  Some  have  as- 
cribed it  to  Samuel;  others  have  placed  it  as 


late  as  the  Babylonish  captivity;  whilst  several 
of  the  ttest  modem  scholars  regard  it  as  post- 
exilic.  On  the  one  hand,  the  style  of  the  narra- 
tive connects  it  with  the  period  when  the  Hebrew 
language  and  literature  were  still  in  full  vigor 
and  freshness,  not  with  the  period  of  their  de- 
cay. On  the  other  hand,  it  is  evident  that  it 
cannot  be  placed  earlier  than  the  time  of  the 
kings,  first,  from  the  way  in  which  the  judges 
are  mentioned  in  chap.  L;  secondly,  from  the 
change  in  the  customs  of  the  people  that  must 
have  taken  place  between  the  date  of  the  events 
and  that  of  the  narrative  that  records  them 
(chap.  iv.  7)  ;  and  thirdly,  from  the  mention  of 
the  name  of  David.  In  ^e  Hebrew  Bible  the 
Book  of  Ruth  now  stands  among  the  Hagiog- 
rapha  immediately  after  the  Song  of  Solomon 
as  one  of  the  five  Megilloth,  or  sacred  rolls, 
read  on  occasion  of  the  principal  Jewish  solem- 
nities. But  there  can  be  no  doubt  that  origi- 
nally in  the  Hebrew  Scriptures,  as  in  the  Sep- 
tuagint  and  in  the  English  Bible,  it  followed  the 
Book  of  Judges,  and  was  sometimes  even  reck- 
oned part  of  it 

The  story  told  in  the  Book  of  Ruth  is  a 
charming  epic,  relating  the  love  of  Ruth,  a  young 
widow  of  the  tribe  of  Moabites,  for  Naomi,  the 
mother  of  her  dead  husband.  Ruth  and  her 
mother-in-law  were  very  poor,  and  Ruth  gleaned 
in  the  fields  of  Boaz,  a  rich  husbandman  of  Bethel. 
Boaz,  upon  noticing  the  lovely  Jewess,  directed 
his  harvesters  to  leave  a  generous  supply  of  grain 
on  the  ground,  thus  enabling  Ruth  to  glean  a 
plenty.  Subsequently  Ruth  married  Boaz;  she 
was  the  great-grandmother  of  David.  Consult 
♦Popular  Introduction  to  the  Book  of  Ruth,* 
by  R  W.  Bush  (London,  1883). 

Ruthe'nians,  Russiuaks,  or  Red  Russians, 
are  the  Slavonic  tribes  inhabiting  eastern 
Galicia,  Bukowina,  and  northeastern  Hungary. 
The  number  of  Ruthenians  in  the  Austrian  Em- 
pire amounts  to  3,000,000,  of  whom  about  500,- 
000  are  settled  in  Hungary.  Very  few  can  read 
or  writ*.  Their  dwellings  are  wretched  huts  of 
boards  and  mud.  Superstition  is  very  rife.  In 
the  popular  songs,  which  have  a  close  connec- 
tion with  those  of  the  other  Slavonic  nations, 
there  is  a  prevalent  strain  of  sadness  both  in  the 
words  and  in  the  melodies.  The  occupations  of 
the  people  are  pasturage,  ag^'iculture,  and  carry- 
ing (by  means  of  conveyances  drawn  by  ani- 
mals). Of  manufacturing  industry  there  is  no 
trace.  The  towns  are  inhabited  by  Poles  and 
Jews;  the  nobility  are  Polonized.  The  Ruthe- 
nians belong  for  the  most  part  to  the  United 
Greek  Church,  and  pay  a  blind  obedience  to  their 
clergy.  They  are  bitterly  hostile  to  the  Poles, 
and  latterly  their  efforts  have  been  directed  to 
the  separation  of  Galicia  into  a  Polish  kingdom 
in  the  west  and  a  Ruthenian  in  the  east.  They 
have  likewise  begun  to  attach  themselves  in 
their  literature  to  Russia,  allowing  the  Ruthenian 
dialect  to  drop  out  of  existence  as  a  literary 
tongue. 

Ruthe'nium,  a  metal  of  the  platinum 
group.  It  has  the  atomic  weight  101.7,  and 
the  symbol  Ru.  Some  specimens  of  platinum 
ore  contain  from  3  to  6  per  cent  of  ruthenium. 
It  is  a  whitish-gray  metal,  having  a  specific 
gravity  of  11  to  114;  is  very  infusible,  more 
so  than  any  other  metal  except   osmium;   18 
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ecatcely-  attacked  by  nitromuriatic  acid,  but  is 
tnore  easily  oxidized  by  fusion  with  nitre, 
■chlorate  of  potassium,  etc.,  than  platinum. 
Ruthenium  forms  a  series  of  salts  which  arc 
analogous  to  those  of  platinum. 

Rutherford,  N.  J.,  borough  in  Bergen 
County;  on  the  Erie  railroad;  about  nine  miles 
•from  New  York,  seven  miles  southeast  of 
Paterson,  and  eight  miles  north  of  Jersey  City. 
It  is  a  residential  place,  occupied  chiefly  by 
tusiness  men  from  New  York.  Several 
electric  lines  connect  the  borough  with  many  of 
-the  cities  and  boroughs  in  the  vicinity.  Its  prin- 
cipal public  buildings  are  churches,  schools,  and 
a  public   library.    Pop.     (1890)    2,293;     (1900) 

441 1 ;  (1910)  7.045. 

Rutherford,  Ernest,  Canadian  physicist:  b. 
Nelson,  New  Zealand,  in  1871.  He  was  edu- 
■cated  at  Nelson  College  and  the  University  of 
New  Zealand,  and  at  Trinity  College,  Cam- 
bridge, England.  He  was  awarded  the  i8si 
Exhibition  Science  Scholarship  in  1895  and  from 
ihat  tinte  until  1898  worked  at  research  in  the 
Cavendish  Laboratory,  Cambridge,  in  the  latter 
year  being  appointed  professor  of  physics  in 
McGill  University,  Montreal.  In  1903  he  was 
-elected  a  Fellow  of  the  Royal  Society;  in  1904 
delivered  the  Bakerian  lecture  before  the  Royal 
Society  and  was  awarded  the  Rumford  Medal ; 
in  1905  delivered  the  Silliman  lectures  at  Yale 
University.  He  is  the  author  of  numerous  pa- 
pers on  the  conduction  of  electricity  through 
gases  and  on  radioactivity,  and  also  published 
'Radioactivity*  (Cambridge  University  Press 
1904). 

Rutherford,  riifh'^r-ferd,  Lewis  Morris, 
American  astronomer:  b.  Morrisania,  N.  Y.,  25 
Nov.  1816;  d.  Tranquility,  N.  J.,  30  May  1892. 
He  was  ^aduated  from  Williams  College  in 
1834,  admitted  to  the  bar  in  1837,  and  practised 
law  in  New  York  until  1849.  He  then  devoted 
himself  to  the  study  of  science,  making  valuable 
investigations  in  the  departments  of  astronomi- 
cal photography  and  spectral  analysis.  He  made 
several  instruments  for  use  in  his  laboratory, 
among  which  were  an  object  glass,  a  micrometer 
for_  measuring  astronomical  photographs  and  a 
dividing  engine  (q.v.)  of  great  value.  He  was 
a  trustee  of  Columbia  University  from  1858^*4, 
when  he  resigned  and  presented  his  astronomical 
instruments  to  that  institution  where  they  are 
now  mounted,  and  was  also  one  of  the  original 
members  of  the  Academy  of  Science. 

Rutfaven,  ruth'vSn  (Scotch,  rTv'gn),  Raid 
-of,  one  of  the  strangest  conspiracies  in  Brit- 
ish_  history,  and  even  as  yet  unexplained,  in 
which  an  attempt  was  made  on  the  life  of  James 
VI.,  then  king  of  Scotland,  and  afterward,  as 
James  I.,  king  of  England,  after  being  decoyed 
to  Cowrie  House,  at  Perth,  in  the  month  of  Au- 
gust, 1600,  by  Alexander  Ruthven,  brother  of  the 
Earl  of  Cowrie.    See  Cowrie  Conspiracy. 

Rufland,  Vt,  city,  county-seat  of  Rutland 
County;  on  the  Otter  and  East  creeks,  and  on 
the  Rutland,  B.  &  R.,  and  the  Delaware 
&  H.  R.R.'s;  about  56  miles  south-south- 
west of  Montpelier,  the  State  capital,  and  about 
■^2  miles  south  by  east  of  Burlington.  It  was 
settled  in  1770  by  persons  from  the  East  and 
■was  incorporated  in  1761,  by  New  Hampshire. 
It  was  chartered  as  a  city  in  1892.    Rutland  was 


in  the  battle  region  of  the  War  of  the  Revolution. 
Two  forts  were  erected  here,  as  it  was  situated 
on  the  Great  Northern  Military  Road.  In  1781 
it  was  made  the  capital  of  the  county,  and  from 
1784  to  1804  it  was  one  of  the  State  capitals. 
The  old  boundaries  included  an  area  of  26,000 
acres  with  the  Green  Mountains  on  the  east  and 
the  Taconic  Range  on  the  west.  In  1886  the 
towns  of  Proctor  and  West  Rutland  were  set  off 
from  Rutland.  The  area  of  the  city  (1903)  is 
8}4  square  miles.  The  new  towns  have  inde- 
pendent governments,  but  all  are  united  com- 
mercially. Rutland  is  in  an  agricultural  region, 
but  is  well-known  for  its  extensive  marble 
quarries  and  industries  connected  with  the  ship- 
ment of  marble.  Iron  ore,  fire-clay,  and  slate 
are  found  in  the  vicinity.  The  marble  works 
have  been  of  considerable  importance  since  1830. 
The  quarries  are  now  in  the  new  towns,  but  the 
industries  continue  as  formerly.  The  chief  in- 
dustrial establishments  of  Rutland  are  manu- 
factories in  which  are  made  machinery  for  quar- 
rying, and  channeling  marble,  machine  shops, 
engine  and  boiler  works,  Howe's  scale  factory, 
sash,  door,  and  blind  factories,  butter  and  cheese 
factory  machinery,  lumber  and  brick  yards, 
sugar  evaporator  works,  creameries,  add  flour 
and  grist  mills.  The  government  census  of  1900 
gives  the  number  of  manufacturing  establish- 
ments 186;  the  amount  of  capital  invested, 
$3,112,530;  number  of  wage-earners  in  manufac- 
tories, 1,791;  annual  amount  of  wages,  $773,304; 
value  of  product,  $2456,677.  The  principal 
buildings  are  Memorial  Hall,  built  in  honor  of 
the  soldiers  of  Rutland  who  fell  in  the  Civil 
War,  Baxter  Memorial  Hall,  the  government 
building,  the  county  court-house,  city-hall,  house 
of  correction,  opera  house,  bank  buildings, 
churches,  and  sdiools.  The  material  for  the 
construction  of  Memorial  Hall  was  donated  by 
the  marble  quarry  companies  and  the  cost  addi- 
tional was  $60,000.  The  educational  institutions 
are  a  high  school.  Saint  Joseph's  Academy,  pub- 
lic and  parish  graded  schools,  the  Rutland  Free 
Library,  and  Baxter  Memorial  Library.  The 
city  is  well  equipped  with  banks,  newspapers, 
and  wholesale  and  retail  business  establishments. 
Pop.  (1890)  Rutland  11,760;  West  Rutland, 
3,680;  Proctor,  1,758;  total,  17,198;  Rutland 
(1900)  11499;  (1910)  13,546.  Consult:  Hem- 
ingway, 'Gazetteer  of  Vermont' ;  Moore, 
'Churches  of  Rutland,  Vermont.' 

Rutledge,  riit'lej,  Edward,  American  sol- 
dier and  legislator :  b.  Charleston,  S.  C,  23  Nov. 
1749;  d.  there  23  Jan.  1800.  He  was  admitted 
to  the  bar  in  1773,  established  a  practice  in 
Charleston  and  in  1774  was  elected  to  the  Con- 
tinental Congress.  He  was  a  signer  of  the 
Declaration  of  Independence  in  1776  and  a  mem- 
ber of  the  first  board  of  war.  In  this  capacity  he 
was  delegated  with  John  Adams  and  Benjamin 
Franklin  to  confer  with  Lord  Howe  on  the  sub- 
ject of  a  reconciliation,  but  declined  to  treat 
with  him  excepting  on  the  basis  of  American 
independence.  As  lieutenant-colonel  of  the 
Charleston  artillery  he  assisted  in  expelling  the 
British  from  Port  Royal  in  1779  and  in  1780  was 
captured.  After  his  release  a  year  later  he  re- 
sided in  Philadelphia,  was  a  member  of  the 
Jacksonborough  legislature  in  1782,  and  after 
the  war  returned  to  Charleston  where  he  re- 
sumed his  law  practice.    He  was  for  many  years 
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a  member  of  the  State  legislature,  was  elected 
United  States  Senator  in  1794,  and  governor  of 
South  Carolina  in  1798.  Consult  McCrady, 
♦South  Carolina  in  the  Revolution*  (1901-2). 

Rutledse,  John,  American  jurist;  brother 
of  Edward  Rutledge  (q.v.) :  b.  Charleston,  S. 
C,  1739;  d.  there  23  July  i8oa  He  studied  law 
in  England,  returned  to  Charleston  in  1761,  and 
there  established  himself  in  law  practice.  From 
the  outset  of  his  career  he  was  an  ardent  op- 
ponent of  the  oppressive  laws  governing  the 
colonies  and  as  delegate  to  the  congress  at  New 
York  in  1765  openly  advocated  the  united  re- 
sistance of  the  colonies.  In  1774  he  was  a  mem- 
ber of  the  South  Carolina  convention  which  car- 
ried a  resolution  that  South  Carolina  should 
be  represented  in  the  Continental  Congress.  He 
served  as  delegate  to  the  Congress  of  1775  and 
in  1776  was  chairman  of  the  committee  that 
framed  the  South  Carolina  constitution,  was 
elected  president  of  the  State  _  government 
and  commander-in-chief  of  the  militia.  When  the 
British  forces  arrived  off  Cape  Fear  be  fortified 
Charleston  and  prevented  the  invasion  of  the 
State.  He  resigned  his  office  in  1778  through 
dissatisfaction  with  changes  in  the  constitution, 
but  was  recalled  in  the  following  year  and  in- 
vested with  dictatorial  authority.  He  at  once 
set  about  preparations  for  defense  and  held  the 
city  until  1780.  He  then  joined  the  forces  of 
General  Greene  and  upon  the  recapture  of 
Charleston  resumed  his  duties  as  governor.  In 
1782  he  was  elected  to  the  Continental  Congress, 
was  re-elected  in  1783  and  in  1784  became 
chancellor  of  South  Carolina.  He  was  a  mem- 
ber of  the  convention  which  framed  the  Consti- 
tution of  the  United  States  in  1787.  He  be- 
came chief  justice  of  his  State  in  1791,  and  in 
1795  was  appointed  chief  justice  of  the  Supreme 
Court.  His  mind  failed  in  the  following  year 
and  he  held  no  further  public  office. 

Ruwenzori,  roo-wen-z6'r6,  a  group  of 
mountains  in  Africa,  north  of  the  equator,  dis- 
covered by  Stanley  in  1888,  in  his  great  journey 
from  the  west  to  the  east  coast,  when  he  brought 
Emin  Pasha  away  with  him.  It  appears  to  be  a 
chain  of  heights  about  16,000  feet  in  elevation, 
and  is  clad  with  snow  and  traversed  by  large 
glaciers.  It  lies  about  20Q  miles  to  the  west- 
ward of  the  Victoria  Nyanza,  and  between  the 
Albert  Nyanza  and  Albert  Edward  Nyanza.  The 
river  Semliki,  which  connects  the  two  lakes, 
flows  in  a  valley  near  the  range.  The  snow-line 
is  about  13,000  feet  above  sea-level.  These 
mountains  are  sometimes  identified  with  the 
Mountains  of  the  Moon,  spoken  of  by  ancient 
writers. 

Ruvsbroeck,  rois'brik,  or  Rusbroek,  roos'- 
brok,  Jean  de,  Dutch  mystic:  b.  Ruysbroeck 
1293 ;  d.  Gronendal  1381.  He  was  educated  at 
Brussels  and  for  26  years  was  vicar  of  the 
church  of  St.  Gudula  there.  In  1353  he  re- 
nounced the  secular  priesthood  and  entered  the 
Augustinian  monasteryof  Gronendal,  in  the  forest 
of  Soigny,  where  he  became  prior,  lived  a  con- 
templative life  and  wrote  his  mystical  works. 
His  four  principal  works  are  <Die  Zierde  der 
geistlichen  Hochzeit' ;  <Der  Spiegel  der  Selig- 
keit' ;  *Von  dem  funkelnden  Stein* ;  and 
*Samuel.*  They  were  originally  written  in 
Dutch  and  are  regarded  by  nis  countrymen  as 


among  the  best  prose  of  the  Netherlands  during 
the  Middle  Ages.  Translations  were  made  into 
German,  French  and  Latin.  The  four  works 
cited  were  edited  by  Amswaldt  (1848)  ;  no  col- 
lected edition  has  been  made  embracing  his  other 
works,  which  however,  are  mainly  restatements 
of  the  main  features  of  the  foregoing.  Consult : 
Engelhardt,  'Richard  von  S.  Victor  und  Johann 
Ruysbrock*  {1838);  Ullmann,  'Reformatoren 
vor  der  Reformation.* 

Ruysbroek,  Willem  van  (Guillaitxc  db 
RuBRUQUis),  Franciscan  friar  and  traveler:  b. 
Brabant  about  1215 ;  d.  some  time  after  1293.  He 
was  sent  by  Louis  IX.  of  France  to  Central  Asia 
to  bring  about  an  alliance  with  Sartacb,  a  sup- 
posed Christian  prince  of  Kiptohak,  then  at  war 
with  the  Saracens.  In  May  1253  he  set  out 
from  Constantinople  upon  his  mission  with  two 
other  Franciscan  friars  and  an  interpreter; 
crossed  the  steppes,  now  a  part  of  the  Russian 
province  of  Ekaterinoslav,  reached  the  banks  of 
the  Don,  and,  after  many  hardships,  the  camp 
of  Sartach  near  the  Volga;  Refused  permission  to 
preach  Christianity  in  Tartary,  he  made  his  way 
across  the  Caucasus  into  Armenia,  Persia  and 
Asia  Minor,  reaching  Tripoli  in  Syria  in  Au- 
gust 1255.  An  account  of  the  countries  and 
peoples  visited  by  these  missionaries  was  writ- 
ten by  Ruysbroek  and  sent  to  the  French  king. 
The  best  modern  translation  is  that  of  Michel 
and  Wright  in  Vol.  IV  of  'Receuilde  Voyages  et 
Memoires  de  la  Societe  de  Geographic*  (1839). 

Riqrsdael,  Jacob  van.     See  Rcisdaeu 

Ruyter,  rfter  (Dutch,  roi'tSr),  Michael 
Adriaanzoon  de,  Dutch  admiral:  b.  Flushing 
24  March  1607 ;  d.  Syracuse,  Italy,  29  April  1670I 
He  early  entered  the  navy  and  rose  from  cabm- 
boy  to  captain  (in  1635).  In  1641  he  was  placed 
as  rear-admiral  in  command  of  a  fleet  sent  to  the 
assistance  of  the  Portuguese,  who  had  thrown 
off  the  yoke  of  Spain,  and  he  was  afterward 
employed  against  the  Barbary  corsairs.  In  tbe 
war  between  the  Dutch  and  English,  which  com- 
menced in  1652,  Ruyter  repeatedly  distinguished 
himself,  especially  in  the  battle  fought  in  Feb- 
ruary 1653,  near  the  mouth  of  the  Channel,  in 
which  Blake,  commanding  the  English,  defeated 
Tromp  and  Ruyter,  who  commanded  the  Dutch. 
He  became  vice-admiral  of  Holland  after  the 
death  of  Tromp  in  1653  and  afterward  senred 
against  the  Portuguese,  the  Swedes,  and  the 
Algerines.  He  commanded  in  the  great  battle 
fought  in  the  Downs  in  June  1666,  against  Prince 
Rupert  and  the  Duke  of  Albemarle,  and  in  the 
following  year  made  his  memorable  expedition 
up  the  Thames,  when  he  destroyed  Upnor  Castle 
and  burned  some  ships  at  Sheerness.  He  was 
made  admiral-in-chief  of  the  Dutch  fleet  and 
commanded  at  the  battle  of  Solebay  (Southwold 
Bay)  in  1672,  when  the  Dutch  were  defeated  by 
the  English  under  the  Duke  of  York;  but  in  the 
following  year  gained  a  victory  over  the  com- 
bined English  and  French  fleets.  Consult  'Life* 
by  Milne  (1897). 

Ryan,  ri'an,  Abram  Joseph,  American  poet 
and  Roman  Catholic  clergyman :  b.  Norfolk,  Va., 
IS  Aug.  1839;  d.  Louisville,  Ky.,  22  April  1886. 
He  became  a  chaplain  in  the  Confederate  army 
shortly  after  his  ordination  to  the  priesthood, 
and  served  until  the  close  of  the  war,  after- 
ward engaging  in  clerical  labors  in  New  Or- 
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leans,  where  he  edited  the  'Star.*  He  subse- 
quently removed  to  KnozriUe.  Tenn.,  and  thence 
to  Augusta,  Ga.,  where  he  established  the  'Ban- 
ner of  the  South.'  He  was  later  in  charge  of  a 
parish  in  Mobile,  Ala.,  but  in  1880  went  North 
where  he  engaged  in  lecturing  and  also  super- 
vised the  publication  of  his  poems,  subsequently 
returning  to  the  South.  Mis  works  include 
'The  Conquered  Banner  and  other  Poems* 
(1880)  ;  'Poems'  (1880) ;  etc. 

Ryan,  EUlward  George,  Chief  Justice  for 
more  than  six  years  of  the  Supreme  Court  of 
the  State  of  Wisconsin:  b.  Newcastle  House, 
near  the  village  of  Enfield,  County  Meath, 
Ireland,  13  Nov.  i8ia  His  father,  Edward,  was 
a  younger  son  of  the  family  of  Ryan,  of  Bat- 
linakill;  his  mother,  Abby,  was  the  eldest 
daughter  of  John  Keogh,  chairman  of  the 
Catholic  Committee  of  Mount  Jerome.  By 
means  of  an  annuity,  obtained  from  this  Keogh, 
the  ten  children  of  Edward  and  Abby  received 
an  excellent  education.  Edward  George  was 
<»ent  to  Clongowes  Wood  College,  where  he  re- 
mained from  1830  until  1837.  He  was  always 
destined  for  the  law  and  was  nominally  en- 
paged  in  its  pursuit  in  1828  and  1829.  Obtain- 
ing his  father's  consent,  he  removed  to  New 
York  city  in  1830,  where  he  studied  law,  sup- 
porting himself  by  teaching.  Admitted  to  prac- 
tice in  1836,  he  removed  in  the  same  year  to 
Chicago,  111.  In  1839  he  became  the  editor, 
in  that  city,  of  a  newspaper  called  the  Tribune, 
Democratic  in  politics  and  closing  its  career  in 
1841.  During  a  portion  of  this  editorial  period 
he  was  prosecuting  attorney  of  Cook  County. 
Mr.  Ryan's  health  being  poor  in  Chicago,  he  re- 
moved in  1842  to  Racine,  Wis.,  and  in  December 
1848  to  Milwaukee  in  the  same  State.  While 
residing  in  Racine  he  was  in  1846  a  delegate  to 
»  convention  at  Madison,  the  capital  of  the 
then  territory,  which  met  to  frame  a  State 
constitution.  As  chairman  of  the  committee  on 
banks  and  banking,  and  member  of  the  com- 
mittees on  the  judiciary  and  on  education  he 
wielded  great  influence  in  the  deliberations  of 
the  convention.  While  the  constitution  which 
this  convention  framed  was  repudiated  by  the 
people,  yet  the  reputation  of  Mr.  Ryan  as  a 
lawyer  and  a  publicist  was  established. 

As  a  practitioner  in  Milwaukee  he  achieved 
great  renown,  especially  in  crinriinal  causes.  His 
most  conspicuous  effort  was  in  1853,  when  he 
was  employed  to  assist  the  managers  of  the 
Assembly  of  Wisconsin  in  its  impeachment  be- 
fore the  State  Senate  of  Levi  Hubbell,  Judge 
of  the  Second  Judicial  Circuit.  This  trial  ran 
through  many  weeks  and  was  characterized  on 
Mr.  Ryan's  part  by  the  most  skilful  treatment 
of  witness  and  by  the  most  powerful  invective 
in  denunciation  of  the  defendant. 

Although  a  Democrat  of  the  States  rights 
school,  Mr.  Ryan  was  always  loyal  to  the 
Government  of  the  United  States.  The  "Ryan 
Address*  issued  by  him  in  1862  did  much  to 
uphold  the  hands  of  the  Government  in  its 
struggle  for  existence. 

On  the  7th  of  June,  1874.  Mr.  Rvan  stepped 
from  active  practice  at  the  bar  to  the  position 
of  Chief  Justice  of  the  Supreme  Court.  This 
was  by  executive  appointment.  In  April.  1875, 
he  was  elected  by  the  people  to  the  same  office 
for  a  term  to  expire  in  January,  1882.    He  did 


not  survive   to  finish  this   term.    He  died  in 
Madison  on  19  Oct.  1880. 

WnxiAU  W.  Wight. 

Ryan,  James,  American  Roman  Catholic 
bishop:  b.  Thurles,  County  Tipperary,  Ireland, 
1848.  He  came  to  the  United  States  when  a 
child,  studied  for  the  priesthood  at  the  sem- 
inaries of  Saint  Thomas  and  Saint  Joseph, 
Bardstown,  Ky.,  was  professor  at  Saint  Jo- 
seph's and  after  ordination  served  on  the  Ken- 
tucky mission  for  seven  years.  In  1878  he  was 
appointed  to  a  charge  at  Wataga,  III.,  and  after- 
ward was  for  a  time  at  Danville.  He  was  rec- 
tor of  Ottawa  from  1881-8,  when  he  was  con- 
secrated bishop  of  Alton. 

Ryan,  Patrick  John,  American  Roman 
Catholic  prelate:  b.  Cloneyharp,  Ireland,  20 
Feb.  183 1.  He  pursued  his  elementary  studies 
at  the  Christian  Brothers'  school  in  Thurles  and  . 
began  his  first  classical  course  at  Mr.  Naugh- 
ton's  school  in  the  parish  of  Rathmines.  De- 
termined to  become  a  missionary  in  the  United 
States,  he  entered  Carlow  College  and  after 
receiving  sub-deaconship  there,  came  to  the 
diocese  of  Saint  Louis,  Mo.  He  was  ordained 
to  the  priesthood  in  1853,  made  rector  of  the 
cathedral  and  subsequently  appointed  pastor  of 
the  Church  of  Saint  John  the  Evangelist  and 
vicar-general  of  the  Saint  Louis  diocese.  In 
1868  Father  Ryan  accompanied  Archbishop  Ken- 
rick  to  Rome  and  while  there  preached  a  series 
of  Lenten  sermons  that  elicited  great  praise.  On 
14  April  1872,  he  was  consecrated  Titular  Bishop 
of  Tricomia  and  coadjutor  to  Archbishop  Ken- 
rick  and  on  11  Jan.  1894  was  elevated  to  the 
titular  archbishopric  of  Salamis,  being  trans- 
ferred the  same  year  to  the  arch  {episcopal  see  of 
Philadelphia.  In  1883  he  was  among  the  United 
States  prelates  chosen  to  visit  Rome  in  the  in- 
terest of  the  Catholic  Church  in  America.  He 
gave  two  annual  inaugural  addresses  at  the 
State  University  of  Missouri,  lectured  twice  be- 
fore the  representatives  of  the  Missouri  legisla- 
ture and  delivered  discourses  in  nearly  all  the 
large  cities  of  the  United  States,  notable  among 
these  lectures  being  that  on  Modem  Skepticism. 
He  has  published  'What  Catholics  Do  Not  Be- 
lieve,' and  'The  Causes  of  Modern  Religious 
Skepticism.*  In  1902  President  Roosevelt  ap- 
pointed Archbishop  Ryan  a  member  of  the 
Indian  Commission  and  he  is  a  member  of  the 
Executive  Board  of  Catholic  Indian  Missions. 
The  archdiocese  of  Philadelphia  over  which  he 
now  presides  (1905)  has  a  Catholic  population 
of  about  475,000;  503  priests;  234  churches;  115 
parochial  schools;  5  hospitals  and  12  orphanages 
besides  many  benevolent  and  educational  insti- 
tutions. 

Ryazan,  re-a-zan'.    See  Riazan. 

Rybinsk,  rii'bensk,  or  Rutmisk,  Russia,  in 
the  government  of  Yaroslav,  52  miles  northwest 
of  Yaroslav,  on  the  Volga,  at  the  confluence  of 
the  Rybinsk.  As  the  port  of  Saint  Petersburg, 
it  is  one  of  the  most  important  points  of  north 
central  Russia.  It  became  a  centre  of  traffic 
when  the  three  canal  systems  connecting  Saint 
Petersburg  with  the  Volga  were  opened.  Its 
enormous  business  of  transshipment  and  active 
trade  in  grain  and  hemp,  during  the  season,  in- 
creases the  population  by  nearly  100,000  workers. 
Permanent  pop.  about  30,000. 
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Rydal,  England,  a  picturesque  village  in  the 
county  of  Westmoreland,  two  miles  northwest 
of  Ambleside.  It  is  situated  in  a  narrow  gorge 
formed  by  the  projection  of  two  mountains  near 
Rydal  Lake.  The  lake,  only  half  a  mile  in  area, 
contains  two  beautiful  islets,  is  encircled  by 
meadows  and  dominated  by  rocky  heights  which 
add  to  the  charm  and  calm  beauty  of  the  sur- 
roundings, so  celebrated  in  English  literature. 
Rydal  Hall  is  a  fine  mansion  in  a  park  which 
contains  many  grand  forest  trees  and  a  cascade 
immortalized  in  verse  by  Wordsworth,  who  lived 
for  some  years  at  Town  End,  near  by,  the  resi- 
dence also  for  a  time  of  De  Quincey. 

Rydberg,  rud'bfrg,  Abraham  Victor,  Swed- 
ish writer:  b.  JonkopingiS  Dec.  1829;  d.  Stock- 
holm 21  Sept.  1895.  He  studied  at  the  Uni- 
versity of  Lund,  and  in  1855  entered  journalism, 
contributing  to  the  leading  paper  of  Gothem- 
bourg.  In  1868  he  was  sent  to  an  assembly  of 
the  church  where  he  was  the  champion  of 
liberal  ideas,  and  from  1870  to  1872  sat  in  the 
Riksdag.  In  1882  he  became  professor  of  the 
history  of  civilization  at  Stockholm.  He  is  the 
author  of  'The  Pirate  of  the  Baltic"  (1857); 
'The  Last  of  the  Athenians'  (1859),  which 
has  been  translated  into  English,  German,  and 
Danish;  'The  Doctrine  of  Christ  According  to 
the  Bible'  (1862);  'Magic  of  the  Middle  Ages' 
(1864)  ;  'Romish  Legends  of  the  Apostles  Peter 
and  Paul'  (1871);  etc.  His  works  include 
studies  in  aesthetics,  philosophy  and  psychology, 
besides  poetry  and  a  translation  of  Goethe's 
'Faust,'  and  he  is  regarded  as  one  of  the  fore- 
most Swedish  men  of  letters. 

Ryde,  rid,  England,  a  watering-place  in 
the  Isle  of  Wight,  on  the  Spithead  shore,  seven 
miles  east-northeast  of  Newport.  It  is  regularly 
laid  out  on  a  sloping  site,  and  is  a  picturesque, 
•elegant,  and  well  patronized  summer-resort,  hav- 
ing regular  and  frequent  steamboat  communi- 
<ation  with  Portsmouth,  Portsea,  Southsea,  etc. 
Pop.  about  13,000. 

Rydelins,  Andrew,  Swedish  prelate  and 
■scholar,  b.  Linkoeping,  in  1671 ;  d.  1738.  He 
studied  under  John  Bilberg,  and  became  in- 
structor of  philosophy  and  theology  at  Lund, 
where  later  he  was  appointed  bishop.  In  1718 
he  published  a  'Course  of  Philosophy';  his 
other  works  include  'Grammatista  Philoso- 
phans';  'Sententise  Philosophise  Fundamentales' ; 
'Orationes  Academicae.' 

Ryder,  ri'der,  Albert  Pinkham,  American 
.artist:  b.  New  Bedford,  Mass.,  19  March  1847. 
He  studied  his  profession  under  William  E. 
Marshall  and  in  the  art  schools  of  the  National 
Academy  of  New  York.  He  has  made  a  spe- 
cialty of  pastoral  landscape  and  has  been  styled 
■"the  last  of  the  Romanticists.' 

Ryder,  William  Henry,  American  Univer- 
salist  cler®rman :  b.  Provincetown,  Mass.,  13 
July  1822;  d.  Chicago,  111.,  8  March  1888.  He 
engaged  in  preaching  when  but  19  and  at  21  be- 
came- pastor  of  the  First  Universalist  Society  in 
Concord,  N.  H.  He  afterward  preached  at 
Nashua  for  two  years  and  then  traveled  in  the 
Holy  Land.  In  1850  he  accepted  the  pastorate 
•of  the  Universalist  Church  at  Roxbury,  Mass., 
from  which  he  resigned  in  i860  to  become  pastor 
of  Saint  Paul's  Church,  Chicago.  At  his  death 
lie  bequeathed  more  than  half  a  million  dollars 


to  various  charitable,  educational,  and  religious 
organizations  without  regard  to  any  difference 
in  creed. 

Rydqvist,  John  Erik,  Swedish  author  and 
critic,  b.  Gothenburg  20  Oct.  1800;  d.  19  Dec 
1877.  He  abandoned  trade  in  1820  to  study  law 
and  ancient  languages,  and  in  1827  received  a . 
civil  appointment  in  the  central  administration. 
He  became  known  by  his  literary  and  critical 
works,  joined  the  staff  of  the  Royal  Library 
at  Stockholm,  and  in  1843  was  appointed  chief 
librarian.  The  same  year  he  succeeded  Ber- 
zelius  as  member  of  the  Swedish  Academy.  Be- 
sides numerous  translations  of  Greek  and  Eng- 
lish works  into  Swedish,  literary  and  critical 
essays  published  in  various  collections,  notably 
in  the  'Heimdal,'  a  critical  review  that  he  con- 
ducted from  1828  to  1832,  his  principal  works 
include  'The  Chief  Literary  Events  of  Past 
Ages'  (1828)  ;  'The  Most  Ancient  Stage  Works 
of  the  North'  (1836);  'The  Civil  Service  in 
Sweden'  (1838)  ;  'J.  Olof  Wallin'  (1839),  a  bio- 
graphical study;  'Travels  in  Germany,  France 
and  Italy'  (1838);  and  'The  Laws  of  the  Swed- 
ish Language'  (2  vols.  1850-57),  a  philological 
work  of  great  value. 

Rye,  N.  Y.,  a  town  of  Westchester  County, 
on  the  New  York,  New  Haven  &  Hartford 
R.R.,  eight  miles  northeast  of  New  Rochelle. 
Rye  was  founded  in  1660,  and  five  years  later 
was  organized  as  a  town  of  Connecticut,  the 
border  line  not  being  settled  until  1700.  One  of 
Rye's  interesting  features  is  the  Jay  homestead, 
where  John  Jay  spent  his  youth.  Port  Chester, 
a  manufacturing  village  is  within  the  boundaries 
of  Rye,  and  Rye  Beach  on  Long  Island  Sound, 
with  its  picturesque  colony  of  bungalows,  cot- 
tages and  shacks,  is  a  favorite  summer  resort 
for  bathing,  boating  and  other  recreations.  Pop. 
(1910)  3.964. 

Rye  (Secale  cereale),  a  plant  of  the  grass 
family,  and  allied  to  wheat,  which  yields  the 
fifth  most  important  cereal  crop  in  the  United 
States.  It  is  an  erect  hardy  annual,  with  slen- 
der stiff  culms  from  four  to  six  feet  high,  flat 
leaves,  and  a  terminal,  compact,  somewhat  flat- 
tened, bearded  spike  from  four  to  six  inches 
long.  "The  spikelets  are  usually  two-flowered, 
sessile,  compressed,  alternate,  convex  on  one 
side  and  flat  on  that  next  the  rachis.  The  outer 
glume  is  keeled  and  often  carries  a  short  awn, 
while  the  flowering  glume  carries  a  long  awn. 
Each  floret  has  three  stamens  and  two  very 
short  styles.  The  grain  is  oblong,  furrowed 
on  the  inside,  hairy  at  the  apex  and  generally 
free  from  the  flowering  glume  and  palea.  The 
plant  is  not  found  wild,  but  is  believed  to  be 
indigenous  to  the  country  bordering  the 
Black  and  the  Caspian  seas.  The  granules  of 
rye-starch  are  larger  than  those  of  wheat  or  bar- 
ley, some  being  .0016  of  an  inch  in  diameter. 
The  form  of  the  larger  ones  is  that  of  a  flat- 
tened disk  with  a  depressed  centre  having  cracks 
on  its  outer  edge.  Tl^  hilum  is  central  with 
lines  radiating  almost  to  the  circumference. 

Rye  is  hardier  than  wheat  and  is  usually  cul- 
tivated in  cool  regions  on  sandy  or  light  soils, 
and  in  the  Eastern  States  on  medium  loams 
which  have  become  physically  or  chemically  de- 
fective and  will  not  produce  satisfactory  wheat 
crops.  It  will  thrive  on  reclaimed  peaty  soils. 
In  the  rotation,  rye  occupies  the  same  place  that 
wheat  would,  and,  like  the  latter,  prefers  a  fine 
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firm  seed  bed.  For  a  grain  crop,  irom  i}4  to 
2  bushels  per  acre  are  usually  sown  in  the  au- 
tumn. Judicious  rolling  and  harrowing  in 
spring  is  often  beneficial.  The  crop  is  harvested 
just  before  it  is  fully  ripe,  a  good  yield  vary- 
ing between  15  and  30  bushels  of  grain  and  from 
one  to  two  tons  of  straw.  The  straw  is  particu- 
larly tough  and  pithy  and  of  little  feeding 
value.  It  takes  a  long  time  to  rot  in  the  manure 
heap  when  used  as  litter,  unless  it  is  chaffed. 

Two  types  of  rye  are  grown,  the  common 
or  autumn-sown  usually  grown  for  grain,  and  the 
spring-sown  usually  sown  in  spring,  but  the  former 
may  be  sown  in  spring  and  the  latter  in  autiunn. 
Midsummer  or  Saint  John's  Day  rye  and  giant  or 
Tyrolese  rye  are  spring  varieties  and  good  for 
forage,  the  latter  requiring  a  rich  soil.  When 
grown  for  forage,  as  a  cover  crop,  or  to  be 
plowed  in  as  green  manure,  three  bushels  of  rye 
may  be  sown  per  acre  at  various  seasons  of  the 
year,  the  only  proviso  being  that  there  shall  be 
sufficient  moisture  and  warmth  present  to  insure 
germination  and  growth.  Green  rve  is  an  excel- 
lent feed,  either  for  soiling  or  folding  in  the 
spring,  being  well  suited  for  cows  in  milk  or 
ewes  with  lambs.  As  soon  as  the  ear  appears 
the  straw  becomes  tough  and  woody,  so  that 
stock  refuse  it,  hence  it  should  be  grown  in 
small  areas  and  a  succession  put  in.  A  bushel 
weighs  about  56  pounds  and  each  pound  con- 
tains on  an  average  about  21,000  kernels. 

Feeding  Value  and  Uses. —  In  northern  Eu- 
rope the  grain  is  largely  used  for  bread-making, 
but  in  this  country  it  is  chiefly  employed  either 
in  the  manufacture  of  malt  and  spirituous  li- 
quors, as  rye  whiskey,  etc.,  or  as  food  for  stock. 
Holland's  gin  and  the  national  Russian  drink, 
kvass,  are  largely  made  from  rye.  The  follow- 
ing table  shows  that  rye  does  not  differ  ma- 
terially from  wheat  in  composition,  nor  are  its 
by-products  chemically  dissimilar  from  those  of 
the  wheat  grain : 


Average 

percentage 

composition 

of 

Water 

Ash 

Pro- 
tein 

Crude 
fibre 

Nitro- 
gen- 
free 

extract 

Ether' 
extract 

Rye   

Rye  flour... 
Rye  bran. . .. 
Ryt  shorts. . 

1 1.6 
1 3.1 
11.6 
9-3 

1-9 
0.7 
3.6 
5-9 

10.6 
6.7 

18.0 

1-7 
0.4 
35 
5.1 

in 
59.9 

3.8 
3.8 

The  percentage  digestibility  of  rye  meal  with 
ruminants  is  dry  matter  87,  protein  84,  nitro- 
gen-free extract  92,  ether  extract  64;  while 
that  of  rye  bran  with  pigs  is  dry  matter  67,  pro- 
tein 66,  nitrogen-free  extract  75,  ether  extract  58. 

In  milling  the  outer  portion  of  the  rye  kernel 
constitutes  the  bran,  the  second  layer  the  "mid- 
dlings* or  "shorts,"  and  the  inner  portion  the 
ilour.  For  stock  the  whole  kernel  is  ground. 
Rye  flour  is  somewhat  similar  to  com  meal  as  a 
source  of  protein  and  energy,  but  is  more  ex- 
pensive. Ground  rye  and  rye  bran  are  fed  to 
cows  in  Denmark.  Not  more  than  3  pounds 
daily  should  be  given,  as  they  are  said  to  have  a 
deleterious  effect  upon  the  quality  of  the  butter. 
Experiments  show  that  for  pig  feeding  rye  is 
of  equal  value  with  barley,  and  that  one  pound 
of  rye  is  equal  to  six  pounds  of  separated  milk 
or  twelve  pounds  of  whey;  that  rye  shorts  are 
inferior  to  rye,  the  pork  from  the  former  being 
softer  and  showing  more  shrinkage.    Ground  rye 


may  be  safely  fed  to  work  horses  to  the  exten 
of  8  or  10  pounds  daily,  together  with  other 
feeds,  as  bran  or  oats.  Owing  to  the  hollow 
stems  of  rye  holding  considerable  air,  this  crop 
is  not  making  tnuch  progress  for  silage  purposes. 

Rye  straw  is  longer  and  more  uniform  in 
size  than  that  of  other  grains  and  when  un- 
broken it  is  used  for  packing  pottery,  horse  col- 
lars, mattresses,  etc.,  and  in  the  manufacture  of 
a  variety  of  articles,  as  paper,  hats,  bonnets, 
mats,  slippers,  toys  and  fancy  articles.  For  such 
purposes,  it  often  commands  a  good  price. 

Diseases. —  Ergot  (Claviceps  purpura)  is  the 
chief  disease  and  is  common  on  other  graminese. 
The  elongated,  curved,  brownish  or  purplish 
spurs  of  ergot  form  on  the  head  in  place  of  a 
kernel  and  are  sown  with  the  seed  unless  it  is 
carefully  screened.  If  sown,  they  germinate  and 
finally  send  out  minute  spores  which,  attaching 
themselves  to  the  grass,  live  on  it  parasitically, 
send  out  small  thread-like  growths  which  finally 
reach  the  ovary,  where  they  displace  the  rye 
grain  and  reproduce  the  cockspur  or  resting 
spore.  Ergot  shoiild  be  removed  before  rye  is 
used  as  feed,  as  it  is  dangerous  to  man  and 
beast 

Statistics. —  In  igo2  the  world's  crop  of  rye 
was  1,678,714,000  bushels  and  the  production  of 
the  United  States,  33.630,592  bushels,  both  being 
the  highest  recorded.  In  1902  the  leading  coun- 
tries growing  rye  were  Russia,  894,440,000  bush- 
els; Germany,  373,768,000  bushels;  Austro- 
Hungary,  140476,000  bushels.  The  average 
yields  per  acre  for  the  past  eight  years  are  Ger- 
many 22.6  bushels;  Austro-Hungary  16.1  bush- 
els; United  States  15.0  bushels;  Russia  11.6 
bushels.  In  1902  the  average  yield  of  the  United 
States  was  17  bushels  per  acre,  valued  at  50.8 
cents  per  bushel,  or  $8.63  per  acre.  In  1902  the 
leading  States  were  Wisconsin  and  Pennsyl- 
vania, each  producing  over  6,000,000  bushels: 
Nebraska,  3,250,000  bushels;  New  '^ork,  Michi- 
gan and  Minnesota  with  over  2,000,000  bushels. 
Samuel  Fraser, 
Instructor  in  Agronomy,  Cornell  University. 

Rye-grass.  See  Grasses  of  the  United 
States. 

Rye-house  Plot,  in  English  history,  a  con- 
spiracy which  took  place  in  the  reign  of  Charles 
II.,  and  which  became  famous  from  the  fact  that 
its  detection  involved  the  death  of  Lord  William 
Russell,  Lord  Essex,  and  Algernon  Sidney,  who 
were  in  no  way  connected  with  it.  The  imme- 
diate object  of  the  Rye-house  Plot,  which  was 
contrived  in  1683  among  a  number  of  obscure 
persons  belonging  to  the  party  of  which  those 
celebrated  men  were  among  the  leaders,  was  to 
assassinate  the  king  and  his  brother,  the  Duke 
of  York  (afterward  James  II.),  as  they  returned 
from  the  Newmarket  races.  This  plan  was  to 
have  been  executed  at  a  convenient  spot  on  the 
road  from  Newmarket  to  London,  where  there 
was  a  farm  called  Rye-house,  belonging  to  one 
of  the  conspirators  name  Rumboldt;  but  the 
plan  was  frustrated  by  the  king  and  his  brother 
happening  to  return  from  Newmarket  earlier 
than  was  expected.  Soon  after  information  of 
the  matter  was  laid  before  one  of  the  secretaries 
of  state,  and  it  was  added  that  since  this  plot 
had  been  frustrated  the  plan  of  a  general  in- 
surrection had  been  taken  up  by  various  eminent 
persons,  among  whom  were  those  mentioned. 
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A  seneral  insurrection  had  indeed  been  talked  of 
among  the  accused  persons,  and  the  details  and 
probable  success  of  such  a  scheme  appear  to  have 
been  considered  by  them;  but  there  was  no  evi- 
dence whatever  to  show  that  the  promoters  of 
the  wider  scheme  were  in  any  way  involved  in 
the  minor  plot,  which  was  got  up,  after  the 
general  insurrection  had  first  been  talked  of,  by 
a  few  of  those  who  were  already  concerned  in 
the  larger  plan.  Yet  from  the  way  in  which  the 
revelations  were  made  to  the  government  the 
two  schemes  were  completely  confounded,  and 
Russell,  Essex,  and  Sidney  were  arrested  on  the 
charge  of  treason.  Essex  put  an  end  to  his  own 
life  in  the  Tower,  and  Russell  and  Sidney  were 
condemned  and  beheaded.  Lieutenant-colonel 
Walcot,  one  of  the  real  contrivers  of  the  Rye- 
house  Plot,  was  at  the  same  time  brought  to  the 
block. 

Ryerson,  ri'er-sdn,  Adolphus  Egerton, 
Canadian  Methodist:  b.  Charlotteville  24  March 
1803;  d.  Toronto  19  Feb.  1882.  He  entered  the 
Methodist  ministry  in  1825;  and  became  iden- 
tified with  the  Methodist  Episcopal  Church  of 
Canada  at  the  organization  of  that  body  in 
1828.  In  1832  went  to  England  to  form  a  con- 
nection with  the  parent  body.  In  1842  he  be- 
came first  president  of  Victoria  College  and  in 
1845  was  appointed  superintendent  of  education 
for  the  province  of  Upper  Canada,  a  position  he 
retained  for  30  jrears.  Besides  founding  and 
editing  *The  Christian  Guardian,'  he  wrote  *A 
Manual  of  Agricultural  Chemistry* ;  <The 
Clergy  Reserve  Question* ;  'Compulsory  Educa- 
tion.' Consult:  Egerton  Ryerson,  *The  Story 
of  my  Life'  (1884). 

Ryland,  ri'land,  Henry,  English  artist:  b. 
Biggleswade,  Bedfordshire.  He  was  trained  in 
art  at  the  South  Kensington  schools  and  worked 
at  Paris  in  the  studio  of  Benjamin  Constant,  and 
at  Julian's  Academy  under  Boulanger  and  Lefe- 
bre.  His  practical  professional  life  was  begun 
by  him  as  a  designer  of  stained  glass  and  he 
contributed  to  the  <  English  Illustrated  Magazine* 
in  its  early  days.  His  first  work  as  a  painter 
was  exhibited  at  the  Grosvenor  Gallery,  but  he 
has  since  exhibited,  chiefly  watercolors,  at  the 
other  exhibitions  of  London,  and  many  of  his 
pictures  have  been  engraved. 

Ryle,  ril,  John  Charles,  English  Anglican 
bishop:  b.  Macclesfield,  Cheshire,  10  May  1816; 
d.  Lowestoft,  Suffolk,  10  June  1900.  He  was 
edacated  at  Oxford,  took  orders  in  the  English 
church,  and  was  successively  curate  at  Exbury, 
rector  of  St.  Thomas',  Winchester  (1843),  of 
Helmingham,  Suffolk  (1844),  and  vicar  of 
Stradbroke,  Suffolk  (1861).  He  was  appointed 
honorary  canon  of  Norwich,  in  1872,  and  in  1880 
was  nominated  Dear  n{  Salisbury,  but  before  he 


had  taken  possession  of  this  post  was  made 
bishop  of  the  newly  formed  see  of  Liverpool. 
He  was  one  of  the  most  prominent  members  of 
the  Evangelical  party,  and  besides  publishing 
numberless  tracts  which  were  widely  popular, 
was  author  of  such  books  as  <  Coming  Events 
and  Present  Duties'  (1867);  'Bishops  and 
Clergy  of  Other  Days'  (1868);  <The  Christian 
Leaders  of  the  Last  Century'  (1869)  ;  'Exposi- 
tory Thoughts  on  the  Gospels'    (1856-69). 

Rymer,  ri'mer,  Thotnas,  English  critic  and 
antiquary:  b.  Yafforth,  Yorkshire,  1641;  d. 
London  14  Dec  1713.  He  studied  at  Cambridge, 
subsequently  kept  terms  at  Gray's  Inn,  and  was 
called  to  the  bar  in  1673.  In  1678  he  published 
'Edgar,  a  Tragedy.'  In  1692  he  succeeded 
Shadwell  as  historiographer  royal,  and  was  enr 
trusted  with  the  preparation  of  a  collection  of 
public  treaties,  which  he  began  to  publish  in 
1704,  ander  the  title  of  'Fcedera,  Conventiones, 
et  cujuscunque  Generis  Acta  publica,  inter  Reges 
Anglise  et  alios  Principes.'  Of  this  valuable  and 
learned  work  he  completed  15  volumes,  and  five 
more  were  afterward  added  by  Robert  Sander- 
son. The  publication  of  the  whole  work  was 
completed  in  1735. 

Rymer,  Thomas,  of  Ercildoune.  See 
Rhymes,  Thomas  the. 

Ryotwar,  ri'ot-war,  in  India,  the  lease  of 
land  by  the  government  officers  to  the  ryots  or 
native  cultivators  at  a  fixed  rent,  a  practice 
chiefly  prevalent  in  the  Madras  Presidency. 

Rysbrack,  ruslirak,  John  Michael,  German 
sculptor:  b.  Antwerp  1693  or  1694;  d.  8  Jaa 
1770.  He  went  to  England  in  1720  and  made  a 
reputation  by  the  exercise  of  his  art,  of  which 
Westminster  Abbey  and  several  cathedral 
churches  contain  examples,  among  which  may 
be  mentioned  the  monuments  of  Sir  Isaac  New- 
ton and  the  Duke  of  Marlborough.  He  also 
executed  the  equestrian  statue  of  William  IIL, 
at  Bristol,  and  the  statue  of  Locke  at  Oxford. 

Ryswick,  riz'wlk  (Rijswijk),  Netherlands, 
a  village  between  Delft  and  The  Hagfue,  famous 
for  the  celebrated  treaty  concluded  in  1697,  and 
known  as  the  'Peace  of  Ryswick,'  signed  by 
France,  England,  Spain,  and  Germany.  It  ter- 
minated a  bloody  war  waged  by  England  against 
France.  Louis  XIV.  relinquished  his  recent  con- 
quests except  Strasburg,  which  was  taken  in 
1681.  He  also_  acknowledged  William  III.  king 
of  Great  Britain  and  Ireland. 

Rzheff,  rzhef,  or  RJev,  Russia,  in  the  Tver 
government,  occupies  the  heights  on  both  banks 
of  the  Volga.  It  is  a  railway  terminus,  89  mfles 
southwest  of  Tver,  and  the  centre  of  a  great 
transit  trade  between  the  provinces  of  the  lower 
Volga  and  the  ports  of  Saint  Petersburg  and 
Riga. 
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Sthe  nineteenth  letter  and  fifteenth  ccmso- 
nant  of  the  English  and  several  other 
alphabets,  is  classed  as  a  sibilant  or 
hissing  letter.  The  sibilation  is  of  two 
kinds,  one  produced  merely  by  emis- 
sion of  the  breath  while  the  end  of 
the  tongue  is  brought  close  to  the  front  palate 
just  behind  the  gums:  this  is  the  hard  op«i 
sound;  the  corresponding  soft  open  sound ^ is 
represented  in  the  alphabet  by  z,  but  in  practice 
is  often  represented  by  s.  The  form  S  is  the 
ancient  Greek  character  If  with  its  angles 
rounded:  in  the  existing  Greek  alphabet  the  s 
it  represented  by  Z.  In  some  English  words  s 
is  silent:  island,  aisle.  The  final  th  of  verbs 
has  changed  to  s  because  of  the  nearness  of 
sound  of  s  to  th :  loveth,  loves ;  hath,  has.  There 
are  several  words  in  English  —  and  the  like  can 
be  said  of  Greek  —  which,  beginning  with  m  or 
p  or  1,  take  on  an  initial  s ;  melt,  smelt ;  pike, 
spike;  lick,  slick;  Gr.  mikros,  smikros:  com- 
pare Ger.  niesen,  Eng.  sneeze.  Sometimes  the 
sound  of  s  is  changed  to  that  of  st:  the  verb 
hoise  becomes  hoist,  whiles  becomes  whilst;  and 
there  is  the  mispronunciation  of  once,  onst ;  and 
the  plural  of  mouse  is  mice.  The  digraph  sh 
stands  usuallv  for  the  ancient  sc  (sk)  :  Old  Eng. 
sceal,  shall,  nsk,  fish. 

S.  P.  Q.  R.,  the  initial  letters  of  Senatus 
Populusque  Romanus  (the  Senate  and  the  Ro- 
man people),  which  was  supposed  to  express 
the  political  character  of  the  Latin  nation.  These 
initials  were  carried  as  a  battle  standard  by  the 
Roman  armies. 

Sa  de  Mirand|a,  Francisco  de,  fran-thSs'ko 
d&  sa  da  me-ran'da,  Portuguese  poet:  b. 
Coimbra,  Portugal,  27  Oct  1495 ;  d.  there  _  15 
March  1558.  He  wrote  much  in  Spanish,  taking 
for  his  models  Dante  and  Petrarch,  but  in  senti- 
ment remained  entirely  loyal  to  his  native  coun- 
try. His  fame  rests  chiefly  upon  his  poetical 
epistles  and  eclogues,  though  his  entire  work  is 
excellent,  and  characterized  by  sincerity  and 
love  of  natural  beauty.  He  is  ranked  as  one  of 
the  six  greatest  Portuguese  poets.  An  edition 
of  his  work  edited  by  Carolina  Michaelis  de 
Vasconcellos  contains  189  of  his  pieces,  74  of 
which  are  in  Castilian. 

Saadja  Gaon,  sa-ad'ya  ga-on'  (Saaoja  ben 
Joseph,  Arab  Said),  Jewish  Rabbin:  b.  Fayum, 
the  Biblical  Pithom,  Egypt,  892;  d.  Babylonia 
941.  In  828  he  was  appointed  Gaon  or  principal 
of  the  Jewish  Academy  at  Sura,  near  Babylon, 
into  which  dwindling  institution  his  zeal  and 
learning  infused  new  blood.  His  acquirements 
were  many  and  varied,  and  he  lived  in  a  time 
when  philosophy  and  reason  were  in  danger  of 
usurping  the  authority  hitherto  wielded  by  tradi- 
tion, and  especially  were  the  Karaites  inclined  to 


discard  the  latter.  It  was  the  work  of  Saadja 
to  discover  a  common  ground  for  the  mainte- 
nance and  support  of  Jewish  dogma  side  by  side 
with  philosophical  theory.  This  was  the  ob- 
ject of  his  great  work,  written  in  Arabic, 
<Emunot  w'deot>  ('Faith  and  Ethics>)  which 
was  translated  into  Hebrew  by  Juda  ibn  Tibbon 
(1160)  and  into  (Jerman  by  Fflrst  (1845). 
Saadja  wrote  a  commentary  to  some  of  the  books 
of  the  Old  Testament,  treatises  on  grammar, 
and  hymns  for  the  synagogue.  On  the  looodi 
anniversary  of  his  birth  a  complete  edition  of 
his  works  was  published  by  Joseph  Derenbourg. 
Consult  Gratz,  'Geschichte  der  jiiden'  (1870); 
Guttmann,  'Die  Religionsphilosophie  des 
Saadja>  (1882). 

Saale,  za'lS,  Germany,  the  name  of  several 
rivers,  flowing  between  Baireuth  and  Hof,  in 
the  northeast  of  _  Bavaria.  The  most  important 
of  these  is  the  river  rising  in  the  north  side  of 
tile  Fichtelgebirge  at  an  altitude  of  2,390  feet. 
It  is  navigable  from  Naumberg  and  passes 
Kahla,  Jena,  Kainburg  —  it  becomes  very  cir- 
cuitous, passing  Merseburg  and  Halle,  and  finally 
connects  with  the  Elbe,  near  Leipsic,  by  canaL 
It  flows  through  a  fertile  and  picturesque  valley 
for  200  miles,  its  romantic  heights  crowned  by 
many  castles.  It  is  of  great  commercial  value, 
having  a  wide  and  deep  channel  in  the  gn'eater 
part  of  its  length. 

Saarbrttcken,  zar'bruk-en,  or  Sankt-Johann 
Saarbriicken,  Germany,  in  the  Rhine  prov- 
ince, Prussia,  is  situated  on  the  Saar,  39 
miles  southeast  of  Treves.  Its  sister-town  across 
the  river  gives  the  town  the  double  name.  It 
is  an  important  industrial^  centre,  is  well-built, 
and  has  a  castle.  There  is  a  mining  academy 
and  a  monument  to  Bismarck.  The  principsil  in- 
dustries are  wool-spinning,  brewing,  and  the 
manufacture  of  tobacco,  chemicals,  tin,  and 
stoneware.  Trade  is  mainly  dependent  on  the 
coal  mines,  the  glass  and  iron  works  of  the  dis- 
trict. In  1870  the  French  and  Prussian  forces 
fought  here  the  first  engagement  of  the  Franco- 
German  war  resulting  in  a  partial  victory  to  the 
French,  which  the  (jermlns  retrieved  four  days 
later  by  their  first  victory  in  the  vicinity.  Pop., 
including  Sankt-Johann  about  47,000. 

Saba,  sa'ba,  one  of  the  Leeward  Islands, 
Dutch  West  Indies,  area  five  square  miles.  It 
is  high  and  rocky,  rising  abruptly  from  the  sea 
to  a  height  of  nearly  3,000  feet.  A  small  propor- 
tion of  the  area  is  under  cultivation ;  the  chief 
products  are  tropical  fruits  and  vegetables,  es- 
pecially cabbages,  and  cotton.  Fishing  is  also 
an  important  industry,  and  fishing  boats  are  built 
on  the  island.  The  inhabitants  are  the  descend- 
ants of  Dutch  and  Scandinavian  pirates  who 
occupied  the  island  in  the  17th  century.    The 
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Island  nominally  belongs  to  Holland,  but  the 
people  are  practically  independent,  being  exempt 
from  taxes  and  electing  their  own  governor. 
Pop.  about  3,000. 

Sabadilla,  or  Cevadilla,  the  pharmaceuti- 
cal term  for  seeds  of  a  liliaceous  plant 
(Schamocaulon  oHicinale),  growing  in  Central 
America,  with  a  bulbous  root,  grass-like  leaves 
and  a  flower-stalk  some  six  feet  in  height.  The 
papery,  tri-capsular  fruits  contain  a  few  pointed, 
wrinkled,  blackish  seeds,  persistently  acrid  and 
sternutatory,  a  powerful  irritant  and  poisonous. 
They  are  employed  for  preparing  veratrine, 
which  in  the  form  of  a  tincture  or  ointment,  is 
used  as  an  external  application  for  neuralgia  and 
rheumatism,  but  is  likely  to  prove  poisonous  if 
the  skin  be  broken,  thus  permitting  absorption. 
Sabadilla  has  also  been  given  as  a  dangerous 
vermifuge,  and  is  used  for  killing  vermin. 

Sabaeanism,  sa-be'an-!zm,  or  Sabianism,  a 
religion  whose  believers  were  once  numerous  in 
Arabia,  Syria  and  Mesopotamia,  which  while  it 
recognized  only  one  supreme  being,  also  wor- 
shipped, or  paid  high  reverence  to  angels,  or 
inferior  divinities,  supposed  to  reside  in  the  stars. 
This  part  of  the  Sabaean  creed  virtually  amounted 
in  practice  to  star-worship. 

Sabaeans,  sa-be'anz,  the  ancient  name  of 
the  inhabitants  of  the  modem  Yemen,  in  Arabia. 
Ptolemy  places  them  in  the  north  and  middle 
of  what  is  now  called  Yemen,  and  earlier  geog- 
raphers to  the  south  of  that  province;  but  the 
fact  appears  to  be  that  they  were  a  race  dwelling 
on  both  sides  of  the  Red  Sea  on  its  southern 
shores,  in  Arabia  and  Ethiopia.  The  names  ap- 
plied to  the  peoples  dwelling  on  the  different 
sides  of  the  Red  Sea  were  veiy  like,  Shebaira 
being  that  of  the  Arabian  section,  and  Sebaim 
that  of  the  Ethiopian.  The  country  of  the 
Shebatm  was  probably  the  Sheba  of  the  Bible, 
the  land  of  the  queen  who  came  to  visit  Solomon. 
It  was  fertile  and  rich  in  spices  and  perfumes, 
and  carried  on  an  extensive  trade  with  the  East. 

Sa'baism,  the  name  derived  from  Hebrew 
and  Arabic,  given  to  the  worship  of  the  stars 
as  deities.  It  extended  through  the  countries  of 
the  Assyrian  and  Medo-Persian  empires  as  far 
as  Asia  Minor,  between  the  Caspian  Sea,  the  Eux- 
ine,  and  the  Mediterranean,  from  the  Armenian 
Mountains  as  far  as  the  banks  of  the  Nile  and 
southern  Arabia;  but  it  assumed  different  forms 
in  different  countries,  appearing  sometimes  more 
sensual,  sometimes  more  spiritual.  The  objects 
of  worship  were  the  sun,  the  moon,  and  the 
planets,  or  rather  the  planetary  spirits  of  which 
the  planets  were  believed  to  be  the  frame  or 
the  body.  The  worship  of  the  sun  was  es- 
pecially cultivated  in  Babylon  and  Phoenicia. 
The  worshippers  of  the  stars  generally  ascribed 
to  them  a  p;reat  influence  upon  and  a  knowledge 
of  terrestrial  affairs ;.  and  astrology,  the  casting 
of  nativities,  and  various  systems  of  demonology, 
were  therefore  the  natural  result  of  Sabaism. 
The  astrological  system  was  most  largely  de- 
veloped by  the  Egyptians,  while  Parseeism  was 
the  purest  and  most  perfect  form  of  Sabaism. 
In  the  Koran  the  star  worship  of  ancient  Arabia 
is  designated  by  the  name  Sabaism.  In  the  town 
of  Haran,  in  Mesopotamia,  a  kind  of  Sabaism 
maintained  itself,  surrounded  on  all  sides  by 
Christianity,  until  the  Middle  Ages.  One  sect 
of  Sabseans   believed   in   the  migration  of  the 


soul,  and  in  great  world-periods,  constantly  t»- 
newed  in  an  everlasting  revolution,  a  view  sus- 
tained to  a  certain  extent  by  modem  philosophy. 

Salial,  or  Cabbage  Palmetto,  the  most 
northern  arborescent  palm  in  the  world.  It  is 
a  tree  attaining  80  feet  in  height.  Until  it  is 
from  10  to  20  feet  high,  its  straight,  robust  stem 
is  surrounded  by  the  dry  flbrotis  sheaths,  and  the 
stubs  of  petioles,  of  leaves,  projecting  like  spines, 
and  giving  a  very  picturesque  and  characteristic 
appearance.  The  leaves,  massed  at  the  top  of 
the  trunk  are  cordate,  or  fan-shape(*.  narrowly 
pinnatifid,  each  division  cleft  at  its  apex  and 
recurved  at  the  summit.  The  terminal  bud,  by 
which  growth  is  continued,  or  'cabbage,*_  is  a 
favorite  delicacy  with  the  negroes,  who  cut  it  out 
of  the  yotmg  and  healthy  trees, —  thereby  caus- 
ing the  ultimate  death  of  the  palmetto — and 
cook  it  as  a  vegetable.  Many  palmettoes  are 
killed  by  the  removal  of  the  tops  of  the  young 
trees.  These  tops  are  sent  to  factories,  where 
they  are  trimmed  down  to  a  disk  some  eight 
inches  thick,  the  soft  central  parts  are  cut  out, 
and  the  disk  is  then  boiled  to  loosen  the  fibres 
of  the  sheaths  and  petioles,  which  are  made  into 
scrubbing  brushes.  These  buds  for  brushes  are 
worth  only  about  6  or  7  cents  apiece,  and  yet  the 
trees  are  being  exterminated  for  so  slight  re- 
turns. The  mature  leaves  are  used  for  thatching, 
and  the  trunks  resist  teredos  to  such  an  extent 
that  they  are  valuable  for  sub-marine  pilings. 

This  palmetto  has  always  been  interwoven 
with  the  history  of  South  Carolina,  the  "Pal- 
metto State."  A  fortification,  or  stockade,  on 
Sullivan's  Island  in  Charleston  Harbor,  1776, 
was  composed  of  earth  and  palmetto  lojg,  and 
succeeded  in  repulsing  the  attacking  British 
fleet  under  Sir  Peter  Parker,  whose  shot  had 
practically  no  effect  on  the  wall,  for  they  could 
not  split  the  spongy  trunks,  but  were  imbedded 
in  them.  Therefore,  in  memory  of  this  event, 
the  palmetto  tree  appeared  on  the  seal  of  South 
Carolina,  over  an  uprooted  branchless  oak-tree 
representing  the  oaken  ships  of  England;  on  a 
flag  adopted  after  the  Ordinance  of  Secession 
(1861)  was  passed;  and  also  on  a  medal.  At 
the  signing  of  the  secession  ordinance,  palmetto 
trees  flanked  the  platform,  and  at  the  back  was 
the  banner  of  the  convention,  bearing  among 
other  curious  devices,  a  most  unnatural  pal- 
metto, with  a  gigantic  rattlesnake  wound  about 
its  trunk.  Cockades,  rosettes  of  blue  ribbon  with 
a  palmetto  imprinted  on  a  button  in  the  centre, 
were  worn  by  Charlestonians  in  1860-1. 

Sab'alo,  a  name  of  the  tarpon  (q.v.),  fur- 
ther known  as  savalle,  savanilla,  grande  ecaille, 
silver-king,  etc. ;  also  of  the  Hawaiian  milk-fish 
(Chanos  Qhanos). 

Sabaoth,  sab'a-oth,  or  sa-ba'6th.  Lord  God 
of,  a  terra  used  in  the  Scripture,  meaning 
*Lord  God  of  Hosts."  It  has  no  connection  with 
the  word  Sabbath. 

Sabatier,  sa-ba-te-a,  Paul,  French  theolo- 
gian and  historian :  b.  Saint-Michel-de-Chabrel- 
lanoux,  Ardeche,  3  Aug.  1858.  He  was  educated 
in  the  theological  faculty  of  Paris,  and  in  1885 
became  vicar  of  the  French  parish  of  Saint 
Nicolas  at  Strasburg.  The  German  govern- 
ment offered  him  a  superior  appointment,  in- 
volving his  becoming  a  German  citizen;  he 
requested  to  be  allowed  to  retain  his  post  as 
vicar,  but  the  request  was  viewed  as  a  political 
manifestation,  and  he  was  banished  the  coua- 
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07.  For  a  brief  time  he  waq  pastor  of  Saint 
Ciergc  la  Serre;  then  he  withdrew  from  the 
ministry  to  devote  himself  wholly  to  historical 
studies.  His  chief  work  is  'La  Vie  de  Saint 
Francois  d'Assise>  (1893),  based  largely  on 
previously  unutilized  documents  discovered  by 
him  in  various  Italian  archives.  Within  a  year 
from  the  appearance  of  the  first  French  edition, 
editions  had  appeared  in  almost  all  Continental 
languages,  including  Swedish  and  Polish.  The 
Russian  version  was  prepared  under  the  direc- 
tion of  Tolstoi.  Sabatier  published  also  'La 
Didache  ou  1  Enseignement  des  Douze  Apotres' 
(1885),  and  editions  of  the  'Speculum  Perfec- 
tionist by  Leo  of  Assisi  (1898;  translated  into 
English  by  S.  Evans  as  <St.  Francis  of  Assisi, 
the  Mirror  of  Perfection*  (1898),  and  of  tlie 
<Tractatus  de  Indulgentia' )  (1900),  of  Francis- 
cus  Bartholus.  Consult  article  by  Kawnsley  in 
'Contemporary  Review,  V.  74.  PP-  505-18  (1898). 

Sabazius,  sa-ba'zhl-iis,  a  Phrygian  divinity, 
identified  by  the  Greeks  in  part  with  Zeus  and 
in  part  with  Dionysus.  His  symbol  was  a  ser- 
pent. His  worship  extended  to  Greece,  and 
was  found  also  in  Italy,  especially  in  late  pagan 
times.  He  was  said  to  have  been  the  first  to 
employ  oxen  for  plowing. 

Sabbatai  Zevi,  sab-ba-ti'  z6-v6',  whose 
name  is  also  spelled  "Sabtai  Zefi'  and  Sabbathais 
Zevi,  a  pretended  Messiah:  b.  Smyrna  1641. 
He  was  a  man  of  great  learning  and  magnetic 
presence,  and  he  led  thousands  of  followers, 
mainly  m  Smyrna,  Salonica,  Alexandria,  and 
Jerusalem,  to  believe  in  him  as  the  Messiah. 
In  1664  he  had  about  80,000  followers;  in  the 
following  year  the  beginning  of  the  Messianic 
reign«vithin  a  few  months  and  the  rebuilding  of 
the  Temple  in  the  next  year  were  proclaimed 
in  the  streets  of  Alexandria  by  Sabbatai  and  six 
disciples,  clad  in  white  raiments,  with  garlands 
on  their  heads.  Having  excited  serious  alarm 
at  Constantinople,  he  was  apprehended  at 
Smyrna',  and  terrified  into  a  recantation  of  his 
mission.  He  was  said  to  have  declared  that  his 
sole  object  had  been  to  embrace  Islam,  and 
to  carry  over  all  the  Jews  with  him.  The  sul- 
tan declared  himself  satisfied,  and  honored  him 
with  the  title  of  an  effendi,  giving  him  at)  honor- 
ary post  at  the  same  time.  He  again  aroused 
the  jealousy  of  the  Turks,  and  was  either 
poisoned  in  prison,  or  publicly  executed. 

Sabbata'rian  Controversy,  the  dispute  in 
various  forms  between  those  who  urge  and 
those  who  oppose  a  rigid  observance  of  Sunday. 
It  has  been  goin^  on  from  the  time  of  King 
James  I.,  of  England,  who  favored  Sun- 
day sports,  and  thereby  offended  many  of  his 
subjects,  and  it  has  in  late  years  included  pro- 
posals to  throw  open  to  the  public  museums, 
libraries,  and  galleries,  and  other  places  of  rec- 
reation and  instruction,  on  the  first  day  of  the 
week.  Most  of  these  changes  have  been  gen- 
erally adopted.  The  proposition  to  permit  the 
sale  of  alcoholic  liquors  in  saloons  on  Sunday  is 
at  present  the  chief  feature  of  the  Sabbatarian 
Controversy. 

Sabbata'rians,  a  term  applied  to  those  who 
urge  rigid  iObservance  of  Sunday.  It  was  applied 
also  in  earlier  times  to  the  sect  now  known  as 
Seventh  Day  Baptists,  who  observe  Saturday 
for  Sunday;  and  who,  for  that  reason,  are  per- 
mitted in  Rhode  Island,  where  they  are  com- 
paratively numerous,  to  work  on  Sunday. 


Sabbatli,  the  ancient  Hebrews'  weekly  day 
of  rest.  In  Hebrew  the  word  means  week,  and' 
the  expression  of  Josephus  (Apion  ii.  2),  who 
explains  it  as  meaning  "a  rest  from  all  labor,* 
is  rather  to  be  looked  upon  as  a  commentary^ 
than  as  a  derivation  etymologically  correct. 

The  Sabbath  was  the  seventh  day  of  the  He- 
brew week  and  lasted  from  sunset  on  Friday 
to  sunset  on  Saturday.  It  was  celebrated  as  a 
holy  day;  a  day  of  rest  and  rejoicing;  by  ceas- 
ing from  all  labor,  and  by  causing  servants, 
strangers,  and  cattle  to  cease  also.  Plants  even 
were  to  rest;  they  were  neither  to  be  sown  nor 
reaped  on  that  day.  The  services  of  priests  and 
Levites  in  and  about  the  tabernacle  and  temple 
were,  however,  to  be  performed  through  the 
Sabbath-day.  Circumcision,  too,  could  take  place 
on  the  Sabbath,  when  it  fell  on  the  eighth  day 
after  the  birth  of  a  male  child. 

Profanation  of  the  Sabbath  was  punished  by 
stoning  to  death.  It  was  not  until  after  the 
exile  that  the  character  of  the  work  by  which  the 
Sabbath  could  be  profaned  was  strictly  defined. 
In  the  law  only  one  act  of  labor  was  specifically 
prohibited,  that  of  lighting  a  fire  for  the  purpose 
of  cooking.  According  to  Josephus  armies  never 
proceeded  on  their  march  on  the  Sabbath.  The 
Pharisees  forbade  even  the  plucking  of  grains 
of  com  on  that  day ;  the  healing  of  a  sick  man ; 
or  the  walking  of  a  cured  patient  bearing  his 
bed.  According  to  the  Mishna  even  a  broken 
bone  was  not  to  be  set,  nor  dislocations  poulticed 
or  bound  up  on  that  day. 

Origin  of  the  Sabbath. —  The  Sabbath  appears 
to  have  been  an  institution  of  religion  long  prior 
to  Moses.  It  is  sometimes  said  that  it  was  bo>- 
rowed  by  him  from  older  nations,  such  as  thfe 
Egyptians.  Such  Latin  writers  as  Seneca  and 
Ovid  give  intimations  that  the  veneration  for 
the  seventh  day  had  found  some  favor  among 
the  early  Romans.  It  seems  more  natural  to 
suppose  that  it  had  come  down  with  the  old 
traditions  of  theocratic  religion  which  are  found 
embalmed  in  the  first  chapter  of  Genesis.  The 
poem  of  the  creation,  in  which  God  is  related 
to  have  created  the  world  in  six  days  and  rested 
on  the  seventh  day,  embodies  a  tradition  much 
earlier  than  the  period  of  Mosaic  legislation. 
There  are  several  intimations  in  the  patriarchal 
age  that  the  followers  of  Jehovah,  such  as  Abra- 
ham and  Isaac,  chose  certain  times  for  rest,  medi- 
tation, prayer  and  sacrifice  to  God.  In  after 
times  it  would  almost  seem  as  if  the  poem  or 
hymn  of  the  creation  was  used  as  a  special  part 
of  Sabbath-day  devotions.  On  that  day  the  peo- 
ple were  called  to  reflect  upon  the  fact  that  the 
whole  universe,  including  themselves,  had  an 
origin  in  one  personal  and  supreme  Being ;  that 
He  had  exerted  His  Omnipotence  for  a  definite 
period  and  then  had  ceased  from  His  work. 
They  were  constantly  to  remind  themselves  of 
the  work  of  God,  once  for  all  completed,  by  their 
own  six  days'  round  of  labor;  and  as  God  had 
rested  from  His  work  so  were  they  to  rest  from 
theirs  and  to  turn  their  thoughts  toward  Jehovah 
"who  had  done  so  great  things  for  them." 

Mosaic  Ordinances  of  the  Sabbath. —  The 
scope  and  meaning  of  the  Sabbath-day  was  very 
much  extended  and  amplified  by  the  provisions 
of  the  law  as  contained  in  the  Hexateuch.  It 
was  made  to  be  a  day  on  which  not  only  the 
finished  task  of  creation  was  to  be  commemo- 
rated, but  on  which  the  g^eat  providential  deliv- 
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erances  of  the  children  of  Israel  were  likewise 
to  be  recalled.  But  first  of  all  the  command  is 
given  by  the  law  in  various  forms  of  speech,  but 
with  the  same  intent  throughout  the  books  of 
the  law,  Exodus,  Deuteronomy,  and  Levitkus, 
to  remember  the  seventh  day,  the  Sabbath,  to 
keep  it  holy ;  most  specifically  in  Lev.  xxiii.  3 : 
•Six  days  shall  work  be  done:  but  the  seventh 
day  is  the  sabbath  of  rest,  an  holy  convocation ; 
ye  shall  do  no  work  therein :  it  is  the  sabbath  of 
the  Lord  in  all  your  dwellings.* 

First  of  all  there  are  three  specifications  as 
to  the  manner  in  which  the  week  is  to  be  spent: 
(i)  by  labor  —  *Six  days  shalt  thou  labor,  and 
do  all  thy  work:»  (Ex.  xx.  9) ;  (2)  by  rest  on 
tiie  seventh  day;  on  this  day  the  people  are 
ordered  to  rest,  literally  to  take  breath,  then 
are  enumerated  in  detail  those  who  are  enjoined 
from  work :  "Thou,  nor  thy  son,  nor  thy  daugh- 
ter, thy  manservant,  nor  thy  maidservant,  nor 
thy  cattle,  nor  the  stranger  that  is  within  thy 
gates.*  The  penalty  of  death  is  threatened 
•gainst  all  who  shall  disobey  this  command. 
The  reasons  of  this  command  are  given:  (l)  as 
a  counsel  of  mercy  —  'Six  days  thou  shalt  do 
thy  work,  and  on  the  seventh  day  thou  shalt 
rest,  that  thine  ox  and  thine  ass  may  rest,  and 
the  son  of  thine  handmaid,  and  the  stranger, 
may  be  refreshed*  (Ex.  xxiii.  12)  ;  (2)  as  a  com- 
memoration of  the  deliverance  from  Egypt  — 
"And  remember  thou  wast  a  servant  in  the  land 
of  Egypt,  and  that  the  Lord  thy  God  brought 
thee  out  thence  through  a  mighty  hand  and  by 
a  stretched  out  arm,  therefore  the  Lord  thy  God 
commanded  thee  to  keep  the  sabbath  day*  (Deut. 
■M  is)  ;  (3)  as  a  commemoration  of  the  finished 
creation  "For  in  six  days  the  Lord  made  heaven 
and  earth,  the  sea,  and  all  that  in  them  is,  and 
rested  the  seventh  day:  wherefore  the  Lord 
blessed  the  sabbath  day,  and  hallowed  it»  (Ex. 
XX.  11)  ;  (4)  as  a  sign  of  the  covenant,  just  as 
circumcision  was  the  sign  of  the  Abiahamic  cov- 
enant, and  the  rainbow  the  sign  of  the  covenant 
with  Noah — "Speak  thou  also  unto  the  children 
of  Israel  saying,  Verily  my  sabbaths  ye  shall 
keep,  for  it  is  a  sign  between  me  and  you  through- 
out your  generations,  that  ye  may  know  that  I 
am  the  Lord  that  doth  sanctify  you.  .  .  . 
It  is  a  sign  between  me  and  the  children  of 
Israel  for  ever:  for  in  six  days  the  Lord  made 
heaven  and  earth,  and  on  the  seventh  day  he 
rested,  and  was  refreshed*  (Ex.  xxxi.  13,  17). 

The  Jews  of  to-day  who  profess  to  keep  up 
the  tradition  of  their  fathers  still  keep  the  Sab- 
bath as  a  joyful  festival.  The  Sabbath  is  held 
from  Friday  evening  to  Saturday  evening.  It 
is  among  some  of  them  considered  a  pious  ob- 
servance to  begin  the  celebration  half  an  hour 
before  Friday's  sunset  and  to  continue  it  half  an 
hour  after  sunset  on  Saturday  for  the  benefit 
of  the  souls  of  those  who  are  in  torment,  for  they 
believe  that  the  damned  are  allowed  a  mitigation 
of  their  suffering  during  the  feast  On  Friday 
afternoon  all  the  food  for  the  following  day  is 
prepared,  and  their  festal  array  is  laid  out  for 
the  Sabbath.  Some  Jews  have  special  raiment 
which  they  wear  only  on  that  day ;  onthe  morn- 
ing of  which  the  Sabbath  lamp  is  lit  and  the 
Sabbath  bread  laid  on  the  table.  The  master 
of  the  house  at  the  close  of  the  evening  meal 
blesses  the  wine  and  passes  it  round.  They 
eat  tliree  meals  on  the  Sabbath-day  and  they 


have  a  maxim  toat  it  is  good  to  honor  die  day 
in  the  body,  ia  dress,  in  eating,  and  in  drinking. 

The  Lord's  Day.-~A  careful  consideration  of 
early  Church  history  and  early  Church  writers 
leads  to  the  conclusion  that  the  day  of  Christ's 
resurrection,  the  first  day  of  the  week,  grew  op, 
coeval  with  the  existetKe  of  Christianity  itself, 
as  the  one  distinctively  Christian  festival,  which 
was  made  to  fall  in  with  the  injunction  to  peri- 
odical rest,  founded  on  the  earliest  traditions  of 
biblical  religion  and  provided  for  under  Moses 
by  special  legislation  for  the  observance  of  die 
Sabbath.  Nevertheless  the  idea  of  the  Lord's 
Day  is  wholly  distinct  from  that  of  the  Sabbath, 
which  seems  to  have  been  likewise  observed  by 
the  early  Church,  although  sometimes  as  a  fast 
The  Saturday  hstlf-hfiliday,  which  still  survives 
in  some  countries  or  at  some  seasons  of  the  year, 
is  certainly  derived  from  this  double  observance. 
The  tendency  to  sabbatize  the  Lord's  Day  was 
perhaps  due  to  certain  imperial  decrees  of  the 
Christian  emperors  beginning  with  Constantine, 
who  closed  the  law  courts,  etc,  on  what  Justin 
Martyr  calls  *the  day  of  the  sun,*  and  what 
Constantine  speaks  of  as  "venerable  Stmday.* 

Civil  legislation  on  behalf  of  the  observance 
of  Sunday  began  in  the  Roman  empire  in  an 
early  part  of  the  4th  century,  as  in  the  statute  of 
Constantine  (321),  which  runs  as  follows:  "On 
the  venerable  day  of  the  sun  let  all  magistrates 
and  people  residing  in  the  city  rest,  and  let  all 
workshops  be  closed.  In  the  country  persons 
engaged  in  agriculture  may,  however,  according 
to  their  will  and  without  violating  this  law,  con- 
tinue their  toil,  for  often  another  day  is  not  so 
suitable  either  for  sowing  grain  or  for  planting 
vines;  and  if  the  proper  opportunity  for  such 
operations  be  lost  the  bounty  of  heaven  may  be 
disappointed.*  While  Constantine  permitted  the 
legal  freeing  of  slaves  and  the  visitation  of  cap- 
tives on  Sunday,  he  prohibited  the  prosecution 
of  lawsuits.  Theodosius  ^386)  published  a  de- 
cree suspending  the  theatrical  shows  and  circus 
races  on  Sunday.  These  historical  facts  are 
important  as  bearing  on  the  present  Sunday  laws 
in  England  and  America. 

The  Frank  emperors  kept  up  the  observance 
of  the  Lord's  Day  by  their  capitularies  or  general 
statutes;  and  even  during  the  French  Revolution, 
when  the  Christian  calendar  was  abolished,  each 
tenth  day  was  made  a  day  of  rest,  and  public 
offices,  schools,  workshops,  and  shops  of  mer- 
chandise, excepting  those  of  food  and  medicine, 
were  ordered  to  be  closed.  The  Code  Naitoleon 
ordered  the  observance  of  Sunday. 

In  England  the  observance  of  the  Lord's  Day 
has  been  enjoined  by  statute  from  the  earliest 
times.  Canute  (1028-35)  prohibited  marketing, 
hunting,  and  the  holding  of  local  courts  on  that 
day.  After  the  Conquest  the  conduct  of  the 
people  with  regard  to  trade,  sports,  and  the  law 
courts  was  controlled  by  special  statutes. 

The  most  important  legislation  on  the  subject 
of  Sunday  usage  is  that  which  was  promulgated 
in  the  reign  of  Charles  II.  (1676).  By  the  law 
then  passed  a  prohibition  is  imposed  upon  all 
worldly  labor  or  business  excepting  works  of 
necessity  or  charity,  necessary  traveUng  and  the 
service  of  any  legal  writ  excepting  in  case  of 
high  treason  or  treason,  felony,  or  breaches  of 
the  peace;  and  it  permits  also  the  sale  of  food 
in  inns  and  eating-shops. 
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The  American  colonists,  especially  in  their 
early  New  England  settlements,  enforced  the 
observance  of  the  first  day  of  the  week  by  the 
most  rigorous  penalties.  People  were  compelled 
by  the  laws  of  Massachusetts,  Connecticut,  Geor- 
gia, South  Carolina  and  Virginia  to  attend  pub- 
lic worship  in  a  church  or  conventicle.  _  It  was 
only  as  time  advanced  that  a  distinction  was 
made  between  the  observance  of  Sunday  as  a 
civil  and  as  a  religious  institution.  (See  Sunday.) 
Consult:  Hessey,  <Bampton  Lectures*  (i860); 
Oehler,  <Theology  of  the  Old  Testament*; 
Proudhon,  <La  Celebration  du  Dimanche* ; 
Briggs,  <The  Higher  Criticism  of  the  Hex- 
ateuch*   (1893). 

Sabba'tia,  a  genus  of  Gentianacece,  often 
growing  in  sand  or  salt  marshes.  These  plants 
have  verticillate  leaves,  handsome  terminal 
flowers,  with  white  or  pink  rotate  corollas  S  to 
i2-merous;  4  to  12  stamens  with  thread-like  fila- 
ments, and  two-cleft  styles,  capsules_  more  or 
less  globose,  coriaceous,  and  containing  many 
small  reticulated  seeds.  Several  species  have  a 
tonic,  although  bitter,  juice,  and  are  used  as 
febrifuges.  Although  named  in  honor  of  an 
early  Italian  botanist,  Sabbati,  the  genus  is  said 
to  be  so  called  because  the  Pilgrim  Fathers  dis- 
covered the  local  5".  stellaris  on  a  Sabbath.  This 
charming  species,  called  the  marsh  pink,  or  Rose 
of  Plymouth,  bears  a  very  delicate  pink  flower, 
with  a  star-shaped  yellowish  eye. 

Sabba'tians.    See  Jewish  Sects. 

Sabbaf  teal  Year,  the  seventh  year  which 
the  law  of  Moses  provided  should  be  a  year 
of  rest  for  the  land  (Ex.  xxiii.  10,  11;  Lev. 
XXV.  1-7).  The  land  was  not  to  be  sown 
and  that  which  grew  of  its  own  accord  was  not 
to  be  reaped,  but  to  be  left  for  the  poor  to  eat. 
Vineyards  and  oliveyards  were  also  to  be  left 
uncultivated,  and  their  produce  ungathered;  but 
the  people  were  allowed  to  fish  and  hunt,  and 
attend  to  their  bees  and  flocks,  and  a  triple 
produce  was  promised  for  every  sixth  year  to 
make  up  for  the  deficiency  of  the  seventh.  The 
sabbatical  year  was  also  to  be  a  year  of  release 
for  Jewish  debtors  (Deut.  xv.  1-6),  but  those 
"who  were  able  to  lend  were  strictly  enjoined  not 
to  refuse  loans  to  poor  and  needy  persons  be- 
cause the  year  of  release  was  at  hand  (Deut 
XV.  7-11).  In  this  year  also  the  law  was  to  be 
read  solemnly  to  all  the  people  assembled  at 
the  feast  of  Tabernacles  (Deut.  xxxi.  10).  This 
institution  seems  to  have  been  almost  entirely 
ignored  during^  the  period  which  preceded  the 
captivity,  and  in  2  Chron.  xxxvi.  21,  the  time 
of  the  captivity  is  represented  as  one  in  which  ' 
the  land  was  enabled,  by  the  will  of  (jod,  to 
enjoy  the  sabbaths  or  years  of  rest  that  the 
Israelites  had  omitted  to  allow  it  After  the 
captivity  Nehemiah  sought  to  secure  the  bet- 
ter observance  of  the  septennial  sabbath,  as  he 
did  that  of  the  weekly  sabbath  (Neh.  x. 
31),  and  he  seems  to  have  had  some  success  in 
the  former  as  well  as  in  the  latter  effort.  The 
historic  fact  that  Alexander  the  Great  remitted 
the  Jewish  tribute  in  the  seventh  year  because 
the  Jews  were  debarred  by  their  religion  from 
employinsr  the  means  of  raising  it,  shows  that 
it  was  observed  a  hundred  years  after  the  time 
of  Nehemiah. 

Sabel'la,  a  genus  of  annelids  dwelling  on 
sandy  shores  in  tubes  formed  solely  of  sand,  the 
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particles  of  which  are  glued  toget 
of  a  natural  cement  secreted  by  th 
thus  form  a  smooth  regular  tut 
a  striking  contrast  in  its  unifo 
rougher  dwelling-tubes  of  allied 
as  Terebella.  The  worm  itself  pos 
der  body,  the  hinder  part  of  w 
doubled  up  within  the  tube.  The 
vided  with  slender  tentacles. 

Sabel'Iianism,  the  theologies 
Sabellius  (q.v.),  which,  though  the 
ous  advocates,  were  condemned  b 
as  heretical.    See  Monarchians. 

Sabellius,  sa-bell-us,  Christiai 
Pentapolis,  Africa,  or  Italy.  I: 
Ptolemais  in  Upper  Egypt  during  1 
of  Zephyrinus  (199-217)  and 
(217-222),  and  is  faiown  as  the 
sect  who  considered  the  Son  and 
only  as  different  revelations  or  1 
of  the  (jodhead,  but  not  as  sep 
(see  Monarchians).  The  doctri 
lius  were  opposed  by  Dionysius  c 
and  Dionysius  of  Rome,  by  Epif 
states  that  the  Sabellians  were  v( 
around  Rome  and  in  Mesopotan 
Theodoret  Saint  Augustine  state 
beginning  of  the  Sth  century  they 
disappeared.  Yet  their  views  have 
adherents,  and  even  now  some  tl 
tempt  to  reconcile  theology  with  rei 
ting  conceptions  of  the  Trinity  cc 
that  of  Sabellius. 

Salnans.    See  Sabaans. 

Sabin,  sal^in,  Edwin  Legran 
writer:  b.  Rockford,  111.,  23  Dec.  1 
graduated  from  the  University  of 
and    has    published:     'The    Makii 
(1900)  ;  'The  Magic  Mashie*  (190 

Sabin,  Joseph,  American  bi 
Braunston,  Northamptonshire,  Eni 
1821 ;  d.  Brooklyn,  N.  Y.,  5  June 
apprenticeship  to  Charles  Richan 
of  Oxford,  he  set  up  a  booksho] 
there,  but  in  1848  came  to  this  c< 
he  conducted  establishments  for  tl 
and  rare  works  in  New  York  18; 
adelphia  1856-60,  and  New  York 
bibliographical  knowledge  was  wii 
said  to  have  crossed  the  Atlantic 
25  times  for  the  purchase  of  uniq 
From  1869  he  published  for  a  nut 
'The  American  Bibliopolist*  He 
several  compilations,  among  them  : 
an  uncompleted  'Dictionary  of  Boc 
America.' 

Sabin,  Oliver  C,  American 
Christian  Science  bishop:  b.  K 
Ohio,  1840.  His  parents  were  m< 
Christian  Church,  or  Disciples  of  > 
the  war  he  studied  law  and  practis 
sion  for  many  years,  was  also  eng 
nalism  and  publishing,  and  interest 
politics.  After  being  connected  ' 
enterprises  in  Illinois,  Nebraska,  j 
he  settled  in  Washington,  D.  C,  w 
after  a  thorough  investigation  of 
Science  methods  of  healing,  he  wi 
ganized  the  Evangelical  Chris 
Church,  the  work  of  which  has 
pered  and  spread  rapidly.  He 
his    various    business   positions   a: 
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preach  the  Gospel  with  voice  and  pen  most  suc- 
cessfully. 

Sabine,  sSbIn,  Sir  Edward,  English  physi- 
cist: b.  Dublin,  Ireland,  14  Oct.  1788;  d.  Rich- 
mond, Surrey,  26  June  1883.  He  was  educated 
at  the  military  colleges  of  Marlow  and  Wool- 
wich and  in  1803  entered  the  army  where  he 
was  commissioned  2d  lieutenant  of  artillery.  He 
served  in  the  war  with  the  United  States  in 
J813-4  and  accompanied  Ross  and  Parry  in  their 
Arctic  expedition  in  1818  and  that  of  Parry  in 
1819-20.  While  on  these  expeditions  he  engaged 
in  researches  in  terrestrial  magnetism  and  in 
1821-S  conducted  a  series  of  voyages  extending 
from  the  Arctic  regions  to  the  equator,  gather- 
ing data  concerning  the  magnetic  needle,  the 
figure  of  the  earth  and  other  points  in  meteoro- 
logical and  terrestrial  physics.  He  was  instru- 
mental in  the  establishment  of  permanent 
magnetical  and  meteorological  observatories, 
retaining  directorship  of  those  in  the  colonies 
for  many  years.  In  1818  he  was  elected  to  the 
Royal  Society,  was  its  vice-president  in  1850 
and  in  1861-71  acted  as  its  president.  He  re- 
ceived rank  as  lieutenant-general  in  the  army  in 
1859  and  was  retired  with  full  rank  as  general 
in  1874.  His  works  include:  *An  Account  of 
the  Experiments  to  determine  the  Figure  of  the 
Earth*  (1825);  <The  Variability  of  the  Inten- 
sity of  Magnetism  upon  Many  Parts  of  the 
Globe>   (1838) ;  etc. 

Sabine,  sa'bin,  Lorenzo,  American  histo- 
rian: b.  New  Libson,  N.  H.,  28  Feb.  1803;  d. 
Boston,  Mass.,  14  April  1877.  He  sat  in  the 
New  Hampshire  legislature  for  three  successive 
terms,  but  removed  to  Massachusetts  in  1849, 
and  was  a  Whig  member  of  Congress  in  1852-3. 
He  is  best  known  for  his  important  work  on 
'The  American  Loyalists,  or  Biographical 
Sketches  of  Adherents  to  the  British  Crown  in 
the  War  of  the  Revolution'  (1847).  He  also 
published  <Life  of  Preble'  (1847);  <  Reports 
on  the  Principal  Fisheries  of  the  American 
Seas*  (1853)  ;  <Notes  on  Duels  and  Duelling, 
with  a  Preliminary  Historical  Essay'  (1856) ; 
etc. 

Sabine,  sa'bin.  Mountains,  Italy,  a  branch 
of  the  Apennines,  near  the  border  of  ancient 
Latium,  east  of  Rome,  is  a  lofty  group  in  the 
upper  valley  of  the  Aternus ;  the  highest  summit 
reaches  an  altitude  of  about  4,200  feet. 

Sabine,  sa-ben',  a  river  of  the  United 
States,  which  has  its  rise  in  the  northeastern 
part  of  Texas,  in  Hunt  County,  flows  southeast 
about  250  miles,  then  turns  southward  and 
forms  the  boundary  between  Texas  and  Louis- 
iana, and  enters  the  Gulf  of  Mexico  through 
Sabine  Lake  and  Sabine  Pass.  The  mouth  of 
the  river  is  Sabine  Pass,  a  narrow  channel  which 
is  obstructed  by  a  muddy  bar.  Considerable 
has  been  done  to  make  this  Pass  safe  for  navi- 
gation; jetty -building  and  dredging  was  begun 
as  soon  as  the  interior  of  Texas,  near  the  Sabine 
River,  was  settled.  Sabine  Lake  is  an  expansion 
of  the  river,  but  the  Neches  River  also  enters 
the  lake.  The  Sabine  River  is  about  500  miles 
long  and  is  navigable  in  its  lower  course. 

Sabine  Cross  Roads,  Battle  of,  and 
Banks'  Retreat  to  Alexandria.  Three  miles 
southeast  of  Mansfield,  De  Soto  Parish,^  La., 
one  of  the  main  roads  from  Alexandria  to 
Shreveport  is  crossed  by  a  road  from  Red  River 


to  Sabine  River.  At  this  crossing  was  fought 
a  battle  which  marked  the  culmination  and  ^I- 
ure  of  what  is  known  as  the  Red  River  Elxpedi- 
tion.  On  23  Jan.  1864  Gen.  Banks,  then  at  New 
Orleans,  received  a  despatch  from  Gen.  Hal- 
leck,  dated  the  4th,  proposing  an  expedition,  to 
consist  of  the  forces  of  Banks,  Steele,  and  such 
as  could  be  spared  by  Sherman,  for  the  capture 
of  Shreveport  La.,  on  Red  River,  and  the  recov- 
ery of  Texas,  thus  opening  access  to  the  cotton 
of  that  section  and  stimulating  trade.  Banks 
had,  on  a  previous  occasion,  for  sound  reasons, 
objected  to  such  a  campaign,  but  now  acquiesced 
and  promised  a  cordial  co-operation ;  but  he  set 
forth  the  difficulties  in  the  way,  and  made  sug- 
gestions to  remove  them,  not  one  of  which  was 
regarded.  Engrossed  with  duties  concerning 
political  affairs  in  Louisiana,  which  had  specially 
been  confided  to  him  by  the  President,  Banks 
could  not  immediately  leave  New  Orleans,  and 
he  entrusted  the  arrangements  of  the  expedition 
to  Gen.  W.  B.  Franklin,  his  second  in  command, 
who  was  to  move  from  the  Teche  5  March,  reach 
Alexandria  on  the  17th,  and  co-operate  with  a 
strong  fleet  under  command  of  Admiral  Porter. 
Porter  arrived  at  the  mouth  of  Red  River  on  7 
March,  with  a  fleet  of  15  ironclads  and  four 
light  steamers,  and  there  he  was  joined  some 
days  later  by  transports  from  Vicksburg,  carry- 
ing four  divisions  of  Sherman's  army,  under 
Gen.  A.  J.  Smith,  and  the  Marine  brigade  of 
Col.  EUet.  A  part  of  the  plan  of  campaign  was 
that  Gen.  Steele,  with  an  army  of  15,000  men, 
should  move  from  Little  Rock,  Ark.,  directly  on 
Shreveport;  but  Steele,  after  marching  from 
Little  Rock  to  Camden,  was  checked,  fell  back 
to  Little  Rock,  and  took  no  further  part  in  the 
campaign.  (See  Jenkins'  Ferrv,  Battle  of.) 
Smith's  forces  advanced,  attacked  and  in  con- 
junction with  the  navy,  14  March,  captured  Fort 
de  Russy,  up  Red  River,  together  with  283  pris- 
oners, 10  guns,  and  many  small  arms,  the  Con- 
federate covering  force  of  3,500  men,  under  Gou 
Walker,  after  burning  two  steamboats  and  a  con- 
siderable quantity  of  cotton',  retreating  up  the 
river.  It  was  not  until  the  19th  that  Franklin, 
with  very  little  opposition,  which  was  brushed 
aside  by  his  cavalry,  reached  Alexandria;  Banks 
joined  him  on  the  24th,  but  his  entire  column  did 
not  close  up  until  the  26th.  Meanwhile  Gen. 
Mower,  with  three  brigades  of  Smith's  division 
and  a  cavalry  brigade  of  the  Nineteenth  corps, 
marched  from  Alexandria  on  the  21st  for  Hen- 
derson's Hill,  25  miles  westward,  surprised  the 
2d  Louisiana  cavalry,  and  with  slight  loss  ca{v- 
tured  250  men,  nearly  as  many  horses,  and  four 
guns,  with  their  caissons.  Near  Alexandria  the 
fleet  came  to  a  series  of  rapids,  and  the  water 
was  so  low  that  the  ironclads  could  not  run  up 
them,  but  after  a  week's  hard  labor  the  lighter 
ones  were  carried  over.  The  transports,  which 
could  not  pass,  returned  to  Vicksburg,  and  with 
them  Ellet's  3,000  men.  The  withdrawal  of  the 
transports  made  it  necessary  to  establish  a  base 
at  Alexandria  and  the  use  of  a  wagon-train  to 
carry  the  supplies,  and  the  further  necessity  of 
leaving  a  guard  of  nearly  4,000  men  (under  Gen. 
Grover)  to  protect  the  place.  Gen.  Franklin, 
with  the  main  column,  advanced  on  the  road 
running  west  of  and  parallel  to  the  river,  to 
Natchitoches,  about  80  miles  above  Alexandria, 
driving  before  him  the  Confederate  cavalry,  and 
reaching  Natchitoches  on  3  April,  where  he  was 
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joined  by  A.  ^.  Smith's  column,  which,  accom- 
panied by  Porter's  fleet,  had  come  to  Grand 
Ecore,  four  miles  from  Natchitoches.  Porter 
had  a  fleei:  of  13  gunboats  and  30  transports. 

Banks'  army,  on  the  eve  of  march  from 
Natchitoches  for  Shreveport,  was  composed  of 
two  divisions  of  the  Thirteenth  corps,  under 
Gen.  T.  E.  G.  Ransom ;  five  brigades  of  the  Six- 
teenth corps,  under  Gen.  A.  J.  Smith;  Gen.  W. 
H.  Emory's  division,  three  brigades,  of  the 
Nineteenth  corps;  and  G)l.  Dickey's  brigade  of 
colored  troops,  under  Gen.  Franklin;  Gen.  A.  L. 
Lee's  division  of  cavalry  and  mounted  infantry, 
four  brigades;  and  a  small  artillery  reserve,  un- 
der Capt.  Closson.  These  numbered  31  March 
25,735  officers  and  men,  with  about  65  guns. 
Lee's  cavalry  force  of  4,500  men  had  pushed  out 
westward,  12  miles;  on  2  April  it  ran  across 
Confederate  cavalry,  drove  it  back  eight  miles, 
and  then  withdrew  to  wait  for  the  general  ad- 
vance. The  general  advance  began  on  the  morn- 
ing of  the  6th,  led  by  Lee's  cavalry,  followed 
by  the  two  small  divisions  of  the  Thirteenth 
corps,  under  Ransom,  and  by  Emory,  with  a 
division  of  the  Nineteenth  corps  and  Dickey's 
brigade  of  colored  troops.  On  the  morning  of 
the  7th  A.  J.  Smith  followed  with  Mower's  di- 
vision of  the  Sixteenth  corps.  A  division  of  the 
Seventeenth  corps,  1,730  strong,  tmder  Gen.  T. 
Kilby  Smith,  remained  with  the  transports,  un- 
der instructions  to  _  conduct  them  to  Loggy 
Bayou,  opposite  Springfield,  about  midway  be- 
tween Natchitoches  and  Shreveport,  no  miles 
by  the  river,  above  Grand  Ecore,  where  he  was 
to  halt  and  communicate  with  the  army  at 
Sabine  Cross  Roads,  54  miles  from  Grand  Ecore. 
Porter,  Smith,  and  the  transports,  with  six  gim- 
boats  carrying  17  guns,  started  on  the  7th. 

Lee's  instructions  from  Gen.  Franklin  were  to 
attack  the  enemy  wherever  foimd,  but  not  to 
bring  on  a  general  engagement.  On  the  7th  he 
drove  a  brigade  of  Gen.  Green's  beyond  Pleasant 
Hill,  and  came  upon  a  strong  force  under  Green 
at  Wilson's  Farm.  Lee  attacked  and  after  a 
hard  engagement  of  two  hours  drove  Green  to 
Saint  Patrice's  Bayou,  eight  miles  from  Pleasant 
HilL  Here  Lee  bivouacked  for  the  night,  and 
sent  back  for  infantry  support.  His  loss  had 
been  53  killed  and  wounded.  Green's  loss  was 
greater,  including  about  100  prisoners.  That 
night  Franklin  reached  Pleasant  Hill;  A.  J. 
Smith's  division  was  still  a  day's  march  m 
rear  of  Franklui.  At  daybreak  of  the  8th  Lee, 
having  been  reinforced  by  one  of  Landram's 
brigades  of  the  Thirteenth  corps,  dropped  his 
wagon-train,  and,  moving  fonvard,  drove  the 
Confederates  from  Saint  Patrice's  Bayou  and 
gradually  pushed  them  to  a  wood  beyond  a 
clearing  at  Sabine  Cross  Roads,  and  found  him- 
self in  the  immediate  front  of  Gen.  R.  Taylor's 
army  of  10,000  men.  Taylor,  whose  forces  had 
been  much  scattered,  in  Arkansas,  Louisiana, 
and  Texas,  had  concentrated  them,  and  near 
Mansfield  had  the  three  divisions  of  Gens.  Green, 
Walker,  and  Mouton  — 10,000  men.  On  the 
morning  of  the  8th  he  moved  three  miles  from 
Mansfield  to  Sabine  Cross  Roads  and  formed 
line  in  the  edge  of  a  wood,  commanding,  on  both 
sides  of  the  road,  a  clearing  about  i.aoo  yards 
long,  and  800  wide,  through  the  middle  of  which 
was  a  deep  ravine.  He  knew  that  Banks'  col- 
umn was  stretched  out  on  a  single  road  for  more 
than  20  miles,  and  was  sanguine  of  success  in 


attacking  the  head  of  it  Lee  threw  out  a  strong 
skirmish-line  and  waited  for  Banks'  main  body 
to  come  up.  At  noon  Ransom  Arrived  with  a 
brigade,  and  line  was  formed.  Banks  rode  up 
a  little  past  noon,  and  sent  back  repeated  orders 
for  Franklin  to  hurry  forward.  After  heavy 
and  continuous  skirmishing,  lasting  until  4.30 
P.M.,  Taylor  threw  his  entire  force  of  10,000 
men  heavily  upon  the  Union  line ;  Mouton's  divi- 
sion and  two  brigades  of  dismounted  cavalry 
made  an  impetuous  charge  upon  the  Union  right, 
in  which  Mouton  was  killed  at  the  first  ons'st, 
while  Walker's  division  and  a  brigade  on  its 
right  fell  upon  the  centre  and  left  of  the  line. 
For  nearly  an  hour  the  men  (not  over  4,500) 
of  Banks'  command  resisted  this  attack,  and 
then  were  compelled  to  fall  back  to  the  woods  in 
rear  of  the  open  space  at  the  cross  roads,  with 
heavy  loss,  including  three  guns.  Franklin  had 
come  up  with  Cameron's  division  of  the  Thir- 
teenth corps,  and  a  new  line  was  formed,  to  be 
immediately  broken  by  heavy  attacks  on  both 
flanks  and  front  The  Confederates  were  gain- 
ing the  rear,  and  the  Union  line  was  pressed 
back  along  the  narrow  forest  road  filled  with 
wagons  and  mules  of  the  supply-train,  strag- 
glers, and  camp-followers,  which  so  blocked  the 
way  that  an  orderly  retreat  was  impossible. 
Soon  a  panic  set  in,  the  cavalry  train  of  156 
wagons  was  captured;  Ransom's  ten  guns  were 
taken,  along  with  1,000  of  his  men;  Franklin 
and  Ransom  were  wounded;  some  of  the  best 
officers  were  struck  down ;  and  in  spite  of  the 
heroic  efforts  of  Banks  and  others  to  rally  them, 
nearly  the  whole  army  broke  into  a  disorderly 
retreat,  which  was  checked  only  at  Pleasant 
Grove,  three  miles  from  the  field  of  battle.  Here 
Gen.  Emory,  with  his  division,  had  come  up  at 
6  P.M.,  and  formed  line  in  the  edge  of  a  wood, 
on  a  ridge  overlooking  a  small  stream;  and 
scarcely  had  his  line  been  formed  when  the 
panic-stricken  fugitives  came  rushing  back 
through  it  to  the  rear.  The  Confederates  were 
close  on  their  heels,  made  an  immediate  assault 
upon  Emory,  and  were  met  with  a  severe  fire 
delivered  at  close  quarters  that  instantly  checked 
them.  After  an  hour  and  a  half  of  fierce  bat- 
tle, in  which  they  made  desperate  efforts  to  turn 
Emory's  right,  the  Confederates  were  every- 
where repulsed  with  great  loss,  but  held  the 
shores  of  the  stream.  Banks'  army,  after  hav- 
ing advanced  to  within  two  marches  of  Shreve- 
port, had  been  saved  from  total  destruction  "by 
a  triumph  of  valor  and  discipline  on  the  part  of 
a  single  division  and  of  skill  on  the  part  of  its 
intrepid  commander.*  The  action  is  known  as 
the  battle  of  Pleasant  Grove.  The  Union  loss 
at  Sabine  Cross  Roads  and  Pleasant  Grove  was 
about  1,050  killed  and  wounded  and  nearly  i^oo 
missing;  the  Confederate  loss,  1,500  killed  air 
wounded. 

Banks  had  been  limited  as  to  time  in  carrying 
out  the  objects  of  his  campaign.  Gen.  Sherman 
was  calling  for  A.  J.  Smith's  troops,  and  Gen. 
Grant,  who  had  set  his  heart  on  a  movement  by 
Banks  from  New  Orleans  on  Mobile,  had  writ- 
ten him :  "I  had  much  rather  that  the  Red  River 
expedition  had  never  been  begun,  than  that  you 
should  be  detained  one  day  beyond  the  first  day 
of  May,  in  commencing  the  movement  east  of 
the  Mississippi.*  The  allotted  time  was  fast  ex- 
piring, and  Banks  concluded  to  abandon  his  ex- 
pedition.   The  night  of  the  8th  he  fell  back  15 
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miles  to  Pleasant  HilJ,  which  was  reached  by 
Emory's  division,  that  brought  up  the  rear  about 
9  o'clock  next  morning.  A.  J.  Smith,  with  a 
part  of  his  command,  had  halted  at  Pleasant 
Hill,  on  the  evening  of  the  8th,  and  with  less 
than  13,000  men  Banks  formed  a  double  line; 
the  first,  of  the  Nineteenth  corps,  along  a 
thickly  wooded  slope  half  a  mile  west  of  Pleasant 
Hill ;  the  second,  of  A.  J.  Smith's  command  and 
the  artillery,  on  a  plateau  in  rear.  The  trains, 
preceded  by  Lee's  cavalry  and  Dickey's  brigade 
of  colored  troops,  and  foltowed  by  the  remnants 
of  Ransom's  division,  were  put  on  the  road  to 
Grand  Ecore.  Gen.  Taylor,  reinforced  by  the 
divisions  of  Gens.  Churchill  and  Parsons,  had 
followed  Banks  very  cautiously,  and  at  noon  his 
advance  appeared  and  began  skirmishing.  Later 
artillery  was  brought  up  and  opened  fire,  and 
a  demonstration  was  made  on  the  Union  right 
About  5  P..M.  three  Confederate  divisions  charged 
out  of  the  woods  upon  the  left  flank  of  the  Union 
iine,  which  was  steadily  driven  back  up  the  hill  to 
the  cover  of  the  second  line.  Here  the  Con- 
iederates  were  repulsed  with  great  loss.  Mean- 
while the  right  of  the  Union  line,  though  hard 
J)ressed,  stood  firm  until,  the  left  being  driven 
back,  it  was  nearly  enveloped  and  gave  ground, 
and  the  Confederates  pressed  on  to  an  attack  on 
A.  J.  Smith,  who  held  the  second  line  in  reserve. 
After  a  short  and  sharp  exchange  of  fire.  Smith's 
and  part  of  Emory's  men  made  a  charge  and 
pushed  back  the  Confederate  line.  All  the  re- 
serves were  now  thrown  into  action,  and  the 
Confederates  were  routed,  driven  from  the  field, 
and  pursued  until  dark.  Gen.  E.  Kirby  Smith, 
the  Confederate  department  commander,  says: 
«Our  troops  attacked  with  vigor  and  at  first  with 
success,  but,  exposing  their  right  flank,  were 
finally  repulsed  and  thrown  into  confusion.  The 
Missouri  and  Arkansas  troops,  with  a  brigade 
of  Walker's  division,  were  broken  and  scattered. 
The  enemy  recovered  cannon  which  we  had  cap- 
tured the  day  before,  and  two  of  our  pieces  with 
the  dead  and  wounded  were  left  on  the  field. 
Our  troops  were  completely  paralyzed  and  dis- 
organized by  the  repulse.  .  .  .  Our  repulse 
at  Pleasant  Hill  was  so  complete  and  our  com- 
mand was  so  disorganized  that  had  Banks  fol- 
lowed up  his  success  vigorously  he  would  have 
met  but  feeble  opposition  to  his  advance  on 
Shreveport." 

Banks  had  engaged  at  Pleasant  Hill  12,000 
men,  of  whom  150  were  killed,  844  wounded, 
and  375  missing.  Taylor  had  14.300  engaged,  of 
whom  about  1,000  were  killed  and  wounded,  and 
nearly  500  missing. 

Encouraged  by  his  success  at  Pleasant  Hill, 
Banks  gave  orders  for  a  forward  movement 
next  morning  on  Shreveport,  and  preparations 
were  being  made  for  the  march,  when  Gen. 
Franklin  and  other  officers  dissuaded  him  from 
it,  and  it  was  decided  to  fall  back  to  Grand 
Ecore  and  unite  with  the  fleet.  The  retreat  was 
resumed  during  the  night  and  Grand  Ecore 
reached  on  the  nth.  E.  Kirby  Smith  joined 
Taylor  after  the  close  of  the  battle  of  Pleasant 
Hill,  and  determined  to  move  against  Gen.  Steele 
in  Arkansas.  Taylor  withdrew  his  infantry  to 
Mansfield  on  the  loth  and  nth,  leaving  the  cav- 
alry, under  Green,  and  Polignac's  infantry  divi- 
sion of  2,000  men  to  watch  and  harass  Banks. 
Upon  his  arrival  at  Grand  Ecore  Banks  in- 
trendied,    threw   a   pontoon-bridge   across   the 


river,  put  part  of  his  force  on  the  other  sid^ 
and  waited  for  the  fleet  to  come  down.  Porter, 
with  the  gunboats,  and  Kilby  Smith,  with  the 
transports,  had  arrived  at  Loggy  Bayou  on  the 
afternoon  of  the  loth,  where,  tvvo  hours  later, 
they  received  news  of  Banks'  misfortunes,  and 
on  the  morning  of  the  nth  received  his  orders 
to  return  to  Grand  Ecore.  The  fleet  turned 
down  stream,  but  it  was  not  to  reach  Grand 
Ecore  without  opposition.  On  the  evening  of 
the  nth  Green,  who  had  been  left  at  Pleasant 
Hill,  started  with  750  men  and  two  batteries  for 
Blair's  Landing,  and  on  the  12th,  with  about  500 
men  and  three  guns,  attacked  the  fleet  and  trans- 
ports as  they  were  running  down  the  river.  A 
brisk  fight  followed.  Gen.  Green  was  killed  by 
a  discharge  of  grape  from  one  of  the  gunboats, 
and  his  men  were  driven  off,  with  small  loss. 
The  Union  loss  was  57  killed  and  wounded. 
By  the  isth  all  the  gunboats  were  back  to  Grand 
Ecore,  and  as  fast  as  the  vessels  could  pass  the 
bar  they  made  their  way  to  Alexandria,  one  gun- 
boat being  lost.  The  fleet  having  passed  down. 
Banks  marched  from  Grand  Ecore  on  the  22d 
for  Alexandria,  and  that  night  bivouacked  at 
Clouterville,  32  miles  from  Grand  Ecore.  The 
march  was  resumed  on  the  22d,  and  on  the 
morning  of  the  23d,  while  marching  along  Cane 
River,  a  branch  of  the  Red,  the  head  of  the  col- 
umn v/as  checked  at  Monett's  Ferry  by  Gen.  Bee, 
with  four  brigades  of  2,000  men  and  four  bat- 
teries. Bee's  position  was  a  strong  one  on  a 
bluff  commanding  the  crossing,  and  on  the  only 
practicable  road  to  Alexandria,  35  miles  distant 
At  the  same  time  the  Confederate  cavalry  un- 
der Gen.  Wharton  and  Polignac's  infantry  were 
harassing  Banks'  rear.  Gen.  Birge,  with  his 
own  brigade  and  Cameron's  division  of  the  Thir- 
teenth corps,  in  all  about  5,000  men,  crossed 
Cane  River  three  miles  above  the  ferry,  and  by 
a  difficult  flank  march  of  several  miles  reached 
a  hill,  the  occupation  of  which  rendered  Mon- 
ett's Bluff  untenable.  Birge  attacked  at  2  p.m., 
after  a  contest  of  two  hours  carried  the  hill,  and 
the  Confederates  retreated  and  left  open  the  road 
Alexandria.  The  Union  loss  was  150  to  200 
killed  and  wounded.  Banks  resumed- his  march 
on  the  24th,  and  without  further  serious  opposi- 
tion entered  Alexandria  on  the  25th.  Banks  re- 
ports that  in  the  24  days  intervening  between 
the  march  of  the  army  from  Alexandria  and  its 
return  there  his  own  army  had  marched  400 
miles.  He  had  fought  several  battles,  and  been 
successful  in  all  but  one,  and  his  losses  were 
289  killed,  1,541  wounded,  and  2,150  missing,  an 
aggregate  of  3,98a  The  difficulty  of  getting 
Porter's  fleet  over  the  shallow  rapids  near  Alex- 
andria detained  Banks  at  that  place  until  13  May, 
when  he  continued  his  retreat  (See  Yellow 
Bayou,  Engagement  at,  and  Banks'  Retreat 
FROM  Alexandria.)  Cbnsult:  'Official  Rec- 
ords,>  Vol.  XXXIV.;  Taylor,  <Destruction  and 
Reconstruction' ;  The  Century  Company's  'Bat- 
tles and  Leaders  of  the  Civil  War,»  Vol.  IV. 

E.  A.  Casuan. 

Sabine  Pass,  Engagement  at  On  6  Aug. 
1863  Gen.  Halleck  informed  Gen.  Banks,  in 
command  at  New  Orleans,  that  there  were  im- 
portant reasons  why  the  United  States  flag 
should  be  restored  at  some  point  in  Texas,  witii 
the  least  pssible  delay.  Halleck's  despatch  was 
by  direction  of  the  Secretary  of  War,  and  it 
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was  understood  that  the  proposed  siovement 
was  of  diplomatic  rather  tlwn  a  military  char- 
acter, and  intended  to  prevent  European  compli- 
cations. Banks  was  left  to  his  own  judgment 
to  conduct  the  campaign,  but  it  was  suggested 
that  the  most  feasible  route  would  be  by  the 
Red  River  to  Shreveport.  Banks,  deeming  the 
Red  River  route  impracticable  at  that  season 
of  the  year,  fitted  out  an  expedition  to  make  a 
lodgment  in  Texas  at  Sabine  City,  on  Sabine 
Pass,  the  outlet  from  Sabine  Lake  into  the 
Gulf  of  Mexico,  and  the  terminus  of  a  railroad 
penetrating  eastern  Texas,  and  making  con- 
nection with  Houston,  the  capital  of  the  State. 
Gen.  Franklin  was  put  in  charge  of  the  advance 
of  the  expedition  of  5,000  men,  and  was  in- 
structed to  land  a  few  miles  below  Sabine  Pass, 
move  upon  the  Confederate  works  command- 
ing it,  and,  if  practicable,  to  seize  Beaumont, 
on  the  railroad  to  Houston.  Four  light-draft 
gunboats,  under  command  of  Lieut  Crocker, 
formed  part  of  the  expedition,  which  sailed 
from  New  Orleans  on  4  September.  Franklin 
disregarded  his  instructions  to  land  10  or  12 
miles  below  Sabine  Pass,  and  on  Crocker's 
representation  that  he  could  silence  the  Confed- 
erate works  in  the  pass,  he  and  Crocker  ar- 
ranged for  the  gunboats  to  make  a  direct  at- 
tack upon  the  works,  drive  out  the  garrison, 
seize  or  drive  away  two  Confederate  gunboats 
reported  on  the  river,  and  then  land  the  troops. 
From  the  army  150  sharpshooters  were  dis- 
tributed on  the  four  gunboats.  Early  in  the 
forenoon  of  the  8th  the  gunboats  and  transports 
crossed  the  bar  at  Sabine  Pass,  and  in  the 
middle  of  the  afternoon  three  of  the  gunboats 
opened  fire  upon  the  small  fort,  mounting  eight 
heavy  guns,  and  held  by  44  officers  and  men. 
The  fire  was  immediately  returned,  two  of  the 
gunboats  were  disabled  and  surrendered,  and 
were  taken  in  tow  by  two  small  Condederate 
craft.  It  was  all  over  in  less  than  an  hour. 
Franklin  made  no  serious  attempt  to  land  his 
troops,  but  immediately  returned  to  New  Or- 
leans, having  lost  two  gunboats,  with  their  15 
hea^'y  guns,  nearly  50  killed  and  wounded,  and 
over  200  prisoners,  among  them  Lieut.  Crocker, 
of  the  navy.  Not  a  Confederate  was  hurt  Con- 
sult <  Official  Records,>  Vol.  XXVL 

E  A.  Carman. 

Sabines,  saliinz  (Latin,  Sabini,  sa-bi'nl),  a 
people  noted  in  the  early  history  of  Rome,  whose 
territory  they  adjoined.  As  a  people  the  Sa- 
bines were  engaged  in  agriculture  and  grazing, 
and  from  the  simplicity  of  their  lives  and  their 
physical  prowess  they  obtained  a  reputation  like 
that  of  the  Spartans  for  severity  of  discipline  and 
sturdiness  of  character.  The  narrow  limits  of 
the  'Sabine  territory  made  emigration  necessary, 
and  proba"bIy  in  this  way  they  came  in  contact 
with  the  growing  power  of  Rome.  They  fought 
the  Romans  with  great  courage,  but  were  sub- 
dued about  290  B.C.,  and  admitted  to  Roman  citi- 
zenship, '  but  not  permitted  to  vote  in  civic 
affairs.  They  became  merged  in  the  republic 
and  subsequent  empire,  and  became  lost  to  view 
as  a  separate  people. 

Sabinus,  Masurius,  Roman  jurist.  He 
flourished  during  the  reign  of  Tiberius,  and  was 
a  pupil  of  Capito.  He  was  the  founder  of  the 
school  of  Sabiniani,  and  was  the  author  of  sev- 
eral works  much  used  and  commented  upon  by 


later  jurists,  the  most  importan 
iii.  Juris  Civilis,'  which  is  not  no' 

Sable,  one  of  the  fur-be: 
(Mustela  sibellina),  found  in  £ 
Russia  and  Kamchatka,  or  its  A 
sentative  (M.  americana)  which 
that  it  is  doubtfully  named  as  a  s 
The  average  length  of  the  sabl 
inches,  excluding  the  tail,  whic 
bushy.  The  body  partakes  of  tl 
weasels  generally,  m  that  it  is 
vermiform.  The  fur  is  smooth,  g 
be  pressed  or  smoothed  in  any  d 
to  the  mode  of  attachment  of  tl 
skin.  In  color  it  is  a  rich  deep 
near  the  head  may  exhibit  white 
frequently  assumes  a  gray  tint  a 
The  fur  is  heaviest  during  wintei 
gers  experienced  by  the  sable 
sudden  snow-storms  obliterating 
from  the  inclement  cold,  can  h; 
estimated.  Sables  are  for  the  mos 
in  traps,  but  are  cautious  anin 
pursuit  is  attended  with  much  d 
make  their  homes  in  dens  or  ca\ 
trees,  and  produce  from  three  to 
a  birth,  the  young  being  born  in  \ 
and  their  general  habits  are  tho! 
ten  and  weasel,  but  they  are  mo 
tiring. 

Skins  of  the  Russian  sable  I 
Liverpool  ranging  from  three  t< 
The  darkest  skins  are  considered  ■• 
About  2,000  skins  annually  find 
England.  Most  of  these  furs  are 
where  about  25,000  are  said  t- 
collected.  When  manufactured  f( 
furs  may  fetch  prices  so  high  as 
The  corporation  robes  of  the  Lo 
are  lined  with  this  expensive  ma 
tails  of  sables  are  used  in  the  i 
artists'  brushes.  See  Fur-beam 
Fur-trade. 

Sable  Antelope,  one  of  th< 
most  handsome  of  African  ante 
tragus  niger),  of  the  same  gent 
antelope,  blaubok,  and  others,  and 
idly  approaching  extinction,  as  ci 
and  more  encroaches  upon  the  p 
em  and  eastern  Africa.  Its  coat  i 
black,  markings  upon  the  face,  tt 
the  under  parts  being  white.  Th 
horns  sweep  back  from  the  forehi 
like  curve,  and  the  neck  is  ac 
mane.  These  antelopes  went  aboi 
in  herds,  and  were  prizes  for  ; 
while  their  flesh  was  excellent  t 
sive  descriptions  may  be  found  i 
of  Gordon-Cumming,  Anderson, 
Bryden,  and  other  African  sportsi 

Sable,  Cape.     See  Cape  Sabi 

Sable   Island,   a   low-lying 
Altantic,  in  lat.  44°   N.  and  loi 
miles  east  of  Nova  Scotia.    It 
sand-dunes  enclosing  a  lagoon, 
menace  to  navigation  that  the  1 
Canada    maintains    two    lightho 
was  formerly  40  miles  long  and 
gradually  sinking.    Upon  its  sane 
cranberries  and  wild  grass,  and 
being  made  to  grow  pines  and  oti 
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greens.  There  are  sandbanks  in  the  vicinity. 
The  only  inhabitants  are  the  lighthouse  and 
lifeboat  men  attached  to  the  establishment  for 
the  relief  of  shipwrecked  persons.  The  island 
is  known  for  its  breed  of  hardy  wild  ponies. 

Sabots,  sa-boz',  shoes  for  women  largely 
worn  by  the  peasantry  of  France,  Belgium,  Hol- 
land, and  some  other  parts  of  Europe.  They 
arc  especially  useful  in  wet  weather,  and  in 
moist  places  generally,  being  well  adapted  to 
preserve  the  feet  from  damp.  Great  numbers 
of  sabots  are  exported  by  France  to  Belgium. 
In  some  parts  of  England,  as  in  Lancashire, 
shoes  with  thick  wooden  soles,  but  with  leather 
vamps  or  •'uppers,"  are  worn  by  most  of  the 
artisan  class.    See  Boors  and  Shoes. 

Sabre-Tache,  sa-br-tash,  a  leathern  case 
or  pocket  worn  by  cavalry  officers  at  the  left 
side,  suspended  by  three  straps  from  their  sword- 
belt.  It  came  into  use  when  the  jackets  of 
cavalry  soldiers  were  too  short  or  too  tight 
to  admit  of  pockets  being  made  in  them,  but  is 
now  rather  ornamental  than  useful. 

Sabre-toothed  Tigers,  extinct  cats  of  the 
family  Machcerodontidee  (or  Nimravida),  a 
group  whose  remains  occur  as  fossils  from  the 
Eocene  up  to  the  Pleistocene.  They  differ  from 
ordinary  cats  {Felida)  in  several  anatomical  fea- 
tures, having  some  peculiarities  which  ally  them 
to  the  bears,  and  others  recalling  existing  viver- 
roids,  as  the  foussa  {Cryptoprocta) .  They  are 
remarkable  for  the  character  of  the  dentition, 
which  in  the  earlier  genera  comes  near  showing 
the  complete  number  of  teeth,  but  displays  a 
steady  tendency  as  the  family  history  is  fol- 
lowed toward  the  reduced  number  possessed  by 
existing  cats.  At  the  same  time  the  dentition 
is  often  distinguished  by  the  huge  size  of  the 
upper  canines,  which  in  some  cases  were  five  or 
six  times  as  long  as  the  neighboring  teeth,_  and 
have  been  justly  called  "sabre- teeth.®  These 
tushes  reached  their  highest  development  in  the 
genus  Atacharodus,  whose  species  were  of  very 
wide  distribution,  occurring  in  both  North  and 
South  America  and  in  Europe.  These  car- 
nivores were  of  various  sizes,  up  to  dimensions 
equal  to  those  of  modem  tigers,  and  so  little 
different  in  general  from  true  cats  that  Cope 
places  them  within  the  Felida.  It  began  in  the 
Eocene  and  continued  down  almost  or  quite  to 
the  Glacial  Period,  when  the  type  seems  to 
have  become  extinct  because  the  great  canines 
had  overgrown  usefulness  and  become  a  hin- 
drance instead  of  a  help  in  getting  a  living. 
They  finally  became  so  large  that  the  animal 
could  not  open  its  mouth  wide  enough  to  make 
use  of  them  in  biting,  and  the  space  between 
them  would  admit  none  but  a  very  small  piece 
of  meat  to  enter,  even  if  a  large  piece  could  be 
torn  away.  "Even  when  the  mouth  opens  so 
far  as  to  allow  the  mandible  to  pass  behind  the 
apices  of  the  canines,"  remarks  Cope,  "there 
would  appear  to  be  some  risk  of  the  latter  being 
caught  on  the  point  of  one  or  the  other  canine, 
and  forced  to  remain  open,  causing  early  starva- 
tion." Other  prominent  genera  in  the  family  are 
the  plantigrade  Dinictis  (q,v.)  ;  Nimravus  and 
Pogonodon,  with  species  as  large  as  panthers; 
and  Hoplophoneus,  with  dentition  like  modem 
cats.  Consult:  Flower  and Lydekker,  < Mammals, 
Living  and  Extinct*  (1891)  ;  Cope,  'Vertebrates 
of  the  Tertiary  Formation  of  the  West,*  Rept. 


U.  S.  Geol.  Survey,  Vol.  III.  (Washington, 
1884) ;  Woodward,  'Vertebrate  Palaeontology* 
(1898). 

Sac  (sak)  CiQr,  Iowa,  county-seat  of  Sac 
County;  on  the  North  Fork  of  the  Raccoon 
River,  and  on  the  Chicago,  M.  &  St  P.  and  the 
Chicago  &  N.  W.  R.R.'s ;  about  42  miles  west  by 
south  of  Fort  Dodge.  It  is  in  an  agricultural 
region  where  considerable  attention  is  given  to 
raising  live  stock.  The  chief  manufacturing  in- 
dustries are  connected  with  farm  products.  The 
trade  is  chiefly  in  farm  and  dairy  products,  flour, 
and  agricultural  implements.  The  educational 
institutions  are  the  Sac  City  Institute  (Baptist), 
a  high  school,  public  elementary  schools,  and 
a  public  library.  Pop.  (1890)  1,249;  (1900) 
2,079;  (1910  est.)  2,300. 

Sac  Fungi.    See  Fungi. 

Sac-i-Lait,  s&k'a-la,  a  fish.     See  Crappie. 

SacHbut,  or  Sackbut,  the  word  by  which 
translators  have  rendered  the  sabbeka  of  the 
Hebrew  Scriptures.  The  exact  form  of  the  sab- 
beka has  been  much  disputed,  but  that  it  was 
a  stringed  instrument  is  certain,  for  the  name 
passed  over  into  Greek  and  Latin  in  the  forms 
sambukl,  sambuca,  and  the  instrument  so  called 
is  described  by  Athenseus  as  a  harplike  instru- 
ment of  four  or  more  strings,  and  of  a  triangu- 
lar form.  It  is  not  unlikely  that  this  instru- 
ment was  introduced  among  the  Jews  from  the 
East,  since  one  of  the  musical  instruments  most 
frequently  occurring  in  the  Assyrian  sculptures 
answers  very  closely  to  this  description,  and 
may  perhaps  be  identified  with  the  sabbeka,  the 
name  of  which  is,  besides,  CHialdaic.  Nothing 
resembling  this  Assyrian  instrument  is  to  be 
found  on  the  Egyptian  monuments  or  in  the 
sculptures  of  Greece  and  Rome.  Since  the  sab- 
beka was  a  stringed  instrument  the  rendering 
sacbut  is  altogether  wrong,  since  thatwas,  at  the 
time  when  our  translation  of  the  Scriptures  was 
made,  the  name  of  a  wind-instrument  now  called 
the  trombone.    See  Trombone. 

Sac'caton  Grass.  See  Grasses  of  the 
United  States. 

CO 

Saccharin,  s5k'a-rin,  C,  H4<gQ>NH,  ben- 

zoic-sulphinid,  a  sweet  substance  discovered 
by  Remsen  and  Fahlberg  in  1879.  It  is  pre- 
pared from  toluene  by  a  series  of  chemical 
processes.  White  crystals  soluble  in  hot  water, 
alcohol,  and  ether.  Its  characteristic  and  mos; 
valuable  property  is  its  intense  sweet  taste, 
being  about  550  times  sweeter  than  cane-sugar 
so  that  a  solution  of  one  part  in  ten  thousand 
parts  of  water  has  a  perceptible  taste.  It  has 
an  extensive  use  as  a  sweetening  agent  in  the 
manufacture  of  various  beverages,  preserves, 
jellies,  etc.,  and  may  be  used  by  diabetic  pa- 
tients who  cannot  use  sugar.  It  has  not,  how- 
ever, the  food  value  of  cane-sugar. 

Saccharine  forms  salts  with  bases,  the  sodium 
salt  being  frequently  used  in  place  of  saccharin 
because  of  its  greater  solubility. 

Saccharom'eter,  or  Saccharimeter,  any  in- 
strument used  to  determine  the  strength  o4  a 
sugar  solution.  One  common  form  is  a  hydro- 
meter with  the  stem  so  graduated  as  to  read 
per  cents  of  sugar  content  in  solution  exam- 
ined.   Another  is  a  form  of  polariscope  devised 
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fcy  Mitscherlich  with  the  scale  on  which  the 
angle  of  deviation  of  the  plane  of  polarized  light 
is  read  so  graduated  as  to  show  the  percentage 
of  sugar  in  the  solution  used. 

Saccoph'arynx,  a  genus  of  MurctnidtB,  with 
a  single  species  (i".  Aagellum),  a  deep-sea  con- 
ger eel,  of  which  only  three  specimens  have  been 
observed :  muscular  system  very  feebly  devel- 
oped; tK>nes  thin  and  soft,  wanting  in  organic 
matter ;  head  and  gape  enormous ;  stomach  dis- 
tensible in  an  extraordinary  degree;  vent  at  end 
of  trunk.  The  specimens  known  have  been 
found  floating  on  the  surface  of  the  North  At- 
lantic with  their  stomachs  much  distended,  hav- 
ing swallowed  some  other  fish  many  times  their 
own  weight.  They  attain  a  length  of  several 
feet.     See  Deep  Sea  Exploration. 

Sacheverell,  s5-shev'e-rel,  Henry,  English 
Anglican   divine:   b.   Wiltshire  about   1674;   d. 
London  S  June  1724.    He  was  educated  at  Ox- 
ford and  in  1705  was  appointed  preacher  of  Saint 
Saviour's,    Southwark.    While    in    this    station 
he,  in   1709,  preached  two  famous  sermons,  the 
object  of  which  was  to  rouse  apprehensions  for 
the  safety  of  the  Church,  and  to  excite  hostility 
against  the  Dissenters.    Being  impeached  in  the 
House  of  Commons  he  was  brought  to  trial  in 
February  1710,  and  on  23  March,  when  the  trial 
was  concluded,  was  suspended  from  preaching 
for    three    years.    This    prosecution,    however, 
excited  such  a  spirit  in  the  High  Church  party 
that    it   helped   to    overthrow   the   ministry   of 
Godolphin,  and  established  the  fortune  of  Sach- 
everell, who,  during  his  suspension,  made  a  kind 
of    triumphal    progress   through   the    kingdom. 
The  same  month  that  his  suspension  terminated 
(171 3)  he  was  appointed  to  the  valuable  rectory 
of  Saint  Andrew's,  Holborn,  by  Queen  Anne. 
Of  the  offending  sermons  40,000  copies  at  least 
were  sold,  and  of  the  record  of  the  trial  30,000. 
Little  was  heard  of  Sacheverell  after  this  party 
ebullition  subsided,  except  through  his  numer- 
ous squabbles  with  his  parishioners.    His  abili- 
ties, even  according  to  writers  on  his  own  side, 
were  very  slight.     Consult  Stanhope,  <  History 
of  Queen  Anne's  Reign >  (1872). 

Sachs,  saks,  Bernard,  American  neurolo- 
gist: b.  Baltimore,  Md.,  2  June  1858.  He  was 
graduated  from  the  University  of  Strasburg, 
Germany,  in  1882,  and  engaged  as  a  medical 
practitioner  in  New  York.  He  has  made  a  spe- 
cialty of  the  study  of  nervous  diseases,  regarding 
which  he  is  a  recognized  authority.  Besides 
numerous  medical  monographs  he  has  published 
'Mental  and  Nervous  Diseases  of  Children > 
(1894). 

Sachs,    Edwin    O.,    English    architect:    b. 
London  5  April  1870.    He  was  educated  at  Uni- 
versity College  School,  London,  and  at  the  Uni- 
versity of  Berlin,  and  engaged  as  an  architect 
in  London  in  1892.    He  has  established  a  wide 
practice  in  connection  with  theatres  and  public 
buildings  and  in  1898  applied  electrical  power 
to  the  working  of  the  stage  for  the  first  time  in 
■  England.    He  founded  the  British  Fire  Preven- 
tion Committee  in  1897  and  organized  the  first 
International  Fire  Prevention  Congress  in  Lon- 
don   in     1903.    He    has    published:     'Modern 
Opera  Houses  and  Theatres'   (3  vols.,  i8g6-S) ; 
'Facts  on  Fire  Prevention*  (1902)  ;  'Stage  Con- 


struction* (1898) ;  'Fires  and  E 
ments*  (1897). 

Sachs,  Hans,  hants  zaks,  C 
singer:  b.  Nuremberg  5  Nov.  i 
Jan.  1576.    He  was  by  trade  a 
followed   his   business   and   ma 
equal  assiduity.    From  1510  to 
over  different  parts  of  German 
craft,  according  to  the  custom  o 
men,  in  all  the  towns  he  visite 
year  he  returned  to  his  native 
was  admitted  as  master  in  his  1 
attached  himself  to  the  Reform; 
to  the  spread  of  which  among 
he  contributed  not  a  little  by  a 
1523,   'Die  Wittenbergisch  Nac 
jetz   horet   iiberall,'    in   which 
approval  the  cause  of  Luther, 
with  the  army  of  Charles  V. 
productions  of  Hans  Sachs  an 
merous.    In  1536  he  estimated  tl 
poems  at  S.ooo  or  more.    Thre« 
poems  were  published  during  ! 
two  more  after  his  death.    In  t 
after  the  introduction  of  a  moi 
into  German  poetry,  Hans  Sachs 
from  which  he  was  not  withdr 
who  had  become  acquainted  \ 
studies  for  'Faust,'  drew  atten- 
in  a  poem  (Erklarun|;  eines  al 
vorstellend     Hans     Sachsens 
dung')  which  appeared  in  the 
kur>    (April    1776).    The   best 
works  is  that  of  Keller   and 
best  selection  that  of  Godeke  1 
'Deutsche    Dichter    des    sechz* 
derts'  (2d  ed.,  1883-5).    He  po; 
genius,  and,  notwithstanding  tht 
language,    his    poems    are    di 
naivety,  feeling,  invention,  wit, 
scription.       Consult :       Schwe 
(1889)  ;  Goetze's  'Hans  Sachs' 
'Hans  Sachs  und  seine  Zeit'  ( 
scher,  'Studien  zu  Hans  Sachs' 

Sachs,  Julius,  German  bota 
2  Oct.  1832;  d.  Wiirzburg  29 
studied  at  Prague  where  he  bee 
botany,  and  in  1867  became  pre 
at  Freiburg.  The  following  yea 
Wiirzburg,  where  in  his  own  lal 
extremely  important  experimen 
ology  of  plants.  He  published 
Experimental-Physiologie  der  F 
'Lehrbuch  der  Botanik'  (1868- 
gen  liber  Pflanzenphysiologie' 
schichte  der  Botanik  vom  16. 
(1875) ;  'Gesammelte  Abhandlu 
zenphysiologie'   (1892-3). 

Sachse,  saks,  Julius  Friec 
author:  b.  Philadelphia,  Pa.,  22 
engaged  in  journalism  and  ha 
sively,  his  publications  including 
Pietists  of  Provincial  Pennsylv; 
'Horologium  Achaz-Christopl 
Artifex' ;  'Justus  Falckner,  My 
(1903)  ;  ^Pennsylvania :  the  Get 
its  Settlement  and  Development 
Separatists  of  Pennsylvania,  I7( 

Sachsenhausen,     zak'sen  - 
Frankfort-on-the-Main. 


SACHSENSPIEGEL  —  SACO 


Sachsenspiegel,  zak'sen-spe"gel,  a  private 
collection  of  legal  precepts  and  legal  customs 
which  had  the  force  of  law  in  the  Middle  Ages 
in  Germany,  especially  in  the  north  of  Germany. 
One  of  the  six  prefaces  to  the  collection  men- 
tions one  Eyke  von  Repgow  as  its  author,  and 
this  account  is  generally  accepted  as  true.  Its 
date  is  supposed  to  be  earlier  than  1235.  The 
study  of  it  has  been  revived  in  Germany.  The 
best  edition  is  by  Homeyer  (Berlin,  1835-44). 

Sack,  a  general  name  for  the  different 
sorts  of  dry  wine,  more  especially  the  Spanish, 
which  were  first  extensively  used  in  England  in 
the  i6th  century. 

Sackljut.     See  Sacbut. 

Sacketts  (sak'ets)  Harbor,  N.  Y.,  village, 
in  Jefferson  County;  on  Black  River  Bay,  the 
inlet  through  which  Black  River  discharges  its 
waters  into  Lake  Ontario;  and  on  the  Rome 
&  Watertown  railroad,  which  is  a  branch  of 
the  New  York  Central  &  Hudson  River  rail- 
road. The  village  is  about  10  miles  from 
Watertown,  eight  miles  from  Lake  Ontario,  and 
170  miles  west-northwest  of  Albany.  It  has 
a  good  harbor,  large  enough  to  accommodate 
vessels  of  the  largest  size,  and  it  has  steamer 
connections  with  several  of  the  lake  ports. 
Sacketts  Harbor  is  one  of  the  oldest  places  on 
the  northern  frontier;  in  1809,  the  Oneida,  the 
first  United  States  war  vessel,  was  built  here. 
In  the  War  of  1812  the  village  was  the  scene 
of  several  engagements,  and  was  an  important 
United  States  naval  station.  The  frigates 
Madison  and  Superior,  war  vessels,  were  made 
here  in  40  and  80  days  respectively,  from  the 
time  the  timber  was  cut.  A  third  warship  was 
nearly  completed  when  peace  was  restored;  the 
hulk  remained  in  the  yard  for  a  number  of 
years.  The  United  States  military  station, 
Madison  Barracks,  is  located  here.  Sacketts 
Harbor  is  in  an  agricultural  region,  and  al- 
though it  has  good  water  power,  there  is  but 
little  manufacturing.  Pop.,  exclusive  of  garri- 
son (1910)  868. 

Sackville,  sak'vTl,  Charles,  6th  Earl  of 
Dorset,  English  courtier  and  poet:  b.  24  Jan. 
1637;  d.  Bath  29  Jan.  1706.  He  became  a  wit 
and  roisterer  in  the  company  of  Charles  II., 
served  under  the  Duke  of  York  in  the  sea 
fight  with,  the  Dutch  in  1663  and  is  said  to  have 
written  or  retouched  on  the  night  before  the 
engagement  of  3  June  his  famous  song,  ®To 
all  you  ladies  now  on  land."  He  succeeded  to 
his  title  in  1677,  but  did  not  stand  well  in  the 
favor  of  James  II.,  and  later  became  an  ardent 
supporter  of  William  of  Orange,  under  whom 
he  was  lord  chamberlain  of  the  household  from 
1689  to  1697,  and  three  times  one  of  the  regents 
during  the  king's  absence.  He  was  a  patron 
of  poets  like  Prior,  Wycherley  and  Dryden,  and 
from  the  last  named  received  the  dedication  of 
the  "Essay  on  Satire." 

Sackville,  Lionel  Sackville  Sackville-West, 
Baron,  English  diplomatist:  b.  Cambridgeshire 
19  July  1827.  After  a  private  education,  he 
entered  the  diplomatic  service  in  1847,  was 
made  secretary  of  legation  at  Turin  (1858), 
Madrid  (1864),  Berlin  (1867),  and  Paris 
(1868),  and  was  envoy  extraordinary  and  min- 
ister plenipotentiary  successively  to  the  Argen- 
tine   Confederation     (1872-8)     and    to    Spain 


(1878-81).  In  1881  he  was  appointed  ministei 
to  the  United  States,  and  in  1888  with  Joseph 
Chamberlain  and  Sir  Charles  Tupper  negotiated 
the  fisheries  treaty  of  that  year.  In  October 
1888  he  received  a  letter  from  one  C.  F.  Murchi- 
son,  who,  representing  himself  as  an  English- 
man naturalized  in  the  United  States,  asked  for 
which  party  he  should  vote  in  the  ensuing 
Presidential  election.  The  minister  in  reply  ad- 
vised his  correspondent  to  vote  the  Democratic 
ticket  as  favorable  to  English  interests.  The 
Murchison  letter  was  generally  regarded  as  a 
ti-ap  set  for  the  embarrassment  of  the  minister. 
His  recall  was  at  once  asked  for,  and  in  default 
of  a  prompt  compliance  with  the  request  the 
Department  of  State  sent  him  his  passports  30 
October.  The  incident,  occurring  as  it  did  dur- 
ing a  Presidential  canvass,  was  the  subject  oi 
much  discussion. 

Sackville,  Thomas,  Earl  of  Dorset  anrf 
Baron  Buckhurst,  English  sUtesman  and  poet : 
b.  Withyham  parish,  Sussex,  1536;  d.  London  19 
April  1608.  He  was  a  member  of  the  University 
of  Oxford,  but  removed  to  Cambridge,  and 
afterward  became  a  student  of  the  Inner  Tem- 
ple. At  both  universities  he  was  distinguished 
for  his  performances  in  Latin  and  English 
poetry,  and  in  the  Temple  wrote  the  last  two 
acts  of  the  tragedy  of  'Gorboduc,  or  Ferrex  and 
Porrex>  (1565).  Of  a  poem  intended  to  com- 
prehend a  view  of  the  illustrious  but  unfortu- 
nate characters  in  English  history,  entitled  the 
'Mirror  for  Magistrates,'  he  finished  only  a 
poetical  preface  (the  'Induction')  and  one 
legend  on  the  life  of  the  Duke  of  Buckingham. 
The  work  was  completed  by  George  Ferrers  and 
Richard  Baldwin  (1559-63).  He  sat  in  the 
Parliament  assembling  20  Jan.  1558,  and  in  the 
first  two  Parliaments  of  Elizabeth  (iS59f-63) 
after  which  he  traveled.  In  1586  he  was  made 
a  member  of  the  court  appointed  by  Elizabeth  to 
try  Mary  Queen  of  Scots.  In  1598  he  was  joined 
with  Burleigh  in  negotiations  for  peace  with 
Spain,  and  renewed  a  treaty  with  the  United 
Provinces.  On  the  death  of  Burleigh,  he  be- 
came lord  high  treasurer.  In  January  1601  he 
was  appointed  lord  high  steward,  and  presided 
at  the  trial  of  the  Earl  of  Essex.  On  the  ac- 
cession of  James  I.  his  post  of  treasurer  was 
confirmed  to  him,  and  in  1604  he  was  created 
Earl  of  Dorset.  He  ranks  among  the  most  pru- 
dent and  able  of  the  ministers  of  Elizabeth,  was 
a  good  speaker  and  a  still  better  writer.  The 
tragedy  of  'Gorboduc,*  the  subject  of  which  is  a 
sanguinary  story  from  early  British  history,  is 
the  first  example  in  English  of  regular  tragedy 
in  blank  verse.  Sackville's  share  is  inferior  in 
literar>'  value  to  his  'Induction,'  called  by  Sid- 
ney Lee  the  greatest  English  poem  between  the 
'Canterbury  Tales'  and  the  'Faerie  Queene.' 

Saco,  Josfi  Antotiio,  ho-sa'  an-to'ne-o 
sa'ko,  Cuban  historian  and  publicist:  b.  Bay- 
amo,  Cuba,  7  May  1797;  d.  Madrid,  Spain,  26 
Sept.  1879.  He  was  educated  in  Havana  and  in 
1821  was  appointed  professor  of  philosophy  in 
the  Seminary  of  San  Carlos.  In  1832-4  he  lived 
in  Havana  and  edited  the  'Revista  Bimestre 
Cubana,'  but  his  liberal  and  anti-slavery  prin- 
ciples caused  his  banishment,  though  he  was 
afterward  allowed  to  return.  He  traveled  in 
Europe  and  in  1840  settled  in  Paris  where  he 
resided  for  many  years.  He  was  elected  a  dele- 
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gate  to  Madrid  in  1866  to  advocate  political  re- 
forms for  Cuba  and  in  1878  was  elected  to  the 
Spanish  cortes.  He  wrote:  <Paralelo  entre 
Cuba  y  algunas  colonias  inglesas'  (1838).;  'Su- 
presion  del  trdfico  de  enclavos  en  Cuba>  (1845) ; 
*  Ideas  sobre  la  incorporacion  de  Cuba  4  los 
E.  U.>  (1848)  ;  <Historia  de  la  esclavitud  desde 
dos  tiempos  tnas  remotos*  (1876  et  seq.)  ;  etc. 

Saco,  sa'ko,  Maine,  city  in  York  County; 
on  the  Saco  River,  and  on  the  Boston  &  Maine 
railroad;  about  15  miles  west-southwest  of  Port- 
land and  four  miles  from  the  ocean.  Four 
bridges  span  the  river  connecting  the  city  with 
Biddeford  and  other  localities.  A  fall  in  the 
river  of  about  40  feet  furnishes  extensive  water- 
power.  The  tide-water  extends  to  the  falls.  The 
chief  manufacturing  establishments  are  cotton 
mills,  boot  and  shoe  factories,  lumber  mills, 
manufactories  of  belting,  brushes,  and  cotton- 
mill  machinery.  The  city  has  an  extensive  coast 
trade  in  cotton  goods  and  other  manufactures, 
and  it  ships  considerable^  farm  products.  Old 
Orchard,  a  popular  seaside  resort,  is  in  the 
vicinity.  The  principal  public  institutions  are 
Thornton  Academy;  York  Institute,  founded  in 
1866;  a  public  high  school  and  elementanr 
schools,  two  libraries,  one  home  for  the  aged, 
several  fine  churches,  and  a  number  of  good 
business  blocks.  Pop.  (1890)  6,075;  (1900) 
6.122;  (1910)  6,583. 

Saco,  a  river  which  has  its  rise  in  the 
White  Mountains  in  New  Hampshire,  and  flows 
southeast  through  New  Hampshire  and  Maine, 
and  enters  the  Atlantic  Ocean.  It  is  about  165 
miles  long  and  drains  an  area  of  1,750  square 
miles.  It  is  a  swiftly  flowing  stream  having  a 
number  of  rapids  and  falls,  which  furnish  abun- 
dant water-power  for  manufacturing.  Great 
Falls  is  72  feet  high. 

Sac"ramenta'rians,  a  religious  term  which 
at  present  is  applied  almost  solely  to  members 
of  the  Protestant  Episcopal  Church  in  America, 
and  the  Anglican  _Church_  in  England  and  else- 
where, who  sustain  a  *high"*  view  of  the  effi- 
cacy of  the  sacraments.  In  past  ecclesiastical 
history  it  has  had  a  wholly  different  meaning, 
and  was  applied  to  those  Reformers  who  re- 
fused to  agree  to  Luther's  doctrine  of  the  real 
presence  of  the  body  and  blood  of  Christ  in  the 
bread  and  wine.  The  Sacramentarian  party 
were  the  authors  of  the  Tetrapolitan  Confes- 
sion, so  called  from  the  four  cities  of  Stras- 
burg,  Constance,  Lindau,  and  Memmingcn, 
which  supported  the  Sacramentarian  doctrines. 
This  confession  excluded  all  idea  of  a  physical 
presence  of  Christ's  body.  The  Swiss  reformer 
Zwingli  took  a  similar  position  on  the  question 
of  Christ's  presence  in  the  Eucharist,  and  an 
article  prepared  by  him  declaring  against  the 
real  presence  was  embodied  in  the  confession 
of  the  _  Helvetic  Church.  The  German  Sacra- 
mentarians  joined  the  general  body  of  Prot- 
estants in  resisting  Charles  V.,  and  became 
merged  with  the  Lutherans. 

Sacramento,  Cal.,  city,  port  of  entry, 
county-seat  of  Sacramento  County,  and  capital 
of  the  State,  on  the  Sacramento  River,  and  on 
the  Southern  P.  and  Central  P.  R.R.'s ;  go  miles 
northeast  of  San  Francisco.  The  city  is  situated 
in  lat.  38°  33'  N.,  and  Ion.  121°  20'"  W.;  and  is 
built  on  a  broad,  low  plain,  30  feet  above  sea 
level.     The  streets  are  wide  and  straight  and 


cross  each  other  at  right  asgles.  Shade  trees 
are  abundant.  The  shops  and  stores  are  built 
of  brick  and  the  dwellings  mostly  of  wood.  The 
city  is  noted  for  its  beauty  of  environment,  is 
the  centre  of  an  extensive  agricultural  and  horti- 
cultural section;  and  has  a  warm,  almost  semi- 
tropical  climate. 

Public  Buildings. —  The  State  capitol  build- 
ing, completed  in  1869,  at  a  cost  of  $2,500,000, 
stands  in  a  plaza  covering  30  acres.  "There  is  a 
United  States  government  building  here,  the 
Crocker  Art  Gallery,  building  of  the  Foresters, 
Odd  Fellows,  and  Masons,  and- Fort  Sutter  (re- 
built). California  State  Bank,  Sacramento  In- 
stitute, College  of  the  Christian  Brothers; 
California  State  Library  (113,000  volumes).  Pub- 
lic Library  (28,000  volumes),  Howe's  Acad- 
emy, Saint  Joseph's  Academy,  City  Dispensary, 
Railroad  Hospital,  and  numerous  churches, 
schools,  and  charitable  institutions.  The  city 
has  three  daily  newspapers  and  numerous  weekly 
and  monthly  periodicals. 

Manufactures. —  Sacramento_  is  the  second 
manufacturing  city  in  California,  and  has  a  va- 
riety of  industries,  including  flouring  and  grist 
mills,  foundries  and  machine  shops,  lumber 
mills,  breweries,  manufactories  for  saddler>-, 
harness,  furniture,  carriage,  soap,  and  crackers. 
The  repair  shops  of  the  Southern  Pacific  rail- 
road are  located  here,  giving  employment  to 
3,000  men.  The  industries  of  Sacramento  rep- 
resent a  capilfel  invested  of  $7,300,013,  with  au 
annual  output  valued  at  $11,141,896.  The  city 
exports  immense  quantities  of  flour  and  grist 
mill  products,  to  China,  Japan,  and  Australia. 

Government. —  The_  city  is  governed  by  a 
mayor  and  city  council  elected  every  two  years 
by  a  popular  vote.  There  are  well  equipped 
fire  and  police  departments.  The  waterworks 
are  owned  and  operated  by  the  municipality. 
The  assessed  property  valuation  of  the  city  is 
about  $18,000,000.  The  streets  are  lighted  by 
electricity.  _  An  annual  State  fair  is  held  here, 
and  an  exhibition  building,  park,  and  race  course 
are  maintained  by  the  State  Agricultural  So- 
ciety. 

History. —  The  first  white  settlement  on  the 
site  of  Sacramento  City  was  made  in  1839,  by( 
Captain  J[ohn  A.  Sutter,  a  Swiss  by  birth,  but 
a  naturalized  American  citizen,  who  obtained  a 
grant  of  11  square  leagues  of  land  from  the 
Mexican  government.  In  1841  Captain  Sutter 
built  a  fort  which  he  called  New  Helvetia.  He 
took  many  of  the  neighboring  Indians  into  his 
service,  collected  a  few  white  trappers,  and  by 
virtue  of  his  isolated  position  and  the  number 
of  his  adherents,  secured  influence  and  impor- 
tance in  the  territory.  Sutter's  Fort,  as  it  was 
popularly  called,  was  the  first  point  in  California 
settled  by  immigrants  crossing  the  continent; 
with  the  increase  of  the  population  the  trade  and 
importance  of  New  Helvetia  kept  apace,  and  in 
October  1848  there  was  an  auction  sale  of  lots 
in  the  town  of  "Sacramento,*  which  was  first 
named  in  the  advertisement  of  the  sale.  In  Jan- 
uary 1849  the  first  frame  house  was  built  on  the 
banks  of  the  Sacramento  River,  and  here  the  set- 
tlement was  moved  from  the  fort  The  site  of 
the  town  was  originally  only  about  15  feet  above 
low-water  mark,  and  as  the  river  frequently 
rose  to  20  feet,  the  town  was  subjected  to  over- 
flows. In  January  1850,  in  March  1852,  and 
again  in  January  1853,  the  city  was  flooded  so 
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that  boats  were  used  in  going  from  house  to 
house;  after  this  the  lower  streets  were  raised 
five  feet,  and  a  levee  was  built  which  saved  the 
city  from  subsequent  floods.  On  3  Nov.  1852  a 
conflagration  destroyed  600  houses  and  other 
property,  entailing  a  loss  of  $5,000,000.  In  July 
1854  another  fire  destroyed  property  valued  at 
$650,000.  The  State  capital  was  established  here 
by  an  act  of  the  Legislature  on  25  Feb.  1854, 
but  not  until  1861  was  a  capitol  building  erected. 
On  3  Feb.  1856,  the  first  railroad  was  opened  be- 
tween Sacramento  and  Folsom.  In  the  gold 
days  of  1849-50  Sacramento  was  the  great  mart 
of  the  mines,  the  base  of  supplies  and  the 
metropolitan  centre  of  various  mining  camps. 
Steamers  ran  daily  to  San  Francisco  and  up  the 
river  to  Red  Bluff.  The  California  Stage  Com- 
pany with  a  capitalization  of  $1,000,000  ran  daily 
stages  to  Maryville,  Nevada,  Downieville,  Stock- 
ton, Jackson,  Mokelumne  Hill,  and  other  leading 
towns  in  the  mining  district.  The  city  was  first 
incorporated  as  a  town  in  1849,  and  was  char- 
tered as  a  city  in  1863. 

Population. —  Sacramento  in  i860  had  a  pop- 
ulation of  13,788;  (1880)  21,420;  (1890)  26,386; 
<i90o)  29,282;    (i9«o)  44.696. 

H.  Weinstock, 
of  ll^einstock,  Lubin  &  Co. 

Sacramento,  a  river  in  California  which 
rises  in  the  northern  part  of  the  State,  flows 
south  in  the  valley  between  the  Sierra  Nevada 
and  the  Coast  Range,  and  uniting  with  the  San 
Joaquin  River  (q.v.) ;  both  break  through  the 
Coast  Range,  and  enter  the  Suisun  Bay,  from 
which  the  waters  pass  through  a  strait  into  the 
Bay  of  San  Pablo,  and  to  the  Pacific  through 
San  Francisco  Bay  and  the  Golden  Gate.  The 
chief  tributaries  are  the  Pitt  River,  from  the 
northeastern  part  of  the  State,  and  Feather 
River,  which  enters  the  Sacramento  about  15 
miles  above  the  city  of  Sacramento.  The  Sacra- 
mento is  about  400  miles  long,  from  the  source 
of  the  Pitt  to  the  mouth  of  the  Sacramento  is 
about  600  miles.  The  river  is  navigable  for 
about  270  miles  from  its  mouth,  and  the  Feather 
River  for  about  30  miles  from  the  Sacramento. 
The  debris  from  placer  mining  has  been  a 
hindrance  to  navigation;  large  sums  have  been 
expended  to  improve  navigation.  The  Sacra- 
mento Valley  is  a_  fertile  region,  in  which  are 
raised  large  quantities  of  grain  and  fruits. 

Sacramento  Salmon,  Perch,  Pike,  etc., 
local  names  in  California  for  various  fishes 
caught  in  the  Sacramento  River,  and  more  or 
less  widely  elsewhere.  The  salmon  is  the  quin- 
nat  (q.v.).  The  Sacramento  sturgeon  is  the 
white  sturgeon  (see  Sturgeon).  The  Sacra- 
mento perch  is  a  fish  {Archoplitis  interruptus) 
closely  related  to  the  eastern  rock-bass  (see 
Bass).  It  reaches  from  one  to  two  feet  in 
length,  is  blackish  above,  sides  silvery,  with 
about  seven  vertical  blackish  bars,  more  or  less 
interrupted.  It  is  an  excellent  food-fish.  The 
Sacramento  pike  is  a  big  minnow  (see  Squaw- 
fish).  The  sucker  is  a  species  (Catostomus 
occidentalis)  formerly  of  great  importance  to 
the  Indian  population,  but  little  esteemed  in 
civilized  markets. 

Sac'raments.  The  Latin  word  Sacramentum 
Was  in  the  classical  period  a  judicial  and 
military  technical  term.  The  underlying  con- 
cept  «eems   to  be   consecration   to  a   divinity, 


something  set  apart  for  that  purpose  as  sacred 
and  inviolable.  Thus  the  term  was  applied  in 
jurisprudence  to  the  specified  sum  of  money 
deposited  with  the  judicial  authorities  by  the 
parties  to  a  suit,  and  was  so  designated  either 
because  the  place  of  deposit  was  sacred,  or  be- 
cause the  sum  forfeited  by  the  losing  party  was 
used  for  religious  purposes.  In  military  par- 
lance the  word  signified  originally  the  pre- 
liminary engagement  entered  into  by  newly  en- 
listed recruits,  and  afterward  the  military  oath 
of  allegiance  which  became  obligatory  after  the 
second  Punic  war  (Li v.  xxii  38).  Later  on  the 
term  was  used  to  designate  any  oath  or  solemn 
engagement  whatever. 

Among  ecclesiastical  writers  the  word  has 
had  various  significations.  In  earlier  usage, 
represented  for  instance,  by  the  ancient  Latin 
version  of  the  Scriptures,  and  maintained  even 
in  many  passages  of  the  Vulgate  (for  example, 
Eph.  V.  32,  Rev.  i.  20,  etc.)  it  was  a  synonym  of 
arcanum,  and  corresponded  in  sense  to  the 
Greek  word  lumr-fifuor,  the  notion  embodied 
being  that  of  something  secret  or  mysterious, 
whence  also,  by  extension,  it  came  to  denote 
the  sign  or  symbol  whereby  hidden  things  were 
signified,  especially  in  matters  referring  to  re- 
ligion. Thus  Augustine  says:  "Symbols  when 
pertaining  to  things  divine  are  called  sacra- 
ments." As  certain  religious  rites  of  paganism 
were  called  mysteries  on  account  of  their  occult 
signification  known  only  to  the  initiated,  the 
equivalent  word  "sacrament"  was  naturally 
adopted  by  the  early  Christians  to  designate 
their  own  religious  rites  and  ceremonies,  and 
was  used  at  first  more  or  less  indiscriminately 
with  reference  to  any  or  all  of  them.  There 
seems  to  have  been  no  attempt  on  the  part 
of  early  Christian  writers  to  define  the  sacra- 
ments accurately  or  enumerate  them.  Thus 
they  speak  vaguely  now  of  two,  now  of  more 
sacraments,  at  times  even  restricting  the  term 
to  the  Eucharist  as  the  sacrament,  and  oppos- 
ing it  to  Baptism.  Nor  do  we  find  in  their 
writings  any  definition  of  a  sacrament  more 
explicit  than  the  rather  general  notion  formu- 
lated by  Augustine,  "a  sign  of  something 
sacred."  In  the  literary  treatment  of  this  as 
well  as  other  doctrinal  topics  analytic  precision 
and  systematic  classification  came  gradually  with 
the  development  of  theological  thought. 

Roman  Catholic  theologians  of  the  medizval 
and  subsequent  periods  understand  by  Sacra- 
ments in  the  strict  specific  sense  of  the  word, 
a  definite  category  of  sacred  rites  or  symbols  of 
divine  institution,  and  which  in  virtue  of  this 
institution  have  the  power  of  conferring  in- 
strumentally  the  grace  or  sanctity  which  they 
symbolically  represent.  Of  these  a  certain  num- 
ber are  allowed  to  have  belonged  to  the  Old 
Dispensation,  being  typical  of  the  sacraments 
of  the  New  Law,  but  the  intrinsic  efficiency 
attributed  to  them  is  limited  (with  howev*- 
certain  reserves  in  favor  of  the  rite  01  cir- 
cumcision taken  to  be  the  Old  Testament  type 
of  Christian  baptism)  to  the  bestowal,  not  of 
internal,  but  external  sanctity,  that  is,  legal  puri- 
fications, etc.  With  regard  to  the  sacraments 
of  the  New  Law,  Roman  Catholic  theolosians 
hold  that  they  are  seven  in  number  insti^lt''<^ 
by  Christ  (namely.  Baptism.  Confirmation,  ti- 
charist,     Penance,     Extreme     Unction,     Holy 
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Orders,  and  Matrimony),  and  this  enumeration, 
together  with  the  main  points  of  doctrine  con- 
cerning the  sacraments  collectively  and  indi- 
vidually has  been  fixed  by  the  dogmatic 
definitions  of  the  Council  of  Trent 

The  Reformers  of  the  i6th  century  who 
professed  to  retain  only  such  beliefs  as  were 
clearly  demonstrable  from  Scripture,  rejected 
the  doctrir>e  of  the  seven  sacraments,  but  did 
not  at  once  agree  as  to  the  number  to  be 
admitted,  some  recognizing  besides  Baptism  and 
the  Eucharist,  Confirmation,  Penance  and 
Orders,  while  others  rejected  one  or  the  other 
or  all  of  these  last.  As  regards  the  present 
status  of  opinion,  if  we  except  the  High  Church 
section  of  the  Anglican  communion,  Protestant 
•denominations  as  a  rule,  recognize  only  two 
sacraments:  Baptism  and  the  Eucharist 

That  the  existence  of  seven  sacraments  in- 
stituted by  Christ  cannot  be  proved  from  the 
New  Testament  alone  must,  of  course,  be 
granted,  even  by  Roman  Catholic  theologians, 
but  they  claim  that  such  proof  is  not  necessary, 
since  according  to  the  fundamental  Catholic 
contention,  the  New  Testament  writings  do  not 
furnish  a  complete  record  of  Christ's  actions  — 
they  are  not,  unless  supplemented  by  tradition 
and  the  voice  of  the  living  Church,  an  ade- 
■quate  criterion  of  Christian  belief  and  practice. 
They  contend,  moreover,  that  if  the  Scripture 
alone  is  to  be  held  as  decisive  in  the  matter, 
consistency  would  require  that  the  ceremony  of 
the  washing  of  the  feet  (John  xiii.)  be  counted 
among  the  sacraments,  since  it  seems  to  fulfil 
all  the  requisite  conditions.  (Sc.  permanent 
■divine  institution,  v.  4  seqq.  cf.  12-18. '  Signifi- 
cation and  production  of  grace,  v.  8.) 

Be  that  as  it  may,  it  must  furthermore  be 
conceded  in  connection  with  the  appeal  to  tradi- 
tion, that  no  positive  proof  of  the  recognition 
in  the  early  church  of  seven  sacraments  neither 
less  nor  more,  can  be  gathered  from  the  writ- 
ings of  the  Fathers.  An  explanation  of  this 
silence  has  been  sought  in  the  heretofore  widely 
assumed  influence  of  the  so-called  Lex  Arcani, 
or  Discipline  of  the  Secret,  whereby  the  early 
■Christians  were,  it  was  claimed,  bound  to 
■secrecy  with  regard  to  their  beliefs  and  mys- 
teries for  fear  of  profanation  on  the  part  of 
the  pagans.  But  apart  from  the  obvious  con- 
■sideration  that  there  could  have  been  no  suffi- 
cient reason  to  make  a  secret  of  the  number 
seven,  especially  when  we  find  that  things  so 
sacred  as  Baptism  and  the  Eucharist  are  cur- 
rently mentioned,  the  most  competent  authorities 
■of  the  present  day,  Roman  Catholic  as  well  as 
Protestant  deny  the  existence  of  the  Lex  Arcani 
as  a  general  prohibitive  measure.  As  such  it 
is  chiefly  a  creation  of  the  17th  and  18th  cen- 
tury theologians  (consult:  Batiflfol,  'Etudes 
d'Histoire  et  de  Theologie  Positive,'  Paris, 
Lecoffre,  1902).*  Consequently,  others  endeavor 
to  explain  the  silence  of  antiquity  regarding  the 
explicit  mention  of  seven  sacraments  on  the 
ground  that  no  systematic,  synthetic  treatment 
■of  _  the  subject  was  attempted  by  the  early 
•writers.  Whatever  may  be  the  value  of  this 
consideration,  it  is  certainly  rather  strange  to 
find   that  so   late   as  the    12th   century   Saint 

•For  a  well  meant  but  quite  ineffectual  defense  of 
♦he  old  view  concerning  the  Discipline  of  the  Secret, 
consult  McDonald,  '  The  Apostles'  Creed.' 


Bernard  enumerates  no  less  than  12  sacraments. 
Roman  Catholic  theologians  therefore  rely 
chiefly  on  the  so-called  argument  of  prescrip- 
tion which  is  formulated  as  follows.  At  the 
time  of  the  Reformation  the  entire  Christian 
Church,  East  and  West,  was  in  peaceful,  un- 
disturbed possession  of  the  doctrine  of  the  seven 
sacraments.  From  the  fact  that  then,  as  now, 
it  was  common  to  both  the  Greek  and  Latin 
Communions,  is  inferred  that  it  must  have  been 
held  in  the  Church  at  a  period  anterior  to  the 
separation  of  the  Greeks  in  the  9th  century. 
For  apart  from  the  antecedent  improbability  that 
any  doctrinal  growth  peculiar  to  the  Latin 
Church  would  have  been  adopted  by  her  hostile 
rival,  we  do  not  find,  as  a  matter  of  fact,  that 
in  the  various  discussions  relative  to  the  re- 
union of  the  two  churches  there  was  ever  any 
difference  to  be  adjusted  relative  to  the  num- 
ber of  the  sacraments,  though  matters  of  seem- 
ingly less  consequence  were  often  made  the 
object  of  protracted  dispute.  A  similar  line  of 
argument,  though  less  cogent,  is  pursued  with 
reference  to  the  Oriental  sects  —  Nestorians 
and  Monophysites  —  who  separated  from  the 
Church  in  the  Sth  century.  Whence,  it  is 
argued:  if  this  doctrine  was  that  of  the  Chris- 
tian Church  in  the  5th  century,  it  cannot  be 
of  other  than  apostolic  origin,  for  the  spirit 
of  the  early  Church  was  hostile  to  all  doctrinal 
innovations,  as  is  proved  by  the  history  of  the 
great  controversies,  and  she  would  doubtless 
have  resented  any  alteration  of  the  original 
belief  in  a  matter  so  important  and  of  such  a 
practical  character  as  that  referring  to  the  num- 
ber of  the  sacraments.  It  will  be  noticed  that 
this  argument  is  partly  a  priori,  involving  the 
contested  assumption,  that  with  regard  to  the 
point  at  issue  it  was  impossible  for  the  Church 
to  have  undergone  any  change  of  belief. 

In  the  synthesis  of  theological  speculation 
elaborated  by  the  scholastics,  the  sacramental 
system  was  conceived  as  an  extended  applica- 
tion and  a  consistent  carrying  out  of  the  great 
principle  embodied  in  the  Incarnation.  In  this 
mystery,  according  to  the  belief  of  most  Chris- 
tians, the  invisible  Godhead,  the  author  of  life 
and  grace,  was  made  flesh  and  dwelt  among 
us,  imparting  to  men  through  his  tangible,  hu- 
man life  and  ministry  that  life  of  the  spirit 
without  which  salvation  is  impossible.  Hence 
the  idea  of  conferring  and  developing  the 
spiritual  life  through  the  instrumentality  ol 
visible  material  things  ordained  to  that  pur- 
pose was  recognized  as  a  principle  underlying 
the  entire  economy  of  external  means  of  grace 
in  the  Church.  As  regards  the  seven  sacraments 
the  theory  is  thus  systematically  worked  out  in 
the  theology  of  Thomas  Aquinas  (1226-74). 
There  is  an  analogy  between  the  natural  and 
the  spiritual  life  in  man.  In  the  natural  order 
man  is  bom;  he  attains  stren^h  and  maturity 
through  growth;  he  is  nourished  by  food; 
should  illness  occur  he  needs  medicine;  the 
common  good  requires  the  propagation  of  the 
race,  and  the  supervision  of  legitimate  author- 
ity; and  finally,  man  needs  to  be  prepared  fof 
his  departure  from  this  world.  Now  the  par- 
allel needs  in  the  spiritual  order  are  provided 
for  through  the  seven  sacraments.  Thus,  man 
is  born  in  baptism,  strengthened  in  confirma- 
tion, nourished   by   *^-    ^-jcharist,   an<?   cured 
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from  illness  by  penance;  the  Christian  Church 
is  propagated  through  matrimony,  and  by  holy 
orders  proper  guides  are  provided  in  things 
spiritual;  and  lastly  by  extreme  unction  the 
believer  is  prepared  for  his  passage  into 
eternity. 

While  this  comparison  is  ingenious,  and  in- 
structive as  a  part  of  a  logical  coherent  system, 
it  cannot,  of  course,  be  adduced  as  a  proof  that 
there  are  precisely  seven  sacraments,  for  ob- 
viously it  was  excogitated  to  fit  the  case,  and 
had  the  number  of  sacraments  then  admitted 
been  six  or  eight  or  more,  the  analogy  would 
doubtless  have  been  worked  out  just  as  satis- 
factorily. It  proves  at  most  that  in  the  13th 
century  the  doctrine  of  the  seven  sacraments 
had  been  definitely  recognized.  As  regards  the 
effects  of  the  sacraments,  it  may  be  remarked 
that  Catholic  theology  claims  for  three  of  them 
(Baptism,  Confirmation,  and  Orders),  besides 
the  conferring  of  grace  common  to  all,  the  im- 
pression upon  the  soul  of  an  indelible  mark  or 
"character."  This  effect  is  produced  even  when 
through  a  lack,  of  disposition  on  the  part  of  the 
subject  no  grace  is  bestowed,  whence  these  three 
sacraments,  when  validly  administered,  are 
never  repeated.  If  sometimes  in  the  case  of 
baptized  converts,  baptism  is  again  administered 
conditionally,  it  is  only  on  account  of  some 
doubt  as  to  the  validity  of  the  rite  previously 
conferred.  The  proof  for  the  existence  of  this 
*character,'*  which  Protestants  unanimously  re- 
ject, is  based  chiefly  on  the  ancient  practice  of 
the  Church  with  regard  to  the  non-repetition 
of  these  sacraments,  and  on  certain  texts  from 
the  works  of  early  writers  who  express  more  or 
less  vaguely  the  doctrine  formulated  later  on  by 
the  theologians  and  the  Council  of  Trent. 

The  views  of  the  early  Reformers  concern- 
ing the  mode  of  efficiency  proper  to  the  sacra- 
ments were,  no  less  than  those  concerning  their 
number,  a  radical  departure  from  the  received 
Catholic  doctrine.  According  to  the  latter  the 
sacraments  produce  their  effects  ex  opere  ope- 
rate, by  which  formula  is  meant,  that  whenever 
the  rite  is  properly  administered  and  no  obstacle 
or  indisposition  exists  on  the  part  of  the  sub- 
ject, saving  grace  is  imparted  to  the  soul,  by 
virtue  of  the  rite  itself  as  an  instrumental  cause, 
and  independently  of  the  dispositions  of  the 
minister  or  subject  —  at  least  so  far  as  the  es- 
sential effect  is  concerned.  This  mode  of  effi- 
ciency is  sometimes  expressed  by  saying  that 
the  sacraments  contain  the  grace  which  they 
signify.  Not  that  grace  can  be  inherent  in  the 
physical  symbols,  but  that  through  a  divine  or- 
dinance it  is  infallibly  connected  with  their 
administration. 

While  Protestant  authorities  are  generally 
agreed  in  rejecting  this  doctrine,  there  is  among 
them  much  divergence  of  opinion  when  it  is  a 
question  of  determining  the  nature  of  sacramen- 
tal causality.  Thus  according  to  the  Zwinglian 
and  Remonstrant  doctrine  the  sacraments  are 
not  properly  a  means  of  grace.  "They  were  not 
ordained  to  signify,  seal,  and  apply  to  believers 
the  benefits  of  Christ's  Redemption,  but  simply 
to  be  significant  emblems  of  the  great  truths  of 
the  Gospel."  The  Reformed  Church  holds  the 
sacraments  to  be  a  means  whereby  grace  is 
conferred,  but  "their  efficacy  is  due  solely  to 
the  blessing  of  Christ  and  the  working  of  His 


Spirit,  and  this  efficacy  is  experienced  only  by 
believers."  According  to  the  Lutherans  the 
sacraments  confer  grace  in  virtue  of  their  own 
inherent  power,  but  their  efficacy  resembles  that 
of  a  sermon;  it  can  act  with  saving  effect  only 
upon  believers,  and  the  beneficial  efficiency  of 
the  rite  consists  chiefly  in  animating  the  faith 
of  the  receiver  and  strengthening  his  confidence 
in  the  divine  promises.  ' 

To  substantiate  the  ex  opere  operate  or  di- 
rect, independent  causality,  Roman  Catholic 
theologians  adduce  certain  passages  of  the  New 
Testament  referring  to  sacramental  eflSciency, 
and  in  which  the  saving  effect  is  attributed  di- 
rectly to  the  rite  itself  as  the  secondary  instru- 
mental cause.  Thus  in  John  iii.  5  spiritual  re- 
generation is  expressed  as  a  birth  of  water  and 
the  spirit.  Similarly  Paul  asserts  that  we  have 
been  saved  "through  the  washing  of  regenera- 
tion® (Tit.  iii.  5)  and  he  admonishes  Timothy  to 
stir  up  the  gift  of  God  which  is  in  him  through 
the  laying  on  of  hands. 

Another  argument  is  based  on  the  very  an- 
cient custom  of  infant  baptism,  one  that  was  re- 
tained by  several  of  the  Protestant  denomina- 
tions. If  infants  are  really  born  again  to  a  new 
life  by  means  of  the  ceremony  of  Baptism,  we 
can  scarcely  conceive  such  an  effect  otherwise 
than  as  due  to  the  immediate  efficiency  of  the 
rite  itself.  Obviously  it  is  not  because  the  faith 
of  the  subject  has  been  stimulated.  Neither  can 
the  faith  of  the  minister  be  the  efficient  cause, 
since,  apart  from  other  reasons,  the  Church  has 
always  maintained  the  validity  of  Baptism  even 
when  conferred  by  heretics  and  schismatics  — 
the  sacramental  rite  when  properly  administered 
was  supposed  to  possess  its  own  efficiency. 

Consistently  with  this  view  it  has  been  the 
constant  teaching  of  the  Church  ever  since  the 
controversy  between  Pope  Stephen  and  Cyprian 
in  the  3d  century,  that  neither  faith  nor  right- 
eousness is  required  in  the  minister  of  the  sac- 
raments for  their  valid  administration.  A  cer- 
tain intention,  however,  is  postulated,  namely, 
that  of  doing  what  the  Church  intends  to  effect 
by  the  rite  in  question.  In  other  words,  it  is  re- 
quired that  the  minister  intend  to  perform  the 
rite  not  in  his  own  name,  but,  implicitly  at 
least,  as  a  representative  of  Christ  and  of  the 
Church.  This  intention  can  be  extremely  vague 
—  in  fact,  reduced  to  a  minimum  —  provided 
the  effect  intended  by  the  Church  be  not  posi- 
tively excluded.  As_  is  well  known,  this  ques- 
tion of  the  requisite  intention  is  one  of  the  main 
points  at  issue  in  the  controversy  concerning  the 
validity  of  Anglican  orders. 

Other  questions  pertaining  to  the  sacraments 
are  of  less  importance  and  belong  rather  to  a 
complete  detailed  treatment  of  the  subject  as 
found  in  the  ordinary  handbooks  of  theology. 

Consult:  Hodge,  'Systematic  Theology,* 
Vol.  III.  (Protestant);  Wilhelm  and  Scannell, 
<A  Manual  of  Catholic  Theology,  >  Vol.  II. 
(R.  C).  See  Baptism;  Confirmation;  Eu- 
charist; etc. 

Rev.  James  F.  Driscoll,  S.S.,  D.D., 
President,   Saint  Joseph's  Seminary,   Yonkers, 

N.  y. 

Sacred  Heart,  Brothers  of  the.  See 
Orders,  Religious. 

Sacred  Heart,  Ladies  of  the.  See  Orders. 
Religious. 
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Sacred  Heart,  League  of,  or  Apostleship 
of  Prayer  in  League  with  the  Sacred  Heart 
of  Jesus,  a  pious  association  whose  object, 
the  glory  of  God  and  the  salvation  of  souls,  is 
expressed  by  its  motto,  "Thy  Kingdom  Come." 
The  association  was  founded  at  Vals,  France, 
on  3  Dec.  1844,  the  feast  of  Saint  Francis 
Xavier,  by  Father  Francis  Xavier  Gautrelet. 
The  director-general  of  the  League  is  the  father- 
general  of  the  Society  of  Jesus,  and  the  principal 
seat  or  centre  of  the  association  is  established 
at  Toulouse.  There  are  also  diocesan  directors 
and  local  directors  for  every  centre.  Promoters, 
who  assist  in  extending  the  work  of  the  associa- 
tion, are  appointed  by  the  local  directors.  The 
names  and  addresses  of  all  the  members  of  the 
association  are  kept  on  record.  The  number  is 
so  great  in  many  centres  that  the  card  catalogue 
system  is  used.  The  number  of  local  centres 
in  the  world,  in  October  1903,  was  60,904,  and 
in  these  centres  there  were  registered  over  20,- 
coo,ooo  associates  or  members.  The  directors  of 
these  60,904  local  centres  are  in  communication 
through  their  diocesan  dh'ectors  and  37  period- 
icals, called  'Messengers  of  the  Sacred  Heart,* 
with  the  general  director  now  (1904)  living  at 
Toumai,  Belgium.  The  'Messenger  of  the  Sa- 
cred Heart*  is  published  in  22  languages;  6  of 
the  Z7  are  in  English  and  6  in  Spanish.  Other 
languages  in  which  it  is  'published  are  German, 
French,  Albanian,  Breton,  Bohemian,  Chinese, 
Catalonian,  Croatian,  Flemish,  Dutch,  Hun- 
garian, Italian,  Malabar,  Indian,  Polish,  Portu- 
guese, Slavonic,  Hindustani,  Arabian,  and 
Greek.  In  January  1904,  there  were  about 
5,000,000  members  in  the  United  States.  In  ad- 
dition to  the  league  periodicals,  another  most 
important  means  of  communication  are  the  leaf- 
lets distributed  each  month  by  the  promoters  to 
all  the  members.  The  leaflets  give  the  'Genera'. 
Intention"  for  which  all  are  to  pray  and  work 
during  the  month,  and  supplement  the  'Messen- 
ger* in  suggesting  ways  and  means  of  uniting 
with  the  efforts  of  the  missionaries  throughout 
the  world  for  the  conversion  of  souls.  Con- 
sult: 'Handbook  of  the  Apostleship  of  Prayer* ; 
'Messenger  of  the  Sacred  Heart'  (magazine, 
February  1904,  New  York)  ;  Ramiere,  'Apostle- 
ship of  Prayer.* 

Sacred  Heart  of  Jesus,  Feast  of  the,  a 
feast  celebrated  by  the  Roman  Catholic  Church 
the  first  Friday  after  the  feast  of  Corpus 
Christi.  This  feast  originated  in  the  latter  part 
of  the  17th  century,  as  the  special  and  formal 
devotion  to  the  Heart  of  Jesus,  owes  its  origin 
to  Margaret  Mary  Alacoque,  a  French  nun  of 
the  Visitation  Order.  Her  biographers  relate 
that  the  Lord  Himself  appeared  to  her  and  gave 
her  instructions  regarding  the  devotion.  Many 
in  the  Church  had  practised  devotion  to  the 
Sacred  Heart  of  Jesus  from  the  time  of  the 
Crucifixion,  as  Cyril,  Cyprian,  Tertullian,  Basil, 
Ambrose,  Saint  Francis  of  Assisi,  and  others, 
but  the  devotion  was  not  general  nor  popularly 
advocated  until  the  time  of  Margaret  Mary 
Alacoque.  Consult:  Gallifet,  'The  Adorable 
Heart  of  Jesus* ;  Tickell,  'Life  of  Blessed  Mar- 
garet Mary  Alacoque* ;  Nilles,  'De  Rationibus 
Festorum  Sacratissimi  Cordis  jesu  et  Purissimi 
Cordis  Marise.' 

Sacred  Monkey,  any  of  several  apes,  mon- 
keys and  baboons  regarded  as  venerable  by  bar- 


barous people  in  various  periods  and  regions. 
See  Ape;  Baboon;  Hanuman;  Langur;  etc. 

Sacred  Order  of  Siam,  The.  See  Oeders, 
Royal. 

Sacred  Treasure,  Order  of  the.  See 
Orders,  Royal. 

Sac'rifice,  the  ofifering  of  anything  to  God 
or  to  a  god ;  also  the  thing  so  offered.  Sacrifice 
is  common  to  all  religions.  In  the  lowest  state 
of  inculture  the  sacrifice  is  an  offering  of  some 
article  of  food  to  the  god,  who  is  believed  actu- 
ally to  eat  the  flesh  of  the  victim  or  the  fruits 
of  the  earth,  which  his  worshippers  deposit  at  his 
customary  haunts  —  in  some  cave,  at  some  foun- 
tain, or  some  sacred  tree.  But  more  usually  a 
sacrifice  is  a  feast  of  which  the  god  and  his 
worshippers  both  partake.  In  the  best  times  of 
the  Roman  commonwealth  this  idea  of  a  meal 
common  to  the  gods  and  men  had  recognition  in 
every  household;  for  the  Roman  family  never 
rose  from  table  at  the  end  of  the  principal  daily 
meal  till  a  portion  of  the  food  had  been  con- 
sumed on  the  hearth  as  an  offering  to  the  house- 
hold gods.  Of  like  significance  is  the  fact  that 
the  slaughter  of  an  animal  for  food  and  the 
offering  of  one  in  sacrifice  are  expressed  by  the 
same  word  in  Hebrew;  and  that  the  Arabians 
pronounce  over  every  animal  they  slaughter  for 
food  the  name  of  Allah.  In  all  sacrifices, 
whether  of  the  pagan  nations  or  of  the  people 
of  Israel,  certain  portions  of  the  victim  were 
reserved  for  the  deity  —  the  blood,  the  fat,  the 
head,  shoulders,  viscera,  etc. ;  the  rest  was  eaten 
by  the  worshippers.  Usually  the  portions  re- 
served for  the  god  were  consumed  by  fire, 
whereby,  for  the  imagination  of  primitive  peo- 
ples, the  material  offerings  were  etherealized, 
ascending  to  heaven  in  savory  clouds  of  smoke 
and  vapor.  In  many  religions,  too,  as  in  that 
of  Egypt,  certain  sacred  animals  are  regarded 
as  related  to  the  tribal  god,  and  as  such  are  re- 
served wholly  for  sacrificial  uses.  The  object 
of  the  sacrificial  feast  is  always  to  renew  and 
strengthen  the  ties  of  kinship  and  friendsliip  be- 
tween the  god  and  his  worshippers,  and  so  to 
secure  the  continuance  of  material  prosperity. 
This  primitive  sacrificial  system  is  not  without 
religious  value;  at  least  it  is  genuine;  the  ideas 
which  it  embodies  are  for  every  worshipper  real- 
ities. And  it  has  considerable  ethical  value,  too, 
as  binding  the  worshippers  not  only  to  the  god, 
but  to  one  another.  The  goods  it  seeks  are  ma- 
terial, but  they  are  always  public  and  social ;  it 
gives  the  individual  no  place  except  as  a  member 
of  the  tribe  or  gens.  A  new  and  radically  dif- 
ferent conception  of  sacrifice  is  formed  when  the 
tribal  system  begins  to  break  up.  Before  a 
sacrifice  can  now  take  place  an  animal  has  first 
to  be  surrendered  by  its  owner  and  consecrated. 
Dedication  takes  the  place  of  natural  sanctity. 
It  is  this  new  and  important  element  that 
changes  the  character  of  sacrifice.  The  act  of 
surrender,  which  is  at  first  a  mere  preliminary, 
comes  to  be  regarded  as  the  essential  feature. 
A  sacrifice  begins  to  be  spoken  of  as  a  gift  or 
tribute  from  the  worshipper  to  the  deity,  and 
the  original  sacramental  idea  is  gradually  lost 
sight  of.  Is  this  a  forward  or  a  backward 
movement  of  thought?  Two  interpretations  are 
possible.  If  the  sacrificial  gift  is  simply  an  ex- 
pression of  the  truth  that  all  private  property  is 
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a  trust  from  God  and  ought  to  be  devoted  to  His 
service,  the  new  conception  is  an  advance  and 
can  do  nothing  but  good.  But  if  it  be  supposed 
that  God  stands  in  need  of  gifts,  and  that  the 
more  numerous  and  costljr  the  oblations  the 
greater  their  efficacy,  the  tribute-idea  is  a  back- 
ward movement.  Sacrifice  then  becomes  nothing 
but  a  method  of  conjuring.  The  historical  out- 
come of  the  gift  or  tribute  theory  is  holocausts, 
hecatombs,  and  human  sacrifices.  These  last 
are  a  stranije  instance  of  reversion  to  barbaric 
practice.  Human  sacrifice  is  natural  among  can- 
nibals; the  food  that  is  most  grateful  to  man  is 
always  presented  to  the  gods.  Its  revival 
among  civilized  peoples  is  the  result  of  a  very 
different  train  of  thought  Those  who  begin  to 
measure  the  atoning  power  of  a  sacrifice  by  its 
magnitude,  splendor,  or  cost  cannot  forget  that 
they  have  possessions  more  precious  than  flocks 
and  herds.  Hence  in  times  of  great  distress 
they  begin  to  conjure  the  displeasure  of  their 
gods  with  offerings  of  their  own  flesh  and  blood. 
In  primitive  Israel  the  central  feature  of  sac- 
rifice is  always  the  common  meal,  provided  for 
by  the  slaughter  of  the  sacred  animal  and  by 
-Various  kinds  of  cereal  oblation.  Time  grad- 
ually robs  the  meal  of  its  sacred  character,  and 
then  the  holocaust  becomes  common.  After 
the  exile  the  great  sacrifice  is  the  sin-offering, 
which  culminates  in  the  solemn  ritual  of  the  day 
of  atonement  It  is  generally  supposed  that  the 
cenfal  idea  of  the  sin-offering  is  that  of  substi- 
tution—  Jehovah  accepting  the  life  of  the  victim 
for  that  of  the  sinner.  That  is  probably  a  mis- 
take. Just  as  in  the  earlier  sacrificial  meal,  so 
here,  the  significant  part  of  the  rite  is  not  the 
shedding,  but  the  api>lication  of  the  life  blood, 
followed  by  the  burning  of  certain  portions  of 
the  flesh  and  eating  of  others. 

The  thinkers  of  Greece  and  the  prophets  of 
Israel  wage  a  constant  polemic  against  the 
popular  superstitions  connected  with  the  sacrifi- 
cial system.  Some  of  the  latter  seem  to  break 
away  entirely  from  ritual,  others  do  much  to 
give  it  an  ethical  and  spiritual  meaning.  Chris- 
tianity embraces  whatever  is  true  both  in  the 
sacramental  and  in  the  dedicatory  idea  of  sacri- 
fice. The  former  idea  receives  its  perfect  ex- 
pression in  the  first  Christian  rite,  the  latter  in 
the  first  rule  of  Christian  ethics,  which  trans- 
figures sacrifice  into  self-sacrifice.  But  the  fol- 
lowers of  Christ  are  slow  to  rise  to  the  height 
of  His  teaching.  Material  sacrifice  is  always 
easier  than  spiritual.  See  Offerings  and  Sac- 
rifices. 

Sac'rilege,  the  act  of  violating  or  profaning 
any  sacred  thing  or  any  place  that  has  been 
dedicated  to  the  service  of  God,  as  a  church  or 
a  chapel;  in  popular  usage  it  means  breaking 
into  a  place  of  worship  and  stealing  therefrom. 
Another  meaning  of  sacrilege  is  the  alienating 
to  laymen  or  to  common  uses,  of  what  has  been 
dedicated,  appropriated  or  consecrated  to  re- 
ligious persons  or  purposes;  as  thus  understood, 
sacrilege  is  an  offense  triable  by  ecclesiastical 
courts.  In  the  Roman  law  robbery  of  churches 
was,  tmder  the  Justinian  Code,  punishable  with 
deatji.  It  was  formerly  a  capital  crime  in  Eng- 
lish common  law  also,  but  by  the  statutes  24  and 
25  Victoria  burglary  of  churches  is  treated  sim- 
ply as  burglary,  and  theft  of  sacred  things  from 
sacred  places  as  larceny.    Neither  in  the  stat- 


utes of  the  United  States  nor  in  those  of  any  o£ 
the  individual  States  of  the  Union  is  sacrilege 
treated  as  a  crime  in  any  way  different  from 
common  burglary  or  larceny.  Consult:  Spell- 
man,  'The  History  and  Fate  of  Sacrilege.  > 

Sac'ristan,  the  original  of  the  name  *  sexton, » 
which  is  an  abbreviation  of  sacristan,  the  former 
title  being  still  retained  in  some  churches.  The 
sacristan  is  an  officer  in  a  church  whose  duty 
it  is  to  take  care  of  the  church  and  all  belong- 
ing to  it,  the  sacred  vestments  and  utensils,  etc., 
and  prepare  whatever  may  be  required  for  the 
sacred  offices. 

Sacristy,  in  the  ancient  Church  a  building 
attached  to  the  basilica  and  consisting  of  three 
parts:  (i)  The  reception  room,  in  which  the 
bishop  was  received  by  the  clergy  and  also  gave 
audiences.  It  was  in  this  room  at  Milan  that 
the  Emperor  Theodosius  asked  absolution  of 
Saint  Ambrose.  (2)  The  sacristy  proper  in 
which  the  sacred  vessels  and  vestments  were 
kept  for  immediate  use;  here  the  officiating  min- 
isters robed  themselves  for  divine  service.  (3) 
The  chamber  in  which  office  books,  vestments, 
and  church  plate  not  in  present  use  were  kept 
In  many  modem  churches  the  sacristy  is  called 
the  vestry,  and  consists  of  but  one  room. 

Sacrobosco,  sik-ro-bos'ko,  Joannes  de 
(John  of  Holybush,  Holywood,  or  Halifax), 
English  mathematician  and  astronomer:  b.  Hali- 
fax, Yorkshire;  d.  Paris  1256.  He  entered  the 
University  of  Paris  in  1221,  afterward  becom- 
ing a  professor  there.  His  most  celebrated  work 
is  a  treatise,  'De  Sphaera  Mundi,'  a  paraphrase 
of  a  portion  of  the  Almagest  (q.v.),  of  Ptolemy 
(q.v.).  It  was  printed  in  1472,  and  was  after- 
ward frequently  reprinted,  with  the  additions 
of  able  mathematicians.  He  was  also  the  author 
of  a  treatise,  <De  Ratione  Anni,  seu  de  Com- 
puto  Ecclesiastico' ;  a  work  on  arithmetic,  bear- 
ing the  title  'De  Algorismo,'  which  is  one  of 
the  earliest  treatises  on  the  subject  in  which 
the  Arabic  numerals  are  used.  It  was  printed 
at  Paris  in  1498,  with  the  'Commentary  of 
Petrus  Cirvillus.> 

Sa'cnim,  the  sacred  bone  (0*  sacrum),  a 
compound  triangular  bone  situated  at  the  lower 
part  of  the  vertebral  column  (of  which  it  is  a 
natural  continuation),  and  wedged  between  the 
two  innominate  bones  so  as  to  form  the  key- 
stone to  the  pelvic  arch.  In  man  it  consists  of 
several  vertebrae  with  their  bodies  and  processes 
consolidated  into  a  single  bone.  Its  anterior 
surface  is  concave  from  above  downward  and 
from  side  to  side.  The  posterior  surface  is  con- 
vex, and  presents  in  the  middle  vertical  line  a 
crest,  formed  by  the  fusion  of  the  spines  of  the 
vertebrae,  of  which  the  bone  is  composed.  The 
last  sacral  vertebra  has,  however,  no  spine,  and 
the  termination  of  the  vertebral  canal  is  here 
very  slightly  protected.  In  the  female  the  sa- 
crum is  broader  than  in  the  male.  The  sacrum 
of  man  differs  from  that  of  the  lower  animals 
by  its  greater  breadth  in  comparison  with  its 
length.  See  Anatomy;  Osteology;  Pelvis; 
Spine. 

Sacy,  sa-se,  Antoine  Isaac,  Baron  Silves- 
TRE  DE,  French  Orientalist:  b.  Paris  21  Sept 
1758;  d.  there  21  Feb.  183&  Obtaining  a  thor- 
ough acquaintance  with  the  Greek  and  Latin 
classics,  he  studied  Hebrew,  Syriac,  Cbaldee, 
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Samaritan,  and  then  Arabic  and  Ethiopic.  To 
these  he  added  a  knowledge  of  the  principal 
European  languages,  including  Turkish.  Later 
he  mastered  Persian.  During  the  Revolution  he 
withdrew  to  a  short  distance  from  Paris,  and 
lived  unmolested,  though  his  attachment  to  mon- 
archy was  well  known.  In  1795,  when  the  Con- 
vention established  a  school  of  Oriental  lan- 
guages, De  Sacy  was  appointed  professor  of 
Arabic,  and  was  allowed  to  retain  this  situation 
notwithstanding  bis  refusal  to  take  the  oath  to 
the  new  constitution.  Bonaparte  made  him  pro- 
fessor of  Persian  in  the  College  of  France 
(1806),  and  afterward  bestowed  upon  him  the 
title  of  baron  (1813).  In  1808  he  was  elected  by 
the  department  of  the  Seine  into  the  legislative 
body;  but  took  no  part  in  the  debates  till  1814, 
when  he  voted  for  Napoleon's  deposition.  In 
181S  he  was  appointed  rector  of  the  University 
of  Paris,  and  shortly  after  member  of  the  com- 
mission for  public  education.  While  officiating 
in  these  capacities  he  formed  around  him  a  circle 
of  scholars,  by  which  he  became  indirectly  the 
teacher  of  all  Europe.  He  took  a  prominent 
part  in  founding  (1822)  the  Asiatic  Society  of 
Paris,  of  which  he  was  president ;  and  it  was  by 
his  recommendation  that  professorships  of  Chi- 
nese, Sanskrit,  Manchu,  and  Hindustani  were 
established  in  the  capital.  In  1832  Louis 
Philippe  raised  him  to  the  peerage  and  made 
him,  after  Remusat's  death,  which  took  place  in 
this  year,  conservator  of  the  Oriental  MSS.  in 
the  royal  library.  Among  his  works  may  be 
mentioned:  'Prmcipes  de  Grammaire  generale) 
(1799);  'Grammaire  Arabe'  (1810);  and 
*Chrestomathie  Arabe'  (1806);  <Expos6  de  la 
Religion  des  Druses'  (1838) ;  'Calila  et  Dimna' 
(1816). 

Saddle,  a  seat  for  a  horse's  back,  contrived 
for  the  safety  and  comfort  of  the  rider.  In  early 
ages  the  rider  sat  on  the  bare  back  of  his  horse, 
but  in  course  of  time  some  kind  of  covering 
was  placed  over  the  back  of  the  animal.  The 
modern  riding  saddle  consists  of  the  tree,  gen- 
erally of  beech,  the  seat,  the  skirts,  and  the  flaps, 
of  tanned  pig's  skin,  and  the  construction  and 
weight  vary  according  to  the  purposes  for  which 
it  is  to  be  used.  Among  the  varieties  are  racing 
saddles,  military  saddles,  hunting  saddles,  and 
side  saddles  for  ladies.  The  name  saddle  is  also 
given  to  a  part_  of  the  harness  of  an  animal 
yoked  to  a  vehicle,  being  generally  a  padded 
structure  by  means  of  which  the  shafts  are  di- 
rectly or  indirectly  supported. 

Sad'dlerock  Oyster,  a  large  and  favorite 
kind  of  oyster  originally  obtained  from  a  reef 
known  as  Saddle  Rock  near  Norwalk  Harbor, 
Connecticut.  The  supply  was  exhausted  early 
in  the  last  century,  but  in  the  first  attempts  at 
artificial  cultivation  of  oysters  (q.v.)  in  the 
eastern  part  of  Long  Island  Sound  many  small 
•seed-oysters®  were  derived  from  that  district, 
and  so  the  name  continued  until  it  became  a 
market  term  about  New  York  for  large  and 
well-shaped  oysters  mostly  sold  to  be  eaten  raw. 

Sadducees,  sid'u-sez,  a  sect  of  the  Jews 
well  known  in  religious  history  on  account  of 
being  mentioned  in  the  New  Testament.  Be- 
yond their  name,  howev*,  very  little  is  known 
regarding  them.  Even  the  origin  of  their  name 
is  tmdecided,  though  there  seems  plausibility  in 
the  argument  that  it  is  derived  from  the  high- 


priest  Zadok,  who  anointed  Solomon  as  the  suc- 
cessor of  David,  and  whose  descendants  appear 
to  have  been  prominent  many  ages  after  in  the 
Jewish  community.  It  is  conjectured  that  the 
Sadducees  may  have  been  members  and  adherents 
of  the  house  of  Zadok.  The  Sadducees  denied  that 
the  oral  law,  handed  down  by  tradition  as  the  ut- 
terances of  Moses,  had  equal  authority  with  the 
written  law,  and  they  rejected  the  doctrine  of  the 
resurrection,  and  also  denied,  according  to  the 
New  Testament,  the  existence  of  angels  and  spir- 
its. According  to  Josephus  the  Sadducees  also  dis- 
believed that  there  was  such  a  thing  as  fate, 
whereas  the  Pharisees,  the  other  great  Jewish 
sect,  while  not  denying  nor  questioning  liberty  of 
will,  held  that  all  actions  and  events  were  fixed 
by  unalterable  decree.  The  Sadducees  seem  to 
have  disappeared  as  a  separate  body  after  the 
first  century  of  the  Christian  era,  although  an 
existing  Jewish  sect,  the  Karaites,  agrees  with 
them  in  the  rejection  of  oral  law.  See  Jewish 
Sects. 

Sadhs,  sads,  or  Saadhs,  sa'ads,  a  Hindu 
sect  which  believes  in  one  God,  and  teaches  a 
pure  morality.  The  sect  was  founded  1658  a.d.  by 
a  man  called  Birbhan.  They  have  no  temples, 
but  assemble  at  stated  periods  in  houses,  or 
courts  adjoining  to  them.  They  are  found 
chiefly  in  Farul^abad,  Delhi,  Mirzapore,  etc. 

Sadi,  si-de',  or  Saadi  (Moslehedik 
Shirazi),  Persian  poet:  b.  Shiraz  about  1 184; 
d.  there  1291  or  1292.  After  completing  his 
studies  and  spending  many  years  in  travel,  he 
settled  in  the  neighborhood  of  Shiraz,  where  he 
enjoyed  the  favor  of  several  Persian  rulers.  The 
Persians  esteemed  him  exceedingly  on  account 
of  his  golden  maxims,  which  they  consider  as 
a  treasure  of  true  wisdom ;  and  also  on  account 
of  his  pure,  elegant,  and  simple  style.  Of  his 
works  (1)  a  collection  (Divan)  of  lyric  poems 
in  the  Arabic  and  Persian  languages ;  (2) 
<Gulistan'  ('Garden  of  Roses'),  a  didactic 
work  composed  both  of  prose  and  verse,  in  eight 
books;  (3)  a  work  in  verse,  called  'Bustan' 
('The  Orchard'),  containing  a  collection  of  his- 
tories, fables,  and  moral  instructions.  The  com- 
plete works  of  Sadi  were  published  in  Persian 
at  Calcutta  (1791-5).  Graf  has  published 
translations  from  the  'Divan'  in  the  'Zeit- 
schrift  der  morgenlandischen  Gesellschaft,'  and 
there  is  a  German  translation  of  the  political 
poems  by  Ruckert  (with  life  of  Sadi,  1894). 
There  are  editions  of  the  'Gulistan'  by  Sprenger 
(1851)  and  others,  and  among  English  transla- 
tions are  those  by  Eastwick  (1880)  and  Ross 
(1823).  The  'Bustan'  has  been  edited  by  Graf 
(1858)  and  Rogers  (1891),  and  translated  into 
English  by  Davies  (1883),  and  in  part  by  Sir 
Edwin  Arnold  ('With  Saadi  in  the  Garden,' 
1888).  Consult  Ouseley,  'Biographical  Notices 
of  Persian  Poets'   (1846). 

Sadi-Camot,  sa-de  kar-n5.     See  Carnot. 

Sadler,  sid'ler,  Anna  Teresa,  Canadian 
writer:  b.  Montreal,  P.  Q.,  1856.  She  has  writ- 
ten much  for  the  Roman  Catholic  press,  and  her 
published  books  include:  'Ethel  Hamilton,  and 
Other  Tales' (1877)  ;  'The  King's  Page' (1877); 
'Seven  Years  and  Mair'  (i8^);  'Women  oi 
Catholicity'  (1885);  'The  Silent  Woman  o» 
Alood'  (1887)  ;  'Gems  of  Catholic  Thought,'  , 
compilation  (1882);  etc 
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Sadler,  or  Sadldr,  Sik  Ralph,  English 
diplomatist:  b.  Hackney  1507;  d.  Standon,  Hert- 
fordshire, 30  Marsh  1587.  He  became  the  ward 
of  Thomas  Cromwell,  was  one  of  Henry  VIII.'s 
principal  secretaries  of  state,  and  was  appointed 
by  Henry's  will  one  of  the  council  to  assist 
the  executors  upon  whom  was  laid  the  gov- 
ernment of  the  country  and  the  guardian- 
ship of  young  Edward  VI.  He  went  into  retire- 
ment during  Mary's  reign,  but  emerged  after 
the  accession  of  Elizabeth,  and  became  one  of 
Cecil's  agents,  especially  charged  with  negotiat- 
ing Scottish  affairs.  In  1568  he  became  chan- 
cellor of  the  duchy  of  Lancaster  and  thereafter 
he  was  mainly  occupied  as  one  of  the  English 
commissioners  to  treat  of  matters  relating  to  the 
Queen  of  Scots.  In  1580  he  was  for  a  time  one 
of  her  guardians  at  Sheffield  and  Wingfi^ld. 
His  last  mission  was  to  James  VI.  of  Scotland 
in  1587  to  endeavor  to  reconcile  him  to  the 
execution  of  his  mother.  Consult  Sadler's  State 
Papers,  with  memoir  and  historical  notes  by  Sir 
Walter  Scott  (1809). 

Sadler,  Reinhold,  American  legislator:  b. 
Prussia  10  Jan.  1848.  He  came  to  the  United 
States  when  young,  and  has  been  for  many  years 
a  resident  of  Nevada.  He  was  elected  lieuten- 
ant-governor of  Nevada  in  1895,  and  on  the 
death  of  Governor  Jones  in  i8g6  became  gov- 
ernor. He  was  regularly  elected  to  the  office 
in  1898,  which  he  occupied  until  1903. 

Sadler,  Walter  Dendy,  English  painter:  b. 
Dorking,  Surrey,  12  May  1854.  He  studied  art 
in  London  and  Dusseldorf,  and  has  exhibited 
at  the  Royal  Academy  since  1873.  Among 
his  best  known  pictures  are:  <  Thursday*; 
•Darby  and  Joan';  'The  Widow's  Birthday*; 
<The  New  Will' ;  and  <For  Weal  or  Woe.> 

Sado,  sa'do,  Japan,  an  island  off  the  west 
coast  of  Hondo,  opposite  and  32  miles  from 
Niigata,  with  an  area  of  336  square  miles,  and 
a  coast  line  of  133  miles.  It  has  a  diversified 
surface  culminating  in  Kimpokusan,  3,820  feet 
high.  South  of  Kimpokusan  is  the  town  of 
Aikawa,  near  the  east  coast,  with  the  ancient 
and  still  productive  gold  and  silver  mines  in  its 
vicinity,  to  which  Sado  owes  its  celebrity.  On 
the  west  coast  18  miles  distant  from  Aikawa  is 
Ebisuminato,  the  port  of  the  island.  Pop.  of 
island  113,000. 

Sadoleto,  sa-do-la'to,  Jacopo,  Italian  theo- 
logian: b.  Modena  1477;  d.  Rome  18  Oct.  1547. 
He  was  consecrated  bishop  of  Carpentras,  near 
Avignon,  in  1517;  belonged  to  the  Contarini  Re- 
form Party,  and  was  a  member  of  the  commis- 
sion appointed  by  Paul  III.  to  take  steps  toward 
effecting  a  church  reformation.  He  immediately 
opened  a  correspondence  with  Erasmus,  Bucer, 
Sturm,  and  Melanchthon,  but  when  in  1539  he 
invited  the  Genevans  to  return  to  the  Roman 
Catholic  Church,  he  received  a  harsh  rebuff  from 
Calvin.  After  that  he  confined  himself  largely  to 
his  own  diocese.  He  had  been  appointed  car- 
dinal in  1536,  but  while  he  was  frequently  sum- 
moned to  Rome  he  preferred  Carpentras,  and  his 
study  well  stocked  with  books  of  the  new  learn- 
ing, in  which  he  was  an  adept,  being  one  of  the 
best  Latinists  of  his  day.  He  wrote  commen- 
taries on  the  Psalms,  and  on  the  Epistles  of 
Saint  Paul,  and  so  excellent  was  their  style  that 
Erasmus  made  the  somewhat  invidious  remark 


that  "their  very  polish  of  expression  will  take 
off  the  edge  of  their  pious  suggestiveness.*  His 
works  were  published  in  four  volumes  in  1734. 
He  was  a  diplomat  in  whom  successive  popes 
had  confidence  and  acted  as  ambassador  to 
Francis  I.  in  the  interests  of  peace  in  1544.  Con- 
sult Joly,  <  Etude  sur  J.  Sadolet*  (1856). 

Sadowa,  sa'do-va  (Czech  S'drfoi'd),  Austria, 
in  Bohemia,  near  Koniggriitz,  on  the  Bistritz,  a 
village  remarkable  as  one  of  the  hotly  contested 
Prussian  positions  in  the  decisive  battle  of  3 
July  1866,  in  which  the  crown  prince  of  Prussia 
and  Prince  Frederick  Charles  commanding  the 
Prussians,  defeated  the  Atistrian  forces  under 
Benedek.  This  battle  is  known  also*  as  the  bat- 
tle of  Koniggratz. 

Sxmund  (sa'moond)  the  Wise,  Icelandic 
scholar:  b.  Iceland  about  iiSS;  d.  Oddi  1233. 
He  undertook  a  course  of  foreign  travel  in  pur- 
suit of  learning,  and  visited  Paris  and  Rome; 
then,  returning  to  Iceland,  he  became  priest  at 
Oddi  (1176).  He  was  unknown  to  scholars  till 
about  1643,  when  the  newly  discovered  'Elder 
Edda*  and  other  writings  were  falsely  ascribed 
to  him. 

Safe,  a  receptacle  for  money,  important 
papers,  and  valuables,  usually  of  iron  or  steel,  or 
of  both  combined.  A  safe,  to  justify  its  name, 
should  be  proof  against  fire,  explosives,  acids, 
drills,  wedges,  and  the  other  implements  and 
opening  devices  resorted  to  by  burglars.  The 
history  of  safe-making  is  mainly  a  record  of 
struggles  between  the  burglar  and  the  safe-man- 
ufacturer; the  result  is,  that  safes  can  now  be 
obtained  which  are  all  but  impregnable.  With 
the  modem  safe  of  the  best  kind  the  lock  may 
be  said  to  be  the  only  vulnerable  point;  hence 
much  care  and  ingenuity  have  been  expended 
on  its  mechanism.  Numerous  patents,  mostly 
of  American  origin,  have  been  introduced  in  re- 
cent years.  Of  these,  the  keyless  permutation 
locks  deserve  particular  mention,  as  they  obviate 
the  danger  which  arises  from  lost  or  false  keys. 
Such  locks  allow  of  opening  only  after  an  in- 
dicator has  been  moved  in  accordance  with  a 
certain  combination  of  numbers  arranged  before 
closing  the  safe.  Some  safe-locks  are  so  con- 
structed that  to  be  freed  they  require  different 
keys  on  different  days,  some  can  only  be  opened 
at  a  certain  hour,  this  being  fixed  on  before  the 
door  is  closed ;  while  others  again  require  two 
or  more  keys  in  charge  of  different  persons;  in 
fact,  the  arrangements  contrived  to  render  the 
plundering  of  safes  next  to  impossible  are  too 
numerous  even  to  mention.  The  connection  of 
safes  with  electric  alarms  in  a  variety  of  ways 
forms  another  safeguard. 

Safe-conduct,  a  security  granted  by  the 
sovereign  authority,  or  persons  delegated  by  it, 
to  strangers  or  other  persons  to  enable  them  to 
repair  to  and  return  from  a  certain  place  un- 
disturbed. In  most  of  these  cases  passports 
have  now  taken  the  place  of  special  safe-con- 
ducts. Sometimes  the  safe-conduct  is  given  to 
persons  accused,  to  secure  them  against  harm 
when  summoned  to  an  examination. 

Safe  Industry  in  America.  Various  meth- 
ods for  the  safe-keeping  of  treasure,  jewels 
and  other  valuables  have  been  in  use  since 
the  earliest  periods  in  history,  and  the  ad- 
vancement in  this  line  has  necessarily  kept 
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apace  of  the  times,  the  increase  in  the  volume 
of  wealth  throughout  the  world  of  course 
rendering  it  imperative  that  more  improved 
facilities  for  guarding  this  accumulated 
wealth  be  put  into  use.  Thus  we  have  wit- 
nessed the  evolution  from  the  old-fashioned 
strong-box  to  the  massive  chilled-iron  and 
steel  vaults,  absolutely  fire-proof  and  burg- 
lar-proof, till  they  have  reached  the  highest 
degree  of  efficiency  and  perfection  that 
science  and  skill  can  make  them.  Locks  of 
rude  construction  were  in  use  by  the  ancient 
Egyptians,  and  during  the  Middle  Ages  by 
the  Romans.  The  Chinese  also  used  a  lock 
similar  in  construction  to  the  famous  Bramah 
lock,  invented  in  England  in  1784.  These 
were  made  of  wood,  the  tumblers  being  of 
different  lengths  to  fit  the  sizes  of  the  wards 
in  the  keys.  Beginning  with  the  Middle 
Ages  the  inventive  genius  of  man  was  turned 
toward  providing  something  more  substan- 
tial than  a  lock  as  a  method  of  warding  off 
the  burglar,  who  at  that  time  had  not  at- 
tained to  the  remarkable  skill  and  cunnin? 
of  the  modern  "cracksman,"  and  indeed  the 
professional  thief  of  modern  times  would 
look  back  with  envy  on  his  predecessor  who 
had  nothing  more  than  a  mere  wooden  box, 
sometimes  bound  with  iron,  with  which  to 
cope.  The  first  means  of  securing  valuables 
was  by  placing  them  in  some  secret  cavity  in 
a  wall,  the  door  of  which  was  opened  by  a 
spring  or  other  device,  but  more  often  arti- 
cles of  household  furniture  were  used,  such 
as  desks  with  secret  drawers,  or  tables  and 
chairs  with  false  bottoms.  These  constituted 
the  chests  of  the  wealthy  for  some  time  and 
some  of  them  were  furnished  with  locks  and 
bound  with  strips  of  iron,  the  whole  very 
artistically  made  so  as  to  ward  off  suspicion 
of  their  contents.  The  oaken-chest  or 
strong-box,  reinforced  with  iron  bands  and 
knees,  was  in  the  beginning  of  the  i8th  cen- 
tury considered  to  be  the  best  means  of 
security.  Such  a  chest  was  used  in  1707  to 
guard  the  crown  jewels  of  Scotland,  but  when 
they  were  to  be  examined  by  the  Royal  Com- 
missioners, the  locks  of  the  chest  had  to  be 
broken  and  the  lid  forced  up  because  there 
was  no  other  manner  in  which  the  chest 
could  be  opened,  an  operation  which  the 
modern  blacksmith  would  consider  an  easy 
task  to  perform. 

Prior  to  the  beginning  of  the  19th  cen- 
tury practically  no  attempt  was  made  to 
make  these  strong-boxes  of  a.  material  which 
would  withstand  heat  or  which  would  in  any 
way  render  them  inpervious  to  the  ravages 
of  fire.  The  first  improvement  along  this 
line  was  made  in  France  about  1820,  the 
safes  then  constructed  consisting  of  a  metal 
box  built  within  double  walls,  the  space  be- 
tween being  filled  with  a  composition  of  non- 
conducting substances.  A  little  later  a  so- 
called  fire-proof  safe  was  constructed  in  New 
England,  considered  to  be  a  vast  improve- 
ment over  the  existing  types.  This  safe  had 
a  body  of  solid  oak  plank  from  three  to  four 
inches  thick,  which,  after  being  thoroughly 
saturated  with  an  alkali,  was  covered  with 
sheets  of  thin  iron.  To  make  this  more 
surely  fire-proof  bands  of  iron  were  'crossed 
and  recrossed  over  these  plates  and  nailed 
down  w'*'i  laree  round-headed  iron  spikes. 
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the  whole  affair  being  a  very  gruesome  and 
formidable  looking  object.  The  great  fire  in 
New  York  in  1835  proved  the  worthlessness 
of  these,  several  hundred  of  them  being  then 
destroyed.  The  idea  of  filling  in  the  walls  of 
a  safe  with  a  nonconducting  substance  was 
first  put  into  use  in  this  country  in  1843  by 
Daniel  Fitzgerald.  His  idea  was  to  fill  the 
walls  of  the  safe  with  plaster  of  paris  be- 
cause of  its  tendency  to  throw  off  heat,  and 
having  secured  a  patent  on  his  invention  he 
immediately  began  to  manufacture  a  safe 
known  as  the  "Salamander."  His  patent  was 
later  assigned  to  B.  J.  Wildey,  who  made  a 
safe  called  "Wildey's  Patent,"  the  principle 
of  these  being  to  leave  the  space  between  the 
walls  empty,  trusting  that  the  contents  of 
the  inner  portion  of  the  safe  would  be  pro- 
tected from  heat  by  the  nonconducting 
properties  of  the  air.  Other  mixtures  such 
as  asbestos,  mixed  with  plaster  of  paris,  clay, 
alum,  fire-clay,  mica,  chalk,  etc.,  were  then 
used  to  fill  the  vacant  space  but  none  of 
these  have  proven  absolutely  safe.  To-day 
the  modern  safe  is  filled  either  with  a 
substance,  alum  or  some  other  salt,  which 
when  heated  gives  off  a  quantity  of  water; 
or  by  placing  in  the  walls  a  receptacle,  either 
gjass  or  metal,  containing  water  so  as  to 
give  off  steam  when  the  outside  walls  become 
overheated.  The  idea  of  using  steam  as  a 
nonconductor  originated  with  Prof.  A.  K. 
Eaton,  of  New  York,  who  learned  by  experi- 
ment that  the  contents  of  a  safe  could  not 
be  injured  by  fire  so  long  as  steam  at  212°  F. 
surrounded  the  inner  chamber,  but  the  main 
objection  to  the  use  of  water  as  a  noncon- 
ductor lay  in  the  fact  that  this  subjected  the 
contents  of  the  safe  to  constant  dampness. 
The  use  of  substances  which  contain  water 
in  their  chemical  composition  has,  however, 
largely  done  away  with  this  objection. 

Outside  of  the  fire  element,  the  most  im- 
portant part  of  the  safe  to  be  considered  is 
the  lock,  for  with  our  modern  methods  of 
fire  protection  the  danger  of  burglary  is 
more  imminent  than  the  loss  by  fire.  The 
first  supposedly  nonpickable  lock  was  the 
Bramah,  but  this  was  finally  proven  to  be 
valueless  and  easily  picked,  this  being  done 
in  1851  by  a  Mr.  Hobbs,  by  the  "tentative 
process."  Three  other  locks  then  came  into 
use,  the  Chubb,  also  picked  by  Mr.  Hobbs, 
the  Pye  lock,  invented  in  1851,  but  picked  by 
Linus  Yale,  Jr.,  of  Philadelphia,  by  the 
"impression  process,"  and  the  Yale  lock. 
Since  then,  many  new  'forms  of  locks  have 
been  invented,  and  the  modern  lock-com- 
binations are  constructed  in  a  manner  which 
has  made  the  trade  of  burglary  extremely 
difficult  while  they  are  otherwise  absolutely 
fire-proof.  There  are  three  ways  of  procur- 
ing security  against  burglary,  first,  by  the 
laminated  construction;  second,  by  the  use 
of  blocks  of  chilled  iron,  this  method  being 
more  useful  in  the  construction  of  large 
vaults  than  in  the  making  of  portable  safes; 
and  third,  by  the  spherical  chilled-iron  safe. 
In  the  first  method  of  construction  the  cham- 
ber is  made  of  alternate  layers  of  hard  and 
soft  plates  of  iron  and  of  plates  of  hardened 
steel,  the  two  laid  alternately  over  each  other 
in  the  walls  of  the  chamber  in  such  a  way 
that   they    form   a   single   mass.     Thus   the 
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body  of  the  safe  being  constructed  of  alter- 
nate plates  of  iron,  welded  iron  and  steel, 
carbonized  and  decarbonized  steel,  and  crys- 
tal steel,  fastened  together  by  means  of  bolts 
from  the  inside  has  made  safes  practically 
impregnable  to  the  appliances  used  by  the 
modern  burglar,  such  as  sledge-hammers, 
jimmies,  jackscrews  and  other  devices.  An- 
other method  of  making  safes,  in  common 
use  by  manufacturers,  is  to  roll  down  to- 
gether while  hot  into  one  solid  sheet  of 
tempered  steel  three  layers  of  soft  iron  or 
steel  alternated  with  two  intermediate  layers 
of  hard  steel.  These  composite  sheets,  when 
they  have  been  rolled  till  about  one-half  of 
an  inch  thick,  are  then  built  into  the  walls 
of  the  safe  and  alternated  with  plates  of 
heavy  steel  about  one-half  inch  thick.  The 
doors  are  generally  the  weak  point  in  the 
construction  of  a  safe,  for  it  is  these  which 
a  burglar  first  attacks  to  see  if  there  is  any 
crevice  into  which  a  wedge  might  be  in- 
serted, or  any  crack  into  which  nitro-glycer- 
ine  or  any  other  high  explosive  might  be  in- 
troduced. In  some  safes  the  plates  compris- 
ing the  door  are  dovetailed,  engaging  with 
the  corresponding  parts  of  the  jamb;  in  some 
an  air-tight  packing  is  used  _  between  the 
jambs  and  their  abutments;  while  in  others  a 
screw  door  is  used. 

One  solid  mass  of  metal  is  used  in  the 
second  and  third  types  of  safes,  the  tough 
and  hard  qualities  of  the  metal  being  ob- 
tained by  modification.  The  metal  used  is  a 
soft,  malleable  iron,  the  surface  of  which  can 
be  hardened  by  cooling.  In  the  construc- 
tion of  many  vaults,  blocks  of  this  "chilled- 
iron,"weighing  from  three-quarters  to  several 
tons,  are  bolted  together  on  the  inside,  the 
sides  being  dovetailed  together,  and  the  out- 
side surface  is  chilled  to  the  highest  degree 
of  hardness.  The  door  is  a  single  casting  of 
iron,  two  inches  thick,  and  also  chilled  on 
the  outside. 

In  the  third  type,  the  spherical,  invented 
by  William  Corliss,  the  shell,  constructed  of 
steel  from  four  to  seven  inches  thick  and 
chilled  to  a  depth  of  about  two  Inches,  some- 
times contains  a  "bugging"  made  from 
Franklinite  ore  found  in  Sussex  County,  N.J. 
This  material,  which  possesses  a  hardness 
exceeding  that  of  the  best  .tempered  steel, 
and  is  in  appearance  somewhat  like  crys- 
tallized silver, is  so  interwoven  with  wrought- 
iron  rods  that  it  can  be  battered  with  the 
greatest  degree  of  force  but  will  only  bend, 
not  break.  The  purpose  of  this  construction 
of  wrought  and  crystallized  iron  is  to  hamper 
a  burglar  in  his  work,  it  bemg  supposed 
that  in  an  attempt  to  drill  through  the  walls 
of  the  safe,  the  drill  will  penetrate  the  soft 
metal  more  readily  than  the  hard,  and,  con- 
sequently, working  sideways,  will  be  broken 
oil  when  it  strikes  the  hard  metal.  The 
"bugging*  may,  however,  be  used  in  precisely 
the  opposite  manner,  the  rods  being  made  of 
the  hardest  tool-steel  and  the  body  of  the 
filling  composed  of  cast-iron  segments,  but 
the  principle  of  turning  the  point  of  the 
'cracksman's®  drill  is  the  same. 

In  our  large  banks  and  safe-deposit  vaults 
there  is  no  room  sufficiently  large  to  contain 
the  number  of  individual  safes  which  would 


be  required  to  hold  the  enormous  masses  ol 
money  and  other  valuable  securities  with 
which  these  institutions  are  intrusted.  This 
has  turned  the  attention  of  the  manufacturer 
in  recent  years  to  the  building  of  large  vaults- 
which  would  be  absolutely  fire  and  burglar- 
proof.  The  interior  of  these  vaults  may  be 
constructed  to  suit  the  tastes  and  require- 
ments of  the  owner,  but  the  walls  are  now 
made  much  thicker  th^n  formerly  and  the 
builder  has  made  more  use  of  fire-proofing 
materials.  The  most  -important  feature  of 
the  modern  vault  is  the  lock,  which  has  now 
reached  the  acme  of  perfection.  The  fir^t 
form  of  lock  used  was  the  combination-lock, 
an  outgrowth  of  the  "tumbler'  lock,  and  the 
mechanism  of  these  is  very  ingenious. 
These  locks  are  not  limited  in  the  number 
of  combinations  upon  which  they  may  be 
set,  and  may  be  changed  at  any  time  should 
the  combination  become  known  to  undesir- 
able persons.  The  most  valuable  asset  of  the 
modern  vault,  however,  is  the  chronometer, 
or  time-lock,  the  mechanism  of  which  is  as  in- 
tricated  and  as  complicated  as  the  best  watch 
but  at  the  same  time  it  runs  as  true  and  as 
smoothly.  To  oflfset  any  possible  disarrange- 
ment in  the  mechanism  of  a  single  clock, 
which  would,  of  course,  prevent  the  opening 
of  the  safe,  three  movements  are  usually  in- 
closed in  a  single  case.  As  these  safes  can- 
not be  opened  by  any  human  agency  until 
the  time  set  for  the  clock  to  operate  the 
mechanistn  which  swings  back  the  ponderous 
doors,  it  is  obvious  that  the  chronometer 
combination  is  the  greatest  safeguard  against 
robbery  which  the  bank  can  employ. 

In  1900  there  were  35  establishments  en- 
gaged in  the  manufacture  of  safes  and  vaults, 
capitalized  at  $=1,479,879.  There  were  22-> 
officials  and  salaried  clerks,  with  yearly 
salaries  of  $283,111;  wage-earners,  2,038; 
wages,  $1,017,237;  miscellaneous  expenses. 
$200,620;  cost  of  materials  used,  $1,689,148; 
and  producing  goods  annually  to  the  value  of 
$3,927,867.  The  value  of  the  American  safe  has 
been  recognized  in  foreign  countries,  and  to-day 
may  be  found  throughout  Great  Britain.  Europe, 
Asia.  Africa.  Australia.  South  America,  etc. 
See  Lock;  FiREPRooFiNf. ;  Building;  Building: 
Firet>roo/ing;  Vault.  Etc. 

Safed,  sa'fed,  Palestine,  occupies  the  sum- 
mit of  a  hill  2,700  feet  high,  on  the  shores  of 
the  Mediterranean,  six  miles  northwest  of  the 
Sea  <)i  Galilee.  Safed  was  a  fortified  place  of 
importance  during  the  Crusades,  and  is  one  of 
the  four  holy  cities  of  the  modern  Jews  in 
Palestine,  their  settlement  dating  from  the  i6th 
century.    Pop.  (estimated)  19.000. 

Safety- Lamp.    See  Lamps. 

Safety-valve,  a  device  used  upon  steam 
boilers  and  other  vessels  subject  to  an  internal 
pressure,  for  the  purpose  of  automatically  pre- 
venting that  pressure  from  rising  to  a  dan- 
gerous intensity.  It  consists  essentially  of  an 
opening  in  the  boiler  (or  other  vessel),  over 
which  a  suitable  lid  or  *valve-disk»  is  fitted. 
The  valve-disk  is  pressed  against  its  opening 
with  a  definite,  constant  pressure,  whose  magni- 
tude is  regjilated  according  to  the  pressure  that 
the  boiler  is  intended  to  carry.  So  long  as  the 
pressure  that  the  steam  within  the  boiler  exerts 
upon  the  under  side  of  the  valve  disk  is  less 
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than  the  constant  force  with  which  the  disk  is 
pressed  down  upon  the  opening,  the  valve 
remains  closed,  and  no  steam  escapes.  If  the 
pressure  within  the  boiler  rises,  however,  so 
that  the  steam  exerts  upon  the  disk  a  total 
pressure  that  is  greater  than  the  external  force 
that  tends  to  hold  the  disk  in  place,  the  valve 
opens  and  permits  steam  to  escape  until  the 
pressure  in  the  boiler  is  sufficiently  reduced  for 
the  external  force  to  again  close  the  opening. 
There  are  three  general  types  of  safety-valve  in 
use,  which  are  respectively  known  as  "dead- 
weight," *  lever,*  and  "pop*  valves.  The  funda- 
mental principle  of  operation  is  the  same  in  all, 
and  the  classification  relates  merely  to  the  means 
that  are  employed  to  hold  the  valve-disk  against 
the  opening  in  the  boiler.  In  the  "dead-weight* 
valve,  this  is  accomplished  by  placing  weights 
directly  upon  the  valve-disk.  Safety-valves  of 
this  type  can  be  recommended  for  low  pressure 
boilers,  and  tbey  are  greatly  used,  in  England, 
upon  heating  boilers,  and  also  upon  kitchen 
boilers.  They  are  not  adapted  for  use  in  con- 
nection with  high  pressures,  however,  for  the 
load  resting  upon  the  valve-disk  must  then  be 
very  great,  in  order  to  prevent  the  valve  from 
opening  at  the  ordinary  running  pressure.  It 
is  common,  therefore,  to  use  the  "lever*  type 
for  high  pressure  service.  In  this  type  the  valve- 
disk  is  held  against  its  seat  by  the  action  of  a 
weight,  but  the  weight  does  not  rest  directly 
upon  the  disk.  A  horizontal  lever_  two  or  three 
feet  long  is  provided,  and  this  is  pivoted  at 
one  end,  white  the  weight  is  attached  near  its 
free  end.  The  centre  of  the  valve  disk  comes 
directly  under  the  lever,  a  few  inches  from 
the  pivoted  end,  and  the  lever  is  supported  by 
means  of  a  stout  vertical  rod  whose  lower  end 
rests  upon  the  centre  of  the  valve-disk.  By  this 
means  the  total  downward  force  acting  upon  the 
disk  and  tending  to  keep  it  in  position  may 
easily  be  made  to  be  eight  or  ten  times  as  great 
as  that  which  would  be  realized  if  the  weight 
rested  upon  the  valve-disk  directly;  and  the 
pressure  at  which  the  valve  will  open  can  be 
nicely  regulated  by  shifting  the  position  of 
the  weight  upon  the  lever  arm.  In  the  "pop" 
valve,  the  disk  is  forced  against  its  seat  by  means 
of  a  stout  spiral  spring,  which  is  held  in  posi- 
tion by  a  framework,  or  casing,  which  is  se- 
curely attached  to  the  boiler.  The  compression 
on  the  spring  is  regulated  by  means  of  a  screw 
that  acts  upon  its  upper  end,  and  which  can 
be  turned  by  a  wrench.  It  is  now  customary, 
however,  to  have  the  adjusting  screw  entirely 
within  the  casing  of  the  valve,  so  that  the 
attendant  in  charge  of  the  boiler  cannot  tam- 
per with  it;  the  casing  being  provided  with  a 
lock,  the  key  to  which  remains  in  the  posses- 
sion of  the  owner  of  the  boiler.  The  name 
•pop*  refers  to  the  sound  that  these  spring 
valves  make  when  they  open  and  close.  Lever 
valves  and  dead-weight  valves  open  and  close 
l^adually,  and  before  they  open  they  give  warn- 
ing by  a  hissing  sound.  "Pop"  valves,  on  the 
contrary,  open  without  any  such  premonitory 
signal,  and  when  they  close  they  do  so  with 
corresponding  quickness.  "Pop"  valves  are  used 
exclusively  upon  railroad  locomotives,  as  the 
violent  swaying  and  vibration  to  which  these  are 
subject  would  render  weighted  valves  undesir- 
able. 


Saf'flower,  a  large  thistle-like  composite 
plant  (Carthamus  tinctorius)  with  orange-col- 
ored flowers,  said  to  have  been  originally 
brought  from  the  East,  but  now  naturalized  in 
many  parts  of  Europe,  and  extensively  culti- 
vated. The  tubular  flowerets  are  collected, 
dried,  and  somewhat  used  as  a  feeble  laxative 
medicine,  in  place  of,  or  as  an  adulterant  of, 
saffron.  They  are,  however,  chiefly  important 
as  the  source  of  carthamin,  a  dyeing  principle 
originally  much  employed  by  the  Chinese,  and 
later  by  occidental  silk  manufacturers,  as  it 
gives  brilliant,  although  fugitive  red  tints; 
mixed  with  French  chalk,  it  forms  the  cosmetic 
rouge.  In  Spain  the  flowers  are  used  to  color 
soups,  and  other  dishes.  The  Jews  in  Poland 
are  remarkably  fond  of  the  flowers,  and  mix 
them  with  their  bread  and  most  of  their  viands. 
Oil,  in  India,  is  expressed  from  safilower  seeds, 
for  culinary  and  lighting  purposes. 

Safford,  sSf'ford,  Truman  Henry,  Ameri- 
can mathematician:  b.  Royalton,  Vt.,  6  Jan. 
1836;  d.  Newark,  N.  J.,  13  June  1901.  He  was 
early  known  as  a  calculator  of  great  skill;  in 
1&45  prepared  an  almanac;  by  a  method  of  his 
own  abridged  by  one  fourth  the  task  of  comput- 
ing the  rismg  and  setting  of  the  moon ;  and  after 
his  graduation  from  Harvard  was  officially  con- 
nected with  the  observatory  there  in  1854-65,  act- 
ing in  1866  as  director.  In  1865  he  was  appointed 
professor  of  astronomy  in  the  University  of 
Chicago  and  director  of  the  Dearborn  observa- 
tory, m  1874-6  was  a  member  of  the  United 
States  coast-survey,  and  in  1876-1901  professor 
of  astronomy  in  Williams  College.  He  was  a 
fellow  of  the  American  Academy  of  Arts  and 
Sciences,  of  the  American  Association  for  the 
Advancement  of  Science,  and  an  associate  of 
the  Royal  Astronomical  Society  of  England. 
He  studied  the  nebulae,  discovering  many  new 
ones,  computed  cometary  and  planetary  orbits, 
and  for  some  time  devoted  his  attention  to  lati- 
tude and  longitude  work  for  the  United  States 
corps  of  engineers,  for  which  he  prepared  a 
star-catalogue.  Among  his  further  published 
writings  were  a  catalogue  of  polar-stars, 
<  Mathematical  Teaching  and  its  Modem  Meth- 
ods,' and  numerous  contributions  to  astmnomical 
journals,  to  the  'Proceedings'  of  the  American 
Academy,  and  to  the  notices  of  the  Royal  So- 
ciety. 

Safford,  James  Merrill,  American  geolo- 
gist: b.  Zanesville,  Ohio,  13  Aug.  1822.  He 
was  graduated  from  the  Ohio  State  University 
in  1844  and  in  1848-72  occupied  the  chair  of 
natural  science  at  Cumberland  University.  Leb- 
anon, Tenn.  He  was  professor  of  chemi.stry  at 
the  University  of  Nashville  and  at  Vanderbilt 
University  in  1874-94,  and  of  natural  sciences 
at  the  latter  in  1875-1900,  where  he  now  oc- 
cupies the  chair  of  geology.  He  was  State  geolo- 
gist of  Tennessee  in  1854-60  and  1871-1900. 
His  publications  include  many  papers  on  geo- 
logical subjects,  beside:  'Geological  Reconnols- 
sance  of  Tennessee*  (1856);  'Geology  of  Ten- 
nessee* (1869);  'Elements  of  the  Geology  of 
Tennessee*  (1900);  etc. 

Saffron,  a  bulbous  autumnal  plant  {Crocu* 
sativus)  and  a  commercial  dye-stuff  obtained 
from  it.  The  cultivated  saffron  originated  prob- 
ably in  the  Levant,  and  was  grown  in  early  times 
about  the  town  of  Corycus,  Cilicia  { from  which 
the  Crocus  genus  may  have  taken  its  name). 
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The  Arabs  cultivated  it  in  Spain,  about  the 
loth  century,  and  it  was  an  important  crop  in 
England,  especially  about  Saffron  Walden,  in 
the  15th  century,  bringing  the  highest  market 
price.  It  is  now  raised  about  the  Mediter- 
ranean, and  in  Asia.  The  saffron  is  low,  with 
the  grass-like  leaves,  and  long-tubed,  funnel- 
shaped  flowers,  springing  directly  irom  the 
ground,  which  are  characteristic  of  the  crocuses. 
Its  flower  is  purple,  with  a  style  tipped  with 
three  orange-colored  stigmas,  each  more  than 
an  inch  long,  depending  from  one  side  of  the 
perianth.  These  stigmas  are  picked  off  in  the 
early  morning,  and  dried  on  a  kiln,  either  loosely 
or  between  lajrers  of  paper,  and  under  the  pres- 
sure of  a  thick  board  which  forms  the  mass 
into  cakes,  about  4,000  of  these  stigmas  being 
necessary  to  give  an  ounce  of  saffron.  In  either 
case  the  commercial  saffron  is  liable  to  suffer 
from  adulteration.  This  adulteration  was  so 
prevalent  at  one  time  that  those  guilty  of  it 
(when  caught)  were  killed. 

Saffron  stigmas,  when  genuine,  have  a  char- 
acteristic orange  red  color,  and  in  aromatic, 
bitter  odor  and  taste.  The  substance  has  faint 
carminative  and  narcotic  properties,  but  is  sel- 
dom used  medicinally,  except  for  coloring  tinc- 
tures. In  the  <Song  of  Solomon*  the  saffron  is 
mentioned  among  the  sweet-smelling  herbs,  and  it 
was  much  in  demand  among  the  Greeks  and  Lat- 
ins for  its  perfume.  A  fragrant  essence  was 
made  from  it  with  water  and  wine  for  sprink- 
ling in  theatres  and  other  places,  even  m  the 
streets,  for  anointing  the  hair,  and  for  the  bath. 
Saffron  was  also  much  employed  in  calinary 
operations,  chiefly  for  its  aromatic  taste  and  for 
coloring,  as  the  clown  in  the  'Winter's  Tale* 
says  he  "must  have  saffron,  to  color  the  war- 
den pies." 

Saffron,  however,  is  most  commonly  used  as 
a  dye,  giving  a  yellow  hue  to  cloth,  but  is  being 
displaced  by  cheaper  colors.  This  tint  was  in 
very  early  times  the  royal  color  in  Greece,  and 
was  that  of  some  of  the  women's  court  robes, 
but  afterward  was  appropriated  by  the  hetairx. 
In  Ireland  and  the  Hebrides  it  was  also  the 
color  of  the  king's  mantle,  and  of  the  shirts  of 
persons  of  rank.  Saffron  enters  largely  into  the 
composition  of  the  sacred  spot  on  the  forehead 
of  a  Hindu  Pundit.  An  extract  made  from 
saffron,  used  as  a  glaze  on  tinfoil,  imitated  gold 
in  mediaeval  illuminations,  and  was  also  em- 
ployed by  painters.  Helen  Ingersoll. 

Sag  Harbor,  N.  Y.,  village  in  Suffolk 
County;  on  Gardiner's  Bay,  an  inlet  from  the 
Atlantic  Ocean,  and  on  the  Long  Island  rail- 
road; about  ICO  miles  east  of  New  York.  It 
has  a  good  harbor,  regular  steamer  connections 
with  New  York  and  several  of  the  Long  Island 
coast  towns.  It  has  several  manufactories,  chief 
of  which  are  a  watch-case  and  silverware  factory, 
flour  and  cotton  mills,  a  tannery,  and  machine 
shops.  The  Sacred  Heart  Academy  (R.C.), 
opened  in  1877,  a  Union  school,  public  and  parish 
schools,  and  a  library  constitute  the  educational 
institutions.  There  are  three  banks  with  a  com- 
bined capital  of  $100,000.  The  village  is  a  favor- 
ite summer  resort. 

At  one  time  Sag  Harbor  was  noted  for  its 
interests  in  whaling;  its  income  from  that  in- 
dustry amounting  to  $1,000,000  some  years.  In 
those  days  its  tonnage  equaled  that  of  New 
York.    "The  Indian  relics  found  in  and  near  the 


village  show  it  was  once  an  important  Indian 
settlement.    Pop.  (1910)  3,4o8w 

Saga,  sa'ga,  from  the  word  meaning  ''to 
say,*  is  a  narrative  of  the  past  handed  down  by 
word  of  mouth.  The  name  is  applied  to  a 
large  collection  of  mythical,  semi-mythical,  and 
historical  works  written  mainly  in  Iceland 
chiefly  in  the  12th  and  three  following  centuries. 
The  most  conspicuous  and  important  of  the 
historical  sagas  are  Snorrc  Sturlason's  Heims- 
kringla,  the  Njals  Saga,  the  Egla,  and  the 
Sturlunga  Saga.  Consult  Horn's  "History  of  the 
Literature  of  the  Scandinavian  North,'  trans- 
lated by  Anderson.  In  Scandinavian  mythology 
the  name  of  the  goddess  who  presides  over  his- 
tory. She  dwells  in  Sokkvabeg,  where  she  and 
Odin  sit  drinking  joy  from  golden  goblets. 

Saga,  sa'ga,  Japan,  capital  of  the  province 
of  Fizen,  on  the  island  of  Kiu-siu,  74  miles 
northeast  of  Nagasaki.  It  is  an  important  sea- 
port and  commercial  centre.  The  town  is  inter- 
sected by  numerous  streams,  chief  of  which  is 
the  channel  of  Sentonofutsi,  50  miles  long.  It 
unites  the  Gulf  of  Simabara  with  the  Northern 
Sea,  and  is  of  considerable  commercial  impor- 
tance.   Pop.  33,753- 

Sagard,  sa-gar,  Theodat  Gabriel,  French 
Roman  Catholic  missionary.  He  labored  in 
converting  the  Huron  Indians  to  Christianity 
during  the  17th  century,  and  contributed,  in  an 
important  degree,  to  a  knowledge  of  Canada  in 
its  early  colonial  days  as  "New  France.'  His 
principal  works  are:  'Travels  td  the  Huron 
Country,  towards  the  Freshwater  Sea  and  the 
Uttermost  Limits  of  New  France,  called  Can- 
ada; Wherein  is  Treated  of  all  Matters  touch- 
ing the  Country,  the  Manners  and  Character  of 
the  Savages;  their  Government  and  their  Ways, 
as  Well  in  their  Own  Country  as  when  Roam- 
ing ;  of  their  Faith  and  Belief ;  with  a  Dictionary 
of  the  Huron  Language'  (1632) ;  also,  'History 
of  Canada  and  the  Journey  made  by  the  Friars 
Minor  Recollects  Thither,  for  the  Conversion  of 
Unbelievers.*  An  edition  of  his  works  was  pub- 
lished at  Paris  in  1866. 

Sagasta,  sa-gas'ta,  Praxedes  Mateo,  Spatt- 

ish  statesman :  b.  Torrecilla  en  Cameros  21  July 
1827 ;  d.  5  Jan.  1903.  He  studied  at  the  College 
of  Engineers  in  Madrid,  practised  as  an  en- 
gineer in  Valladolid  and  Zamora,  in  1854  was 
elected  from  Zamora  province  to  the  Cortes, 
where  his  attitude  was  a  radical  one,  and  in 
1856  for  participation  in  an  unsuccessful  revolt 
was  compelled  to  escape  to  France.  Upon  the 
proclamation  of  amnesty,  he  returned,  became 
professor  in  the  Madrid  College  of  Engineering, 
re-entered  the  Cortes,  was  identified  with  the 
Progressive  minority,  and  edited  itsjoumal.  'La 
Iberia.*  After  the  outbreak  of  22  June  1866  he 
again  fled  to  France,  but  at  the  beginning  of 
the  revolution  of  1868  was  once  more  in  Spain, 
where  he  became  minister  of  the  interior  in  the 
provisional  government.  In  October  1871  he 
was  chosen  to  the  presidency  of  the  Cortes, 
in  December  entered  the  Malcampo  cabinet  as 
minister  of  the  interior,  in  February  1872  was 
commissioned  to  form  a  new  ministry,  but  in 
May  was  forced  to  resign.  In  1874  he  appeared 
anew  in  office  as  minister  for  foreign  affairs  io 
the    Serrano    cabinet,    shortly    afterward    ex- 
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dianged  his  portioHo  for  that  of  the  intsrior, 
and  in  August  became  president  of  the  min- 
istry. He  retired  from  office  at  the  accession 
of  Alfonso  XII.,  for  a  time  was  a  leader  with- 
out a  party,  as  a  member  of  the  Cortes  was 
finally  associated  with  Martinez  Campos  (1881) 
in  the  organization  of  the  new  Liberal  party, 
and  upon  the  overthrow  of  the  Conservatives 
became  president  of  the  ministry.  He  was 
forced  from  power  in  1883.  Subsequently  he 
was  president  of  the  Cortes  in  1883-4,  and  of 
the  ministry  in  i88s-;-90  and  1892-5.  In  Septem- 
ber 1897  he  was  again  summoned  to  form  a  cab- 
inet. He  recalled  Weyler  from  Cuba,  appointed 
Blanco  captain-general,  and  drafted  a  plan  for 
Cuban  autonomy.  Although  opposed  to  the 
war  with  the  United  States,  he  waged  it  with 
such  efficiency  as  his  limited  resources  would 
permit,  and  was  loudly  denounced  for  signing 
the  treaty  of  peace.  On  4  March  1899  he  re- 
signed with  his  entire  cabinet,  though  on  6 
March  1901  he  again  took  the  helm,  and,  after 
averting  a  Carlist  insurrection,  remained  in  of- 
fice until  3  Dec.  1902.  He  has  been  character- 
ized as  "singularly  devoid  of  the  blind  arrogance 
which  has  been  the  tane  of  so  many  Spanish 
statesmen."  After  Canovas'  death,  he  was  con- 
ceded to  be  the  greatest  political  figure  of  Spain. 

Sage,  saj,  Henry  William,  American  phi- 
lanthropist: b.  Middletown,  Conn.,  13  Jan.  1814; 
d.  Ithaca,  N.  Y.,  17  Sept  1897.  In  1832  he  en- 
gaged in  the  lumher  business  which  he  conducted 
until  1854,  and  settling  at  Ithaca,  N.  Y.,  entered 
the  New  York  Assembly  in  1847.  His  earlier 
benefactions  were  the  endowment  of  various 
schools  and  churches,  the  West  Bay  City,  Mich., 
public  library,  and  the  Lyman  Beecher  lecture- 
ship at  Yale  College.  In  1870  he  became  a  trus- 
tee of  Cornell  University  and  his  various  gifts 
to  that  institution  were  $266,000  for  the  Sage 
College  for  Women;  $200,000  for  the  Sage 
School  of  Philosophy;  $50,000  for  the  Susan 
Lynn  Sage  chair  of  philosophy;  $260,000  with 
an  additional  endowment  fund  of  $300,000  for 
the  University  Library  Building;  $20,000  for 
the  Museum  of  Classical  Archaeology;  $11,000 
for  the  Sage  professorship  of  philosophy; 
$300,000  for  floating  indebtedness.  His  careful 
management  of  timber  lands  owned  by  the  in- 
stitution realized  for  it  about  $6,000,000. 

Sage,  Russell,  American  capitalist:  b. 
Verona.  To\ynship,  Oneida  County,  N.  Y.,  _  4 
Aug.  i8i6;  K  Lawrence  Beach,  L.  I.,' 22  Jiily 
1906.  He  began  life  as  clerk  in  his  brother's 
grocery  store;  entered  the  retail  grocery  busi- 
ness for  himself  in  1837,  and, during  1839-57 
was  a  wholesale  grocer  at  Troy,  N.  Y.  He  was 
alderman  of  Troy  in  1847;  treasurer  of  Rensse- 
laer County,  and  a  Whig  member  of  Congress 
during  i8s3r7.  In  1863  he  removed  to  New 
York  and  shortly  began  large  operations  in 
railroad  and  other  securities.  He  accumulated 
one  of  the  larf^est  fortunes  in  America  and 
was  a  director  in  many  large  corporations. 

Sage,  William,  American  novelist,  son  of 
Abby  Sage  Richardson  (q.v.) :  b.  Manchester 
8  May  18154.  He  was  educated  in  France  and 
Germany,  was  engaged  in  railway  and  banking 
business  1881-96,  and  since  then  has  given  his 
attention  to  literature.  He  has  published 
'Robert  Toumay>  (1900) ;  <The  Claybomes' 
(1902)  ;  <Frenchy — ^The  Story  of  a  Gentleman.' 
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erly  sought  at  the  time,  and,  in  the  autumn, 
when  leaves  and  fruit  have  dropped,  and  been 
blown  into  hollows  of  the  plain,  the  sheep  seek 
them  out,  and  devour  them  utterly. 

Helen  Ingeksoix. 
Sage-brush,  any  one  of  the  species  of  the 
genus  Artemisia  —  composites  very  abundant  in 
^e  arid,  alkaline  regions  of  the  Western  United 
States,  where  the  soil  is  not  too  saline,  and, 
with  other  desert  vegetation,  covering  immense 
areas.  The  best  known  sage-brush  is  the  com- 
mon shrub,  or  bitter-sage  (,A.  tridentata),  which 
is  found  growing  on  the  plains,  and  ascending  to 
the  sub-alpine  parks  of  the  mountains.  It  varies 
in  different  situations  from  a  dwarfed  shrub  to 
almost  tree-like  proportions,  when  its  trunk  near 
the  ground  will  measure  nearly  a  foot  through, 
being  twisted  and  knotty,  and  loosely  enveloped 
in  a  light-gray,  shreddy  bark. 

Sage-brush   State,   or   Sage-hen   State,   a 

nickname  for  the  State  of  Nevada,  from  the 
large  amount  of  sage-brush  growing  there. 

Saginaw,  Mich.,  a  city,  and  county-seat  of 
Saginaw  County,  on  the  Saginaw  River,  i6  miles 
from  Saginaw  Bay,  97  miles  northwest  of  De- 
troit, and  65  miles  northeast  of  the  capital  at 
Lansing.  The  railroads  entering  the  city  are  6 
divisions  of  the  Pere  Marquette,  3  divisions  of 
the  Michigan  Central  and  I  division  of  the 
Grand  Trunk. 

History. —  The  City  of  Saginaw  is  a  con- 
solidation of  old  Saginaw  City,  East  Saginaw 
and  the  Village  of  Salina  or  South  Saginaw. 
The  latter  was  incorporated  as  a  village  in  1866 
and  became  a  part  of  East  Saginaw  m  March 
1873.  East  Saginaw  was  incorporated  as  a 
village  in  1855  and  as  a  city  in  1859.  Saginaw 
City  was  never  incorporated  as  a  village,  its 
first  incorporation  being  as  a  city  in  1857.  The 
two  municipalities.  East  Saginaw  and  Saginaw 
City,  were  consolidated  by  act  of  the  legislature 
of  1889  into  the  City  of  Saginaw,  and  the  first 
meeting  of  the  common  council  of  the  consoli- 
dated city  was  held  March  12,  1890.  The  site 
upon  which  this  prosperous  community  is  located 
was  first  settled  m  1815  by  men  of  French  origin 
and  half  breeds.  The  city  comprises  about 
seven  square  miles,  the  east  side  being  27  feet 
above  the  river  and  the  west  side  35  feet. 

Qovcrnment. —  The  form  of  government  is 
by  a  mayor  elected  every  two  years  and  a  coun- 
cil of  20  members,  one  from  each  of  20 
wards,  to  serve  for  two  years.  Various  city 
boards  are  appointed  by  the  mayor  subject  to 
confirmation  by  the  council. 

Manufactures,  Industries,  Buildings,  etc. — 
Saginaw  was  at  one  time  the  centre  of  the  white 
pine  industry,  and  millions  of  dollars  worth  of 
logs  have  been  floated  on  the  bosom  of  her 
river.  This  vast  industry  has  of  late  years 
given  way,  in  a  measure,  to  manufacturing,  and 
the  city  is  now  (1904)  distinctively  a  manu- 
facturing and  jobbing  centre.  Some  of  the 
manufactures  are  beet  sugar,  plate  glass,  salt, 
iron  and  steel  products,  furniture,  pianos  and 
musical  instruments,  vehicles,  baskets  and  a 
great  variety  of  wood  products,  malt  liquor  and 
flour.  It  has  planing  mills,  lumber  assorting 
yards,  brick  yards,  tanneries,  graphite  works 
and  a  variety  of  foundry  and  machine  shops,  in 
addition  to  the  big  shops  of  the  Pere  Marquette 
R.R.  Co.  The' bituminous  coal  fields  of  Sagi- 
naw and  vicinity  employ  1,500  miners  from  the 


city  alone,  and  the  pay  roll  is  $100,000  a  month. 
The  total  number  of  wage  earners  in  Saginaw  is 
26,000.  According  to  the  1900  census,  the  num- 
ber of  manufacturing  institutions  in  the  city  was 
480,  with  a  capital  of  $7,558,806;  number  of  em- 
ployes, 4,866;  annual  wages  paid,  $1,936,558; 
value  of  output,  $10,034,499.  The  assessed  valua- 
tion of  Saginaw  for  1904  was  $23,971,068,  and 
the  net  debt  of  the  city,  was  $1,524,022,  but  this 
includes  water  bonds  of  $500,000  on  a  water 
plant  valued  at  $1,000,000,  which  the  city  owns. 
The  total  expense  for  running  the  city  for  the 
year  was  $420,861.  The  city  has  58  miles  of 
water  mains  and  uses  the  Holly  system  of 
water  supply,  from  two  pumping  stations,  one 
on  each  side  of  the  river.  It  has  a  fine  sewer- 
age system  with  70  miles  of  sewers;  10  small 
parks;  54  miles  of  finely  paved  and  beautifully 
kept  streets,  many  of  them  laid  with  asphalt.  The 
streets  of  the  city  are  for  the  most  part  notable 
for  their  width.  They  are  traversed  by  an  excel- 
lent electric  street  railway  system,  and  two  in- 
terurban  roads  reach  out  into  the  surrounding 
country.  The  city  has  46  church  edifices  anj  £ 
missions.  The  hospitals  are  the  Saginaw  Gen- 
eral Hospital,  Saint  Mary's  Hospital,  and  the 
Woman's  Hospital.  Other  charitable  institu- 
tions are  the  Home  for  the  Friendless,  and 
Saint  Vincent's  Orphan  Home.  Fiduciary  in- 
stitutions are  represented  by  6  national  and 
State  banks,  with  a  capitalization  of  $700,000  and 
$900,000  surplus  and  deposits  of  over  $10,000,000. 
Besides  these,  there  are  2  private  banks.  Sagi- 
naw possesses  a  $200,000  Manual  Training 
School,  and  is  also  the  seat  of  the  Michigan 
Employment  Institution  for  the  Blind.  It 
has  the  Hoyt  Reference  Library  of  27,000 
volumes,  besides  2  oth^r  public  circulating 
libraries.  The  educational  system  has  at  its  head 
2  finely  equipped  High  Schools  and  the  graded 
schools  require  26  buildings,  nearly  all  of  the 
most  modern  c'naracter.  There  are  in  addition 
several  private  business  colleges,  the  German 
Lutheran  Theological  Seminary,  and  16  parish 
and  parochial  schools  and  academies.  The  city 
has  one  of  the  finest  Masonic  Temples  in  the 
State,  a  handsome  Federal  Building,  2  theatres 
and  numerous  capacious  public  halls.  The  east 
and  west  sides  are  connected  by  a  number  of 
fine  bridges  over  the  river,  so  that  access  is  eas- 
ily obtained  from  the  business  centre  to  the  most 
remote  parts  of  the  city.  Jn  addition  to  the 
numerous  small  parks,  the  city  has  a  large  sub- 
urban resort,  operated  in  connection  wrth  the 
street  railway  system.  _  The  population  of  Sagi- 
naw is  cosmopolitan  in  character,  the  German 
possibly  predominating,  as  attested  by_  their  nu- 
merous large  and  prosperous  societies  of  an 
educational  and  social  character.  The  Irish, 
French,  and  Bohemian  are  also  conspicuous  ele- 
ments of  the  city's  population,  which,  according 
to  the  census  of  1910  is  50.510. 

John  T.  Winship, 
Editor  ^Saginaiv  Evening  News.^ 

Saginaw,  a  river  in  Michigan  which  is 
formed  by  the  junction  of  the  Flint  and  Shia- 
wassee, and  flows  nearly  due  north  into  Saginaw 
Bay.  The  main  stream  is  only  about  30  miles 
long,  but  with  its  branches  it  drains  a  large  por- 
tion of  the  Lower  Peninsula.  It  is  navigable 
to  the  city  of  Saginaw,  24  miles. 

Saginaw  Bay,  the  largest  inlet  of  Lake 
Huron  on  the  coast  of  the  United  States.    It 
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Indents  the  east  coatt  of  the  Lower  Peninsula 
of  Michigan.  It  is  about  60  miles  long  and  30 
miles  wide.  It  is  a  safe  harbor  and  never  dan- 
fferously  rough,  although  it  is  sometimes  sub- 
ject to  storms.  The  color  of  the  water  is  dif- 
lerent  from  that  of  the  open  lake;  it  is  a 
ttrownish-green. 

Sagittaria,  saj-T-ta'rl-a,  a  genus  of  the 
water-plantain  family  (Alismea).  It  is  a  widely 
distributed  genus,  wholly  or  partly  aquatic,  na- 
tive to  the  temperate  zones  and  the  tropics. 
The  species  are  handsome,  with  lance-like, 
elliptical  or  arrow-shaped  leaves,  erect  or  float- 
ing; the  flowers  are  verticillate  in  trios  around 
the  upper  part  of  the  scapes,  that  carry  them 
well  above  the  water,  and  are  3-merous,  with 
beautiful  white  and  crinkled  fugacious  petals. 
The  common  arrow-head  (5.  variabilis),  grows 
in  the  mud  along  rivers  and  ditches,  and  is 
very  ornamental  with  its  charming  whorls  of 
flowers  rising  from  the  centre  of  a  cluster  of 
large,  erect  sagittate  leaves,  varying  surprisingly 
in  different  plants  in  respect  to  size  and  shape. 
It  is  a  perennial,  with  thick  fibrous  rootstocks, 
which  produce  oval,  fleshy  tubers,  often  as  large 
as  a  hen's  egg,  abounding  in  starch,  and  a  staple 
and  nutritious  article  of  food  with  many  In- 
dian tribes.  The  squaws  sometimes  waded  into 
the  mud  where  the  arrowheads  grew  thickly, 
loosened  the  tubers  with  their  toes,  and  when 
■the  plants  floated  to  the  surface,  captured  them 
and  flung  them  into  canoes,  to  be  boiled  or 
roasted.  5".  climensis  is  cultivated  in  China  for 
food. 

Sa^ttariua,  saj-I-ta'rT-iis,  in  astronomy, 
the  nmth  sign  of  the  zodiac,  into  which  the 
sun  enters  22  November.  The  constellation 
consists  of  eight  visible  stars.  It  is  represented 
on  celestial  globes  and  charts  by  the  figure  of 
■a  centaur  in  the  act  of  shooting  an  arrow  from 
his  bow. 

Sago,  a  farinaceous  food,  obtained  from 
■the  central  portion  of  various  species  of  tropical 
palms,  principally,  however,  from  Metroxylon 
rumphii,  or  M.  Icevus.  The  sago-palms  flourish 
in  wet  soil,  and  arc  cultivated  in  the  East  Indies, 
and  particularly  in  Sarawak.  They  are  rarely 
over  30  feet  high  and  have  stout  stems,  with  an 
outer  rind  about  two  inches  thick,  as  hard  as 
bamboo,  but  filled  with  spongy  pith,  containing 
a  large  proportion  of  starch. 

The  preparation  of  sago  is  one  of  the  in- 
dustries of  the  East  Indies.  The  trees  flower 
only  once,  and  if  allowed  to  do  so,  and  to 
fruit,  would  exhaust  the  mass  of  starch  stored 
in  their  stems,  and  then  die,  after  propagating 
themselves  either  by  seeds  or  by  offshoots.  To 
prevent  this,  the  trees  are  felled  when  they 
are  about  15  years  pld,  and  on  the  point  of 
flowering.  The  starchy  tissue,  then  most  pro- 
ductive, is  extracted,  and  pounded  or  grated 
to  a  powder.  This  is  kneaded  in  water,  in  a 
•cloth  or  sieve,  the  escaping  water  carrying  the 
starch  into  a  trough,  where  it  is  washed  and 
settled  out,  until  fit  for  use.  The  water  is  then 
drawn  off,  and  the  caked  residue  is  ready  for 
native  cookery.  This  cake,  or  meal,  when  made 
into  a  paste  and  pressed  through  a  sieve,  forms 
fine  pearly  grains,  which  are  left  either  in  their 
original  brownish  hue,  or  are  bleached,  and 
compose  the  commercial  product  *pcarl-sago." 


Sago-meal  is  eaten  by  the  natives  as  pot- 
tage, or  as  biscuits,  partially  baked  in  earthen 
molds.  It  is  not  entirely  soluble  in  hot  water, . 
as  is  ordinary  starch,  and  can  therefore  be 
employed  in  making  puddings,  etc.,  forming  a 
valuable  article  of  food,  as  it  is  cheap,  nutri- 
tious and  easy  of  digestion.  In  Europe  it  is 
used  for  feeding  stodk,  making  starch,  and  by 
cocoa  manufacturers  for  their  beverages.  In- 
ferior qualities  of  sago  are  produced  by 
Phcenxx  farinifera,  Corypha  of  various  species, 
Caryota  urens,  Raphia  Aabelliformis,  and  two 
South  American  palms. 

Portland  sago  is  a  delicate  farina  extracted 
from  the  corm  of  the  European  wake-robin 
(Arum  maculatum).  Wild  sago  is  the  product 
of  the  coontie-root  (.Zamia  integrifolia),  a 
cycadaceous  plant  of  Florida,  well  known  as  an 
article  of  food  among  the  Seminoles;  and  other 
cycads,  incorrectly  called  "sago-palms,*  furnish 
a  coarse  kind  of  sago. 

Sagoin,  sa-goin',  or  Sagouin,  a  French 
form  of  the  native  South  American  name  of  a 
genus  {Callithrix)  of  Brazilian  monkeys,  of 
small  size  and  remarkably  light,  active,  and 
graceful  in  their  movements. 

Sa"goyewath'a.     See  Red  Jacket. 

Sagua  la  Grande,  sa'gwa  la  gran'da,  Cuba, 
town,  province  of  Santa  Clara;  on  the  Sagua 
la  Grande  River;  150  miles  east  of  Havana. 
It  is  connected  by  railroad  with  La  Isabela, 
its  port  on  the  north  coast,  with  Cienfuegos, 
Havana,  and  Matanzas,  and  with  towns  to  the 
east ;  and  carries  on  a  considerable  trade,  sugar 
and  molasses  being  the  chief  exports.  For- 
merly gold  was  mined  in  the  vicinity  to  some 
extent.  It  is  well  built,  with  wide  and  regular 
streets;  among  its  public  buildings  are  a  hos- 
pital, a  town  hall,  and  a  large  church;  it  has 
also  several  schools. 

Saguenay,  sSg-S-nS,  Canada,  a  large  river 
in  the  province  of  Quebec,  emptying  into  the 
Saint  Lawrence  at  Tadousac  Harbor.  It  is 
about  100  miles  long  with  a  remarkable  depth 
— 17  to  500  fathoms.  It  drains  Lake  Saint 
John  and  flows  with  almost  unparalleled  im- 
petuosity, between  high  rocky  walls  and  over 
deep  precipices,  forming  numerous  falls  and 
cataracts  in  its  upper  course.  Its  magnificent 
scenery  attracts  many  tourists.  It  is  navigable 
for  large  vessels  as  far  as  Ha  Ha  Bay,  10 
miles  south  of  Chicoutimi. 

Saguntum,  sa-giin'tam,  or  Murviedro, 
Spain  {Hispania  Tarraconensis) ,  situated  near 
the  mouth  of  the  Palantias,  three  miles  from  the 
coast  and  18  miles  by  rail  from  Valencia; 
was  a  rich  commercial  town  in  early  times, 
especially  famous  for  its  figs  and  manufacture 
of  a  certain  kind  of  pottery.  The  town  was 
founded  by  Greek  and  Italian  colonists.  In 
the  interval  between  the  first  and  second  Punic 
wars,  it  formed  an  alliance  with  the  Romans, 
and  became  celebrated  for  the  resistance  it  made 
to  Hannibal  in  the  siege  of  219-18  b.c  The 
city  was  nearly  destroyed  at  this  time,  but  the 
Romans  rebuilt  it  and  made  it  a  colony.  The 
ancient  city  is  now  replaced  by  the  modem 
Murviedro,  and  the  only  important  ruins  arc 
those  of  the  theatre.    Pop.  (1900)  6,784. 
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Sahara,  ca-ha'ra,  Africa,  the  great  desert 
Tegfion  in  the  north  of  the  continent,  extending 
from  the  Atlantic  eastward  as  far  as  the  Nile, 
and  from  the  Mediterranean  provinces  to  the 
Niger  and  Lake  Tchad.  Its  area  contains 
3.459.500  square  miles, —  a  region  equal  to  the 
whole  of  Europe.  The  conSguration  is  irregu- 
lar and  the  surface  highly  diversified,  reaching 
from  100  feet  below  the  sea-level  to  an  altitude 
of  from  S.eioo  to  8,000  feet  in  Mount  Tusidde. 
Some  of  the  highest  summits  are  those  of  the 
Ahaggar,  a  great  mountain  plateau.  Air  or 
Asben  is  an  isolated  mountain,  midway  between 
Tibesti  and  the  Niger.  Farther  south  is  the 
extensive  plateau  of  Adghagh.  At  the  north- 
east in  Fezzan  are  the  dark  mountains  of  Jebel 
es  Soda.  The  rest  of  the  Sahara  consists  gen- 
erally of  imdulating  reeky  surfaces  and  sand 
dunes  interspersed  with  occasional  oases.  The 
date-palm  flourishes  on  these  green  spots,  also 
the  olive  tree.  Apples,  peaches,  oranges,  grapes, 
etc.,  grow  and  wheat,  barley,  rice,  durra  and 
other  tropical  crops  are  raised,  and  there  is  a 
considerable  variety  of  flora.  Mamtnals  consist, 
outside  of  the  domestic  animals,  such  as  camels, 
asses,  black  cattle,  etc.,  of  15  species,  compris- 
ing the  jerboa,  fox,  jackal  baboons,  hyenas, 
mountain  sheep,  etc.;  about  80  species  of  birds, 
among  which  is  the  ostrich.  There  are  also 
tortoises,  lizards,  chameleons,  serpents,  such  as 
the  python,  homed  viper,  etc.  The  edible  frog 
and  fish  also  occur.  There  is  an  important 
trade  in  silk  tissues  and  mixed  goods,  ivory, 
ostrich  feathers,  gums,  spices,  musk,  hides,  gold 
dust,  indigo,  cotton,  palm  oil,  kola  nuts,  silver, 
dates,  salt,  and  alum.  The  exports  are  textiles, 
weapons,  gunpowder,  etc.  Many  thousand  tons 
of  phosphate  are  extracted.  The  range  of 
temperature  is  very  great.  The  chief  centres 
of  population  are  the  oases.  The  inhabitants 
consist  of  Moors,  Tuareg,  Tibbu,  Negroes, 
Arabs,  and  Jews ;  the  former  occupy  the  region 
between  Fezzan  and  Lake  Tchad.  The  tribes 
south  of  Algeria  and  Tunis.  The  Tuareg  con- 
trol the  principal  caravan  routes.  The  Tibbu, 
who  number  about  200,000,  live  in  the  oases 
between  Fezzan  and  Lake  Tchad.  The  tribes 
of  the  desert  are,  generally  speaking,  camel 
drivers,  slave  and  salt  dealers,  guides,  and  rob- 
bers. A  few  possess  date-groves,  but  they 
usually  subsist  on  the  milk  of  their  herds, 
bartering  for  fruits  or  grain.  The  principal 
caravan  routes  lead  from  Timbuktu  to  the 
Wady  Draha,  and  to  the  oasis  of  Twat;  from 
Haussa  by  Air  or  Asben  and  Ghat  to  Ghadames 
and  Murzuk;  from  Bomu  by  Bilma  and  Mur- 
zuk  to  Tripoli;  from  Waday  by  Ojariga,  Ku- 
fara,  and  Aujilah  to  Benghazi,  and  from 
Darfur  to  Siut    Pop.  about  2,000,000. 

Sahiranpur,  sa-har-an-poor',  or  Sdiarun- 
poor,  se-har-un-p6or',  India,  (i)  capital  of  a 
district  of  the  same  name,  in  the  United  Prov- 
inces, 90  miles  northeast  of  Delhi  It  is  an 
important  railway  junction.  Among  the  build- 
ings the  most  noteworthy  are  an  old  Rohilla 
fort  (used  as  a  court-house),  and  a  fine  Mo- 
hammedan mosque.  The  residential  part  is 
substantial  and  modem.  There  is  a  church,  an 
American  Presbyterian  mission  and  a  fine 
botanical  garden  for  experiments  in  tea  and 
cinchona.    Commerce  in  grain,  sugar,  molasses 


and  countr>'  cloth  is  considerable.     Pot    about 
70,000. 

(2)  The  district  in  the  Meerot  division  has 
an  area  of  2,242  square  miles,  and  occupies  an 
alluvial  table-land  between  the  Ganges  and  the 
Jumna.  It  consists  partly  of  wildly,  picturesque 
broken  ground,  but  the  larger  portion  is  till- 
able. Cereals  form  the  chief  products,  and  its 
commercial  importance  is  considerable.  Pop. 
about  1,200,000. 

Sahib,  sa'ib,  the  term  of  native  address  in 
India  toward  a  respectable  European.  It  is  an 
Arabic  word,  signifying  companion  or  lord. 
The  feminine  form  is  Sahiba. 

Sai,  saX  a  Brazilian  native  name  of  in- 
definite application  for_  a  local  monkey,  most 
often,  perhaps,  designating  the  capuchin  (Cebus 
capucinus). 

Said  Pasha,  sa-ed  pash'a,  Turkish  states- 
man. He  was  premier  1879-82,  was  appointed 
g^and  vizier  3  Dec.  1882,  was  twice  dismissed 
and  reinstated  by  the  sultan  in  1883,  his  for- 
eign policy  and  his  reformatory  measures  con- 
cerning internal  affairs  first  arousing  displeasure 
against  him,  and  a  suspected  complicity  in  a 
plot  for  the  sultan's  assassination  caused  the  sec- 
ond dismissal,  which  was  revoked  two  days  later. 
In  1885-9S  he  was  minister  of  foreign  affairs. 

Saiga,  si'ga,  an  antelope  {Saiga  tartarica} 
found  on  the  steppes  of  Russia  and  in  western 
Asia.  It  is  about  2^  feet  high  at  the  shoulders, 
pale  bluish  gray  in  color,  and  is  remarkable 
for  the  greatly  swollen  appearance  of  the  nose, 
due  to  the  thick  cartilaginous  covering's  of  the 
nostrils.  It  once  had  a  far  wider  habitat  in  Eu- 
rope, and  is  steadily  diminishing  in  range  and 
numbers. 

Saigon,  sT-gon  (Fr.  si-gon),  or  Sai-gun,. 
Indo-China,  the  capital  of  Lower  Cocliin-China 
before  the  French  conquest,  is  on  the  right 
bank  of  the  Saigon  or  Dou-nai  River,  34  miles 
from  the  sea.  The  town  was  nearly  destroyed 
by  the  French,  and  the  present  city  dates  prac- 
tically from  1861.  It  has  fine  public  buildings, 
modern  shaded  streets,  and  zoological  and. 
botanical  gardens;  of  educational  institutions, 
the  colleges  of  Chasseloup-Laubat  and  d'Adran 
are  the  most  important  There  is  a  large  float- 
ing dock.  The  majority  of  the  population  i& 
Asiatic,  the  Chinese  dement  predominating. 
The  town  has  an  active  trade  with  China,  Siam, 
Singapore,  and  Java.  Considerable  French 
and  English  goods  are  imported.  The  main 
exports  are  rice,  cotton,  silk  and  bides.  The 
great  market  is  Cholon,  3%  miles  from  Saigon. 
Pop.  about  80,000;  Cholon,  127,00a 

Sail,  or  Sail-txdled,  Lizard,  a  large  agmmoid 
lizard  (Lophums  amboin^nsis)  of  the  Philip- 
pines, Celebes,  Java,  and  neighboring  blands, 
which  takes  its  name  from  the  tall  sail-like 
crest  bone  upon  the  upper  surface  of  the  tail 
of  the  adult,  which  is  supported  by  a  great 
lengthening  of  the  spmes  of  the  vertebne  of 
that  region;  the  tail  otherwise  is  highly  com- 
pressed, long  and  powerful.  This  lizard  fre- 
quently exceeds  three  in  feet  in  length,  is  olive- 
green  spotted  and  marbled  with  black,  and  has 
many  curious  folds  of  skin  about  the  neck.  It 
is  stroi^  and  active  and  spends  much  of  its 
time   in  trees,   bat  when  alarmed   or  chased 
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rushes  for  water,  dives  to  the  bottom  and 
endeavors  to  hide  among  the  stones.  It  is  de- 
fenseless and  harmless,  and  its  flesh,  which  is 
white  and  tender,  is  much  liked  by  the  islanders. 

SaiL    See  Ship. 

Saildotii,  a  coarse,  strong  linen,  cotton  or 
hempen  cloth  used  in  making  sails.  The  best 
is  made  of  flax,  and  combines  flexibility  with 
lightness  and  strength.    See  Ship. 

SaiUish,  a  large  predaceous  fish  {Istio- 
phorus  nigricans)  of  the  West  Indian  and 
neighboring  waters,  which  is  closely  allied  to 
the  sword-fishes  and  of  the  same  family  as  the 
spear-fishes  (.Telrapturus) .  It  reaches  a  length 
of  six  feet,  has  an  elongated,  much  compressed 
body,  covered  with  elongate  scutes,  and  a 
powerful,  deeply  forked  tail;  while  the  dorsal 
fin  is,  relativdy,  of  _  huge  size  and  deeply 
notched  outline,  well  simulating  the  appearance 
of  a  ship  under  sail  as  it  appears  above  the 
water  when  the  fish  glides  along  the  surface  as 
it  frequently  does.  The  bones  of  the  nose  are 
prolonged  into  a  •sword,"  not  so  long  as  that 
of  the  swordfish,  but  sharper,  and  an  effective 
weapon  in  a  school  of  small  fish. 

Sailing.    See  Navigation  ;  Ships  ;  sail  and 

STEAM. 

SaUinj^  Vessels.  The  first  vessel  of  which 
history  gives  any  description  is  the  Ark,  as 
built  by  Noah.  Its  proportions  possess  some 
interest,  because,  though  not  intended  for  a 
vojrage,  it  may  be  inferred  that  it  was  con- 
structed to  float  with  as  little  motion  as  pos- 
sible, considering  that  it  'went  upon  the  face 
of  the  waters*  for  about  five  months.  Assum- 
ing a  cubit  to  be  about  21  inches,  its  length  was 
525  feet,  its  breadth  87  feet  6  inches,  and  its 
depth  52  feet  6  inches.  Its  length  is  thus  seen 
to  have  been  six  times  its  breadth,  which 
proportion  is  about  an  average  of  all  types  of 
vessels.  Its  draft  of  water  must  have  varied 
greatly  during  the  period  of  its  occupation,  as 
12  months'  provisions  must  have  formed  a  very 
large  proportion  of  the  original  weight,  and 
these  must  have  been  gradually  consumed.  It 
had  three  decks;  but  was  fitted  with  neither 
masts,  sails,  nor  rudder. 

Ancient  History. —  The  paintings  and  sculp- 
tures, as  the  early  records  of  Egypt,  show 
regularly  formed  boats  constructed  of  sawn 
planks  of  timber,  propelled  by  numerous  rowers, 
and  also  by  sails.  These  vessels  were  long 
galleys  with  one  mast  and  a  large  square  sail, 
which  was  sometimes  of  linen  and  sometimes 
of  papyrus.  The  Hebrews  in  the  time  of  Solo- 
mon must  have  possessed  vessels  of  consider- 
able size,  as  mention  is  made  in  the  sacred 
writings  of  th.nt  date  of  stately  ships,  and  of 
voyages  made  to  bring  trees  of  considerable 
size  to  be  used  in  the  building  of  the  temple. 
The  Phcenicians  were  connected  with  the  He- 
brews in  their  mari'.ime  expeditions,  and  this 
people  appear  to  have  been  the  most  enterpris- 
ing in  navigation  of  all  the  nations  of  antiquity. 
Herodotus  tells  us  of  their  feat  of  circum- 
navigating the  continent  of  -Africa  in  604  B.a 
They  started  from  the  Red  Sea,  passing  Ophir 
on  east  coast  of  Africa,  then  rounded  the  Cape, 
and  keeping  by  the  west  shore  they  entered 
the  Mediterranean  Sea  through  the  Straits  of 
Gibraltar,  and  arrived  in  Egypt  in  the  third 


year  of  their  expedition.  Little  doubt  exists 
of  the  Phoenicians  having  been  the  discoverers 
of  the  art  of  sailing,  as  their  skill  in  evading 
Nebuchadnezzer  at  the  siege  of  Tyre  for  13 
years,  shows  that  they  possessed  more  than  a 
superificial  knowledge  of  navigation.  They  were 
also  engaged  in  concert  with  other  nations  in 
wars  with  the  Greeks:  and  it  was  from  them 
the  latter  nation  learned  in  their_  conflicts  what 
they  knew  of  ships  and  navigation.  The  fact 
of  the  Grecian  mariners  making  use  of  the 
screw  pump  to  discharge  water  from  their  ves- 
sels' holds,  would  lead  to  the  conclusion  that 
their  vessels  were  no  mere  sloops.  An  evidence 
of  the  want  of  strength  in  the  construction  of 
these  ancient  vessels,  is  the  fact  of  their  being 
bound  around  the  outside  with  heavy  ropes. 
They  were  sometimes  carried  as  part  of  the 
vessel's  outfit,  and  used  as  necessity  required. 
Out  at  sea  and  in  heavy  weather,  there  they 
were  made  use  of.  Tliere  were  sometimes  as 
many  as  8  or  10  bands  running  fore  and  aft  of 
the  vessel. 

Roman  Galleys. — The  Romans  in  the  early 
stage  of  their  history  paid  little  attention  to 
navigation,  until  it  was  forced  upon  them  by 
the  necessity  of  competing  with  their  rivals,  the 
Carthaginians.  The  galleys  of  this  period 
ranged  from  a  single  bank  up  to  five  banks  of 
oars.  The  oars  in  these  large  galleys  were 
arranged  in  sets  or  banks,  the  number  of  these 
could  be  increased  to  any  extent  by  giving 
increased  length  to  the  galley.  The  trireme,  or 
three-bank  galley,  appears  to  have  been  gen- 
erally open,  in  the  waist  where  the  rowers  sat, 
with  decks  or  platforms  at  both  ends  for  the 
soldiers.  The  galleys  of  greater  size  than  the 
three  tiers,  appear  to  have  been  always  decked 
vessels  At  the  time  of  the  first  Punic  war 
the  Roman  fleet  is  said  to  have  consisted  of 
330  vessels,  each  containing  300  rowers  and 
120  soldiers.  The  triremes  were  each  105  feet 
long  and  11  feet  wide,  and  the  quadriremes 
were  125  feet  by  13  feet. 

Merchant  Ships. —  It  is  generally  supposed 
that  ships  intended  only  for  merchant  purposes 
were  first  built  by  the  Genoese,  and  that  not 
until  the  beginning  of  the  14th  century  were 
sails  first  used  by  that  people.  The  fishing 
boats  were  the  small  beginning  from  which 
sprang  the  sailers  and  the  larger  sail  vessels 
of  a  later  period.  In  England,  as  early  as  1344, 
many  vessels  of  this  character  were  in  service. 
In  the  middle  of  the  isth  century  many  large 
vessels  were  built  in  England.  Prior  to  this 
the  compass  had  come  into  more  general  use, 
and  it  was  now  possible  to  engage  in  longer 
voyages.  The  discovery  of  America  and  the 
passage  around  the  Cape  of  Good  Hope  were 
early  fruits  of  these  improvements.  The  Portu- 
guese employed  vessels  of  small  size  in  their 
voyages  of  discovery,  but  the  Spaniards  built 
larger  vessels  and  long  maintained  a  super- 
iority in  this  respect.  England  was  far  behind 
the  Peninsular  nations  in  commercial  enterprise 
at  the  opening  of  the  i6th  century;  and  at  the 
close  of  the  century  the  merchant  marine  was 
in  a  very  depressed  condition.  Internal  discords 
had  put  a  damper  on  the  enterprise  of  the 
merchants,  and  as  the  island  was  not  yet  famed 
for  its  manufactures,  commerce  drooped  with 
every  disaster  to  trade.    The  Dutch  had  monop- 
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oHzed  the  East  Indies  trade  and  Holland  bid 
fair  to  enrich  herself  at  the  expense  of  her 
neighbor.  The  British  East  Indies  Company 
was  formed,  vessels  built  for  the  trade,  and 
the  merchants  again  prospered.    (See  Ship.) 

The  First  American  Ships. —  This  continent 
having  been  fitted  by  nature  in  supplying  it 
with  an  abundance  of  good  timber,  vessels 
have  been  built  upon  our  shores  from  the 
first  year  of  actual  settlement.  The  first  ship 
constructed  was  for  the  purpose  of  carrying 
a  small  band  of  settlers  back  to  England, 'who 
were  discouraged  with  their  prospects  after 
the  first  winter.  The  vessel  was  built  at  the 
mouth  of  the  Kennebec  River  in  Maine.  It 
was  a  staunch  and  excellent  little  vessel,  a 
two-master,  named  Virginia.  She  is  believed 
to  have  been  about  60  feet  long  and  17  feet 
beam  and  lO'A  feet  deep.  The  next  vessel  built 
was  at  New  York  in  1614  or  1615  by  Captain 
Adrien  Blok,  who  had  lost  his  ship  Tiger  by 
fire  while  lying  at  Manhattan  River.  His  new 
vessel  was  named  Onrust,  or  Restless,  and 
was  38  feet  keel,  441/2  feet  long  over  all,  and 
II  feet  beam.  This  vessel  was  employed  for 
several  years  in  exploring  the  Atlantic  coast 
from  the  38th  to  the  426  degree  of  latitude. 
Block  Island  was  visited  during  one  of  the 
excursions,  and  took  its  name  from  Adrien 
Blok.  With  the  exception  of  fishing  boats  and 
shallops,  there  is  no  record  of  the  construction 
of  any  other  boate  until  1631.  In  that  year  the 
bark  Blessing  of  the  Bay  was  launched  at 
Medford,  Mass.,  for  the  use  of  the  Massa- 
chusetts colony.  In  the  course  of  the  season 
this  vessel  made  several  coasting  trips,  and 
soon  after  visited  Manhattan  Island  and  Long 
Island.  It  is  thought  the  vessel  was  lost  with 
a  load  of  furs  and  fish  in  1633  off  the  capes 
of  Virginia. 

Early  Shipbuilding.— ShipbuMing  at  this 
time  appears  to  have  received  its  first  impulse 
from  the  same  cause  which  threw  the  colonists 
upon  their  own  resources  for  the  supply  of 
many  of  the  necessaries  of  life.  They  had  been 
hitherto  supplied  with  all  but  their  com  and 
fish,  by  the  many  emigrant  ships  which  had 
yearly  added  to  their  numbers.  A  suspension 
of  this  emigration  was  brought  about  by  the 
civil  wars  in  England,  and  the  diminished  inter- 
course caused  thereby  left  them  dependent  on 
mercantile  enterprise  alone,  which  the  state  of 
navigation  then  rendered  precarious  in  the  ex- 
treme. Governor  Winthrop  then  said,  *The 
general  fear,  of  the  want  of  foreign  com- 
modities, now  our  money  was  gone,  and  things 
were  like  to  go  well  in  England,  set  us  on 
work  to  provide  shipping  of  our  own:  for 
which  end  Mr.  Peter,  being  a  man  of  very 
public  spirit  and  singular  activity  for  all  occa- 
sions, procured  some  to  join  for  building  a 
ship  at  Salem  of  300  tons,  and  the  inhabitants 
of  Boston,  stirred  up  by  his  example,  set  upon 
the  building  of  another  at  Boston  of  150  tons. 
The  work  was,  hard  to  accomplish  for  want  of 
money,  etc.,  but  our  shipwrights  were  content 
to  take  such  pay  as  the  country  could  make.» 
He  speaks  in  another  place  of  the  Trial  of 
160  tons,  as  the  first  ship  built  at  Boston.  She 
sailed  for  Bilboa  on  4  June  1642,  laden  with 
fish,  "which  she  sold  there  at  good  rate,  and 
from     thence    freighted     to     Malaga."      Thus 


early  began  the  profitable  trade  to  distant  ports 
from.  New  England.  An  early  and  successful 
prosecution  of  the  business  of  shipbuilding 
could  have  been  more  reasonably  expected  of 
none  of  the  first  colonists  of  America,  than 
of  the  settlers  of  Manhattan.  Holland  was 
at  that  period,  and  long  after,  in  the  enjoyment 
of  the  carrying  trade  of  the  world.  Though 
not  possessed  of  a  foot  of  timber,  she  built 
and  armed  more  ships  than  all  the  rest  of 
Europe.  Planted  by  this  commercial  people, 
and  by  merchants  and  capitalists  of  Amsterdam, 
then  the  mercantile  metropolis  of  Europe,  ex- 
clusively for  the  purposes  of  trade,  it  appears 
somewhat  surprising  that  the  facilities  afforded 
by  the  new  territory  for  shipbuilding  were  not 
made  available  to  a  greater  extent  by  the 
parent  nation.  But  the  administration  of  a 
privileged  mercantile  association,  such  as  the 
West  India  Company,  which,  in  1621,  was  in- 
vested with  a  monopoly  of  its  trade,  was  un- 
favorable to  the  development  of  the  resources 
of  the  colony.  About  1630  the  carrying  trade 
between  Holland  and  America,  and  the  trade 
with  Brazil,  where  the  company  had  sustained 
losses  equivalent  to  "one  hundred  tons  of  gold,» 
were  thrown  open  to  the  colonists,  and  private 
ships  were  for  the  first  time  entered  at  Amster- 
dam, and  publicly  advertised  for  New  Nether- 
lands. Other  restrictions,  which  had  fettered 
commerce,  were  soon  after  removed,  and  the 
trade  of  the  world  with  the  exception  of  that 
to  the  East  Indies,  and  the  trade  in  furs,  were 
open  to  the  colonists.  In  1678  the  shipping 
owned  in  the  port  consisted  of  three  ships  and 
fifteen  sloops,  and  other  small  sailing  vessels. 
In  1694  the  shipping  had  increased  to  60 
ships  and  102  sloops.  This  was  on  account  of 
a  monopoly  of  exporting  flour  and  biscuits  from 
the  province.  South  of  New  York  during 
colonial  times,  there  was  little  or  no  construc- 
tion of  vessels.  New  England  developed  her 
large  shipping  interests  through  the  fisheries, 
that  were  at  her  door,  and  the  coasting  trade 
maintained  by  the  latter  extended  as  far  south  as 
the  West  Indies  during  these  early  days.  It  might 
be  said  the  fisheries  were  the  cause  of  the  large 
merchant  marine  of  New  England. 

The  Schooner. —  In  174S  Andrew  Robinson 
of  Gloucester,  Mass.,  built  a  vessel  with  a  square 
stem,  which  was  fitted  with  two  masts,  bearing 
a  sloop  sail  on  each,  and  a  bowsprit  with  jib. 
She  was  sharp  on  the  bottom,  and  on  being 
launched,  sped  over  the  water  so  fast  from  the 
impetus  gamed  by  descending  from  the  ways 
as  to  elicit  from  a  bystander  the  remark,  "See 
how  she  scoons."  Scoon  was  a  word  used  by 
plain  people  to  express  the  skipping  of  a  flat 
stone  over  the  surface  of  the  water  when  skil- 
fully thrown;  and  the  builder  of  the  vessel, 
having  been  somewhat  at  a  loss  for  a  name  for 
the  new  rig,  seized  upon  the  trifling  incident 
and  replied,  "A  scooner  let  her  be,*  and  two- 
masted  vessels,  with  jibs,  and  fore  and  aft  sails 
have  since  been  called  by  that  name.  This  vessel 
was  probably  used  in  the  fisheries.  The  largest 
schooners  were  those  sent  to  the  Grand  Banks, 
and  for  many  years  after  1800  about  70  sail 
vessels  were  sent  annually  to  the  Grand  Banks, 
chiefly  from  Cape  Ann.  These  early  vessels 
were  from  20  to  40  tons. 

Colonial  Merchant  Mart«*.— Before  the 
Revolutionary  War  our  merchant  marine  was 
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in  a  prosperous  condition,  and  took  nearly  first 
rank  with  us.  By  1760  from  300  to  400  trading 
vessels  were  being  built  annually  in  the  different 
provinces.  During  the  War  of  the  Revolution 
the  whaling  and  fishing  fleets  were  almost  annihi- 
lated by  raids  on  the  coast  towns,  by  English 
cruisers.  Foreign  trade  in  our  vessels  suffered 
the  same  fate.  A  large  part  of  the  merchant 
and  fishing  fleet  was  employed  during  the  war 
in  privateering,  and  it  became  a  profitable  field 
for  them  at  times,  as  small  armed  sloops  fre- 
quently captured  a  large  merchantman  with  the 
British  flag.  The  larger  privateers  built  during 
the  war,  when  the  conflict  was  over,  were  con- 
verted into  merchantmen,  and  sent  to  the  East 
Indies  to  trade.  The  Baltimore  built  schooner 
took  high  rank  as  a  privateer  during  the  war. 
The  16  years  that  followed  ending  with  the  War 
of  1812  were  perilous  times  for  American  ship- 
ping. England  excluded  us  from  a  profitable 
trade  with  the  British  West  Indies,  and  the 
same  interests  led  to  the  searching  of  our  mer- 
chant vessels  for  British  subjects,  the  capture 
and  confiscation  of  our  vessels  and  cargoes,  and 
a  detention  of  a  large  number  of  them  for 
evasions  of  the  British  law.  Then  came  on  the 
War  of  1812  that  lasted  for  nearly  three 'years, 
during  which  many  privateers  were  constructed 
that  subsequently  pursued  the  peaceful  pursuit 
of  trade.  A  change  in  the  form  of  our  sailing 
vessels  now  began  to  appear,  giving  them  better 
entrance  lines,  and  cutting  off  those  high  poop 
decks  that  had  been  such  a  fixture  on  large 
vessels  for  many  years,  being  among  several 
changes  that  were  made. 

The  Carrying  Trade. —  Prior  to  the  War  of 
1812  our  coastwise  trade  was  carried  on  by  no 
larger  sailing  vessels  than  those  that  were 
schooner  rigged,  while  our  forei^  trade  was 
most  largely  carried  on  in  foreign  bottoms. 
Before  1812  a  few  sailing  packets,  or  vessels 
carrying  both  passengers  and  freight,  wefe 
brought  into  the  transportation  business,  and 
cleared  from  port  on  regular  days  in  each  month, 
and  were  operated  between  special  points  only. 
When  the  war  ended  there  were  only  a  few, 
small  British  ships  in  the  packet  service  between 
England  and  America,  and  very  few  between 
America  and  other  parts  of  the  world.  Soon 
after  the  peace,  however,  a  large  number  of 
lines  came  into  existence  as  a  natural  outgrowth 
of  the  rush  of  emigration  from  Europe  to 
America,  and  the  general  expansion  of  ocean 
travel  and  trade.-  The  carrying  of  passengers 
was  a  profitable  business,  and  there  was  con- 
siderable competition  among  shipping  merchants 
to  get  the  most  business  for  their  vessels.  None 
but  the  best  and  finest  vessels  could  be  used 
in  this  trade,  and  the  old-fashioned  freighting 
vessels  with  their  small  cabins  and  houses,  and 
poop  decks,  were  subjected  to  many  changes  to 
adapt  them  to  the  passenger  business.  The  mer- 
chants at  most  all  our  coastwise  ports,  from 
Portland,  Maine,  to  New  Orleans,  La.,  soon 
saw  the  advantage  of  these  packets  for  our 
coastwise  trade,  a'Ad  regular  established  lines 
were  soon  in  operation  that  remained  as  carriers 
until  the  coastwise  steamship  lines  be^n  opera- 
tions in  1847,  when  these  lines  of  sailing  ves- 
sels gradually  withdrew  from  business.  In  this 
trade  brigs,  schooners,  and  barks  were  used, 
while  in  the  foreign  service  ships  and  barks  only 
were  placed  in  service. 
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gave  them  an  advantage,  and  the  packets  could 
no  longer  successfully  compete  with  them. 

Clipper  Ships.— Aiter  the  packets  came  the 
clipper  ships,  vessels  intended  primarily  for 
freighting,  and  built  to  secure  the  highest  pos- 
sible speed  when  laden  with  cargo.  The  packets 
were  the  fast  sailers  from  1816  to  1845,  but 
after  the  latter  date  there  grew  up  various 
branches  of  trade  in  which  a  quick  delivery  was 
as  important  for  commercial  purposes  as  it  was 
for  the  passenger  trade.  For  instance  there  was 
the  tea  trade  from  China  to  the  United  States, 
in  which  speed  has  always  been  considered 
essential.  The  cargoes  consisted  of  teas,  spices, 
coffee,  dried  fruits,  etc.,  which  were  liable  to 
deteriorate  in  a  long  voyage  of  four  months 
to  the  home  port,  and  to  shorten  the  voyage  as 
much  as  possible  was  desirable  for  many  reasons. 
There  were  no  telegraph  lines  and  ocean  cables 
in  those  days,  and  the  uncertainty  of  the  mar- 
kets made  fast  trips  home  from  the  East  Indies 
very  important.  Merchants  had  repeatedly  suf- 
fered heavy  loss,  sometimes  business  ruin  by 
the  decline  in  eastern  goods  brought  home  by 
ships  during  their  absence  on  the  voyage  out 
and  back,  and  good  ships  were  therefore  always 
required  in  that  trade.  The  first  clippers  were 
built  at  New  York.  The  pioneer  was  the 
Helena,  built  by  William  H.  Webb,  whose 
dimensions  were  135  feet  length  on  deck,  30  feet 
6  inches  beam,  and  20  feet  depth  of  hold.  She 
came  out  in  1841,  and  was  constructed  for  A. 
and  N.  Griswold  for  the  China  trade.  She  was 
a  good  sea  boat  and  a  very  fast  sailer  for  her 
day,  making  many  fast  voyages  between  China 
and  other  East  Indian  countries,  and  New 
York.  FoUowirtg  the  Helena  came  the  Rain- 
bow of  750  tons,  built  by  Smith  and  Dimon 
in  1843  for  Howland  and  Aspinwall.  This  ves- 
sel made  the  voyage  to  Canton  and  return  home 
in  six  months  and  14  days,  having  spent  three 
weeks  of  the  time  in  loading  and  discharging 
cargo.  The  Helena  and  the  Rainbow  brought 
about  a  great  change  in  this  type  of  vessel. 
They  commanded  better  prices  for  freights  than 
slow  ships,  and  in  every  way  proved  desirable. 
Then  in  1844  followed  the  Montauk  of  540 
tons  for  William  S.  Wetmore,  built  by  William 
H.  Webb.  Then  A.  A.  Low  &  Co.  had  Brown 
&  Bell  construct  for  them  the  Howgtja  of  706 
tons,  a  very  fast  and  fine  vessel,  which  made 
a  voyage  from  Shanghai  to  New  York  in  87 
days.  The  owners  of  the  Rainbow  then  had 
the  noted  clipper  Sea  Witch  built  of  907  tons 
by  Smith  &  Dimon,  with  the  intention  to  have 
the  fastest  vessel  of  the  type  afloat.  This  ves- 
sel had  finer  under  water  lines  than  her  prede- 
cessors, and  may  be  said  to  have  been  the  first 
of  that  advanced  type  of  fast  clipper  ships. 
She  made  one  voyage  to  California  in  97  days. 
The  era  of  fast  clipper  ships  was  now  fairly 
inaugurated,  and  many  of  this  class  were  now 
built  not  only,  at  New  York,  but  at  Boston, 
Philadelphia,  and  Baltimore.  Nearly  all  the 
early  ones  did  not  exceed  1,000  tons  register, 
or  about  165  feet  long,  but  competition  led  to 
a  great  increase  in  size,  and  every  year  saw 
vessels  launched  that  spread  more  and  more 
canvas,  longer,  larger,  and  faster  than  ever,  and 
expressly  intended  to  excel  everything  that  had 
preceded  them  in  the  merchant  shipping  of  the 
world.    In  10  years  after  the  first  clipper  ship 


the  size  of  2400  tons  was  reached,  and  there 
were  many  built  of  2,000  tons  each. 

British  Rivalry. —  Foreign  merchants  were 
by  no  means  idle  spectators  of  what  was  going 
on  in  this  country,  and  in  1846  England  began 
to  awake  to  the  new  and  dangerous  rivalry 
from  America.  Alex.  Hall  &  Co.  of  Aber- 
deen made  a  specialty  of  clipper  ships,  and  there 
were  launched  from  their  yard  many  superior 
and  famous  vessels.  But  the  Americans,  though 
hard  pressed,  were  able  to  maintain  the  lead, 
and  entitled  to  the  best  record  ever  made  by 
ships  sailing  under  canvas.  There  were  several 
famous  races  home  from  China.  Once  the  Brit- 
ish clippers  Chrysolite  and  Stornaway,  and  the 
American  clippers  Race  Horse,  Surprise,  and 
Challenge  engaged  in  a  race  from  Canton  to 
Liverpool  and  Deal,  and  arrived  at  the  home 
ports  as  follows:  At  Liverpool,  Chrysolite  in 
106  days;  at  Deal,  Stornaway  in  109  days; 
Challenge  in  105  days;  Surprise  in  106  days. 
The  British  ship  Challenge  ran  from  Shanghai 
to  Deal  in  113  days,  and  the  American  clipper 
Nightingale  in  no  days.  These  races  were 
claimed  by  both  parties ;  but  the  Americans  kept 
the  reputation  of  superiority,  and  several  ships 
were  ordered  at  our  ship  yards  for  foreign  ac- 
count. Then  shortly  after  the  gold  fever  broke 
out  in  California,  and  the  John  Bertram  of 
1,100  tons  was  built  at  Boston,  Mass.,  and  sent 
to  the  Pacific  coast  in  1830  by  Boston  parties. 
This  was  the  first  clipper  ship  built  for  the 
California  trade.  The  Witch  of  the  Wave  and 
four  others  of  1,500  tons  each,  were  immediately 
after  built  for  the  same  parties. 

Sailing  Speed. —  The  speed  of  the  clippers 
was  remarkable.  Six  miles  an  hour  was  a 
good  average  rate  of  speed  for  long  voyages, 
and  nine  miles  an  hour  excellent  time,  espe-. 
cially  for  a  ship  loaded  with  a  full  cargo  of 
merchandise.  Clippers  ran  across  the  Atlantic 
to  Liverpool  at  an  average  speed  of  nine  miles 
an  hour,  spurting  at  the  rate  of  from  10  to  13 
miles  with  a  favorable  wind,  and  on  voyages 
that  gave  them  the  advantage  of  the  trade  winds 
they  ran  for  days  and  weeks  in  succession  at 
an  average  speed  of  from  12  to  15  miles  an 
hour.  To  sail  300  miles  a  day  was  not  excep- 
tional. The  largest  of  them  all  was  the  Great 
Republic,  built  by  Donald  McKay  in  1853  a* 
East  Boston.  The  length  on  load  line  was  314 
feet,  beam  molded  49J5  feet,  molded  depth  32 
feet.  One  of  the  noted  clippers  of  the  day  was 
the  Dreadnought  built  in  1853  at  Newbury- 
port,  Mass.  In  1859  she  made  the  voyage  from 
Sandy  Hook  to  Liverpool  in  13  days  and  8 
hours,  and  in  i860  from  Sandy  Hook  to  Queens- 
town  in  9  days  and  17  hours.  After  i860  there 
was  no  longer  any  necessity  for  great  size  and 
speed  in  this  type  of  vessel.  Too  many  ships 
had  been  built,  and  a  reaction  set  in  that  lasted 
for  many  years.  By  1857  there  were  from  80 
to  100  large  ships  in  the  California  trade,  and 
the  rates  of  freight  fell  off  one  half,  and  the 
ships  were  thrown  into  the  general  trade  of  the 
world.  In  the  next  place,  steam  vessels, _  about 
1852,  had  been  built  to  run  on  all  the  principal 
ocean  routes,  and  there  was  no  longer  any  need 
for  sailing  vessels  to  be  fitted  out  with  large 
cabins  and  roomy  passenger  accommodations. 
This  ended  the  career  of  those  fast  clipper  ships 
that  had   such   a  world-wide  reputation   from 
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1850  to  i860.  Then  the  Civil  War  came  on, 
and  our  foreign  trade  was  cut  off  for  four 
years.  After  1865  the  grain  trade  attracted  the 
larger  sailing  vessels.  This  type  of  vessel  was 
no  longer  an  extreme  clipper  of  the  former  pe- 
riod, but  a  handsome,  medium  clipper,  of  about 
2,000  tons  register,  capable  of  "carrying  a  large 
cargo  at  a  fair  rate  of  speed.  These  vessels 
continued  in  the  Atlantic-Pacific  trade  until  the 
American  Hawaiian  Steamship  Line  commenced 
operations,  in  1900. 

Modem  Schooners. —  The  schooner,  as  pre- 
viously mentioned,  was  the  product  of  a  com- 
paratively early  date.  It  was  largely  used  in 
the  coastwise  trade,  to  the  West  Indies,  to 
South  America,  and  later  to  Africa,  and  it  may 
be  said  has  not  fallen  from  favor  even  to  this 
day.  The  early  vessels  were  not  over  on  an 
average,  75  tons.  When  it  became  necessary  to 
increase  the  tonnage  of  the  vessel  it  was  thought 
to  be  advantageous  to  increase  the  power,  so 
three  masts  were  adopted.  The  earliest  date 
of  the  building  of  a  three-masted  schooner  in 
this  country  is  thought  to  be  about  1831.  There 
were  a  few  more  built  about  184S,  and  in  1847 
the  Midas  was  converted  into  a  three-masted 
schooner,  the  Zachary  Taylor  was  built  at 
Philadelphia  in  1849,  and  the  Spray  at  Wilm- 
ington, Del.,  the  same  year.  The  period  when 
this  type  of  sailing  vessel  had  passed  the  ex- 
perimental stage  appears  to  have  been  in  1853 
when  there  were  built  the  Gardner  Pike,  the 
James  H.  Chadbourne,  the  Kate  Brigham,  and 
the  E.  R.  Bennett;  and  in  1855  the  Eckford 
Webb,  and  the  William  L.  Burroughs;  and 
in  1856  the  Hartstein  and  the  Cordelia.  The 
two  latter  were  two-deck  vessels,  and  were  the 
largest  of  the  type  built  for  some  years.  These 
vessels  were  used  mainly  in  our  coasting  trade, 
as  far  south  as  the  Gulf  of  Mexico  ports. 
There  were  a  few  more  built  prior  to  i860; 
the  Civil  War  came  on  when  but  few,  if  any, 
were  built.  It  was  1868  before  three-masted 
schooners  were  again  constructed,  and  by  1873 
they  were  the  most  popular  type  of  our  coast- 
wise sailing  vessels.  The  first  ^owr—masted 
schooner  was  the  William  L.  White  built  at 
Bath,  Maine,  and  completed  in  June  1880.  The 
Northern  lakes  also  had  four-masters  imme- 
diately after  the  William  L.  White.  Then  it 
was  some  years  before  the  pioneer  five-nas- 
ter  was  constructed  in  1888  at  Waldoboro, 
Maine,  as  the  Governor  Ames.  The  latter  was 
the  largest  schooner  for  12  years,  until  the 
George  W.  Wells  was  built  in  1900  as  a  fix- 
masted  schooner.  The  largest  of  them  all  is 
the  Thomas  W.  Lawson,  built  of  steel  in  1902, 
as  a  seven-masted  schooner. 

Iron  Hull  Ships. —  The  first  iron  hull  sailing 
vessel  constructed  in  the  United  States  was  the 
schooner  Mahlon  Belts  of  275  tons,  built  in 
1854  at  Wilmington,  Del.  Then  there  were 
none  but  wooden  sailing  vessels  until  the  brig 
Novelty  was  built  at  Boston,  Mass.,  jn  1868,  and 
the  bark  Iron  Age  constructed  in  1869  for  Tup- 
per  &  Beattie  of  New  York.  The  sloop  yacht 
Vtndex  was  then  built  in  1871  at  Chester,  Pa., 
by  Reanie  Son  and  Archbold:  and  in  1879  the 
yacht  Mischief  was  built  at  Wilmington,  Del. 
The  three-masted  schooner  Josephine  followed 
in  1880,  being  built  by  William  Cramp  &  Sons 
Ca    Then  there  came  much  larger  vessels  in 


the  Tillie  E.  Starbuck,  built  in  1883  by  John 
Roach  &  Son  at  Chester,  Fa.;  and  in  the  same 
year  by  Gorringe  &  Co.,  as  the  American  Ship- 
building Company,  the  T.  F.  Oakes.  These 
vessels  were  about  2,000  tons  register  each.  See 
also  Naval  Construction;  Ship-building. 
J.  H.  Morsison, 
Author  of  ^History  of  American  Steam  Navi- 
gation.* 

Sailor's  Choice,  the  name  of  several  excel- 
lent food  fishes  taken  on  the  eastern  and  south- 
eastern coasts  of  the  United  States,  which  are 
of  small  size  and  belong  to  the  family  of  grunts. 
The  best  known,  probably,  is  Orthopristis  chry- 
sopterus,  also  called  pigfish,  and  especially  com- 
mon in  the  Gulf  of  Mexico,  which  is  regarded 
as  the  best  pan-fish  of  the  region. 

Sailor's  Creek,  Battle  of,  the  last  great 
battle  of  the  Civil  War  in  the  East.  Sheridan 
says  that  it  was  *one  of  the  severest  conflicts  of 
the  war  ...  so  overshadowed  by  the  stir- 
ring events  of  the  surrender,  three  days  later, 
that  the  battle  has  never  been  accorded  the 
prominence  it  deserves.*  When  Gen.  Lee  aban- 
doned Richmond  and  Petersburg  on  the  night  of 
2  April  1865,  he  ordered  the  concentration  of 
his  army  at  Amelia  Court  House,  about  30  miles 
west  of  Petersburg,  and  it  had  collected  at  that 
point  by  noon  of  the  5th.  On  the  night  of  the 
Sth  Sheridan's  cavalry  and  the  Second,  Fifth, 
and  Sixth  corps  of  the  Army  of  the  Potomac 
were  at  or  near  Jetersville,  under  orders  to 
march  early  next  morning  on  Amelia  Court 
House.  Gen.  Meade  began  the  advance  at  8:30 
A.M.,  and  when  four  miles  out  of  Jetersville, 
Humphreys'  Second  corps,  on  the  left,  discov- 
ered that  Lee  was  moving  westward,  passing  by 
the  flank  of  the  Union  army.  The  advance  on 
Amelia  Court  House  was  suspended,  and  the 
army  faced  about;  the  Second  corps  was 
ordered  to  move  on  Deatonsville ;  the  Fifth 
through  Painesville,  on  the  right  of  the  Second ; 
and  the  Sixth  through  Jetersville  to  the  left  of 
the  Second.  Sheridan's  cavalry  moved  on  the 
extreme  left  parallel  to  the  Confederate  line  of 
retreat,  impeding  the  march  of  the  column 
wherever  practicable,  but  Longstreet's  corps  suc- 
ceeded in  reaching  Rice's  Station,  on  the  Lynch- 
burg road,  where  he  awaited  the  corps  of  R.  H. 
Anderson,  Ewell,  and  John  B.  Gordon,  the  last- 
named  commanding  the  rear-guard.  The  Sec- 
ond corps  was  checked  at  Flat  Creek  by  the 
destruction  of  the  bridge,  but,  soon  repairing  it, 
overtook  Gordon  and  kept  up  a  running  fight 
with  him  for  14  miles,  carrying  several  lightly 
intrenched  positions,  and  capturing  prisoners, 
colors,  and  wagons.  The  pursuit  continued  to 
Parkinson's  Mill,  on  Sailor  s  Creek,  where  Gor- 
don made  a  stand,  but  was  soon  driven  across 
the  creek,  losing  three  guns,  13  colors,  several 
hundred  prisoners,  and  a  large  part  of  the  trains 
of  Lee's  army.  He  attempted  another  stand  be- 
yond the  creek,  but  fell  back  as  Humphreys 
crossed,  and  marched  for  High  Bridge.  Pursuit 
ended  at  night.  During  the  day  the  Second 
corps  had  captured  1,700  prisoners,  four  guns, 
13  colors,  and  several  hundred  wagons  and 
ambulances.  While  the  Second  corps  was  en- 
gaging Gordon,  the  Sixth  corps,  with  the  cavalry 
commands  of  Merritt  and  Crook,  had  come  up 
some  three  miles  to  the  left  and  overthrown 
the  corps  of  R.  H.  Anderson  and  Ewell.  Cus- 
ter's division  had  interposed  between  Ewell  and 
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Gordon,  destroying  400  wagons  and  taking 
prisoners  and  16  guns;  and  Crook,  moving 
rapidly  to  the  left,  found  R.  H.  Anderson's  com- 
mand posted  on  high  ground  behind  breastworks 
running  across  the  Rice's  Station  road,  and  sent 
a  dismounted  brigade' to  take  possession  of  and 
form  across  the  road,  thus  cutting  Anderson  ofi 
from  Longstreet.  Ewell  now  proposed  to  An- 
derson that  they  make  their  way  through  the 
woods,  around  Sheridan's  left,  and  get  to  Long- 
street;  but  before  anything  could  be  done  both 
were  attacked.  The  Sixth  corps  had  opened  its 
artillery  upon  Ewell's  3,600  men,  to  which  there 
was  no  reply,  as  Ewell  was  without  artillery; 
and  about  5  p.m.  two  divisions  advanced,  crossed 
Sailor's  Creek,  and  attacked  Ewell,  who  made 
a  most  determined  resistance  and,  massing  his 
troops,  broke  the  centre  of  the  Union  line,  but 
was  checked  by  the  artillery-fire  from  beyond 
the  creek.  The  two  divisions  of  the  Sixth  cores 
—  Seymour's  and  Wheaton's  —  wheeled  to  the 
left  and  right  respectively,  enveloping  Ewell's 
flanks;  Stagg's  cavalry  brigade  charged  his 
right;  and  at  the  same  time  Merritt's  and 
Crook's  cavalry  charged  and  routed  R.  H.  An- 
derson's 6.300  men,  killing,  wounding,  and  cap- 
turing about  2,60a  Ewell,  now  completely  cut 
off  and  surrounded,  surrendered  his  entire  com- 
mand. About  250  men  of  Kershaw's  division, 
serving  with  him,  escaped.  Seven  general  offi- 
cers were  included  in  the  surrender.  The  total 
loss  of  Lee's  army  was  not  less  than  8,000  men. 
The  Union  loss  did  not  exceed  900.  Longstreet, 
who  had  remained  at  Rice's  Station  durmg  the 
day,  waiting  for  Anderson,  Ewell,  and  Gordon, 
to  unite  with  him,  marched  as  soon  as  night  set 
in,  with  Fields',  Heth's,  and  Wilcox's  divisions, 
for  Farmville.  (See  Farhville  and  High 
Bridge.)  Consult:  'Official  Records,>  Vol. 
XLVL;  Humphreys,  <The  Virginia  Campaign 
of  1864-5' :  Walker,  'History  of  the  Second 
Army  Corps';  Grant,  'Personal  Memoirs,'  Vol. 
IL;  Sheridan,  'Personal  Memoirs,*  Vol.  IL 

£.  A.  Carman. 

Sailors'  Snug  Harbor,  a  home  for  aged 
sailors  on  Staten  Island,  N.  Y.,  established 
by  Captain  Richard  Randall  in  1800.  The  home 
is  under  government  supervision  and  is  in 
charge  of  a  naval  commander. 

Sainfoin,  san'foin,  or  Asperset,  a  legumi- 
nous plant  {Onobrychis  sativa),  originating  in 
the  Mediterranean  countries,  but  which  has 
been  cultivated  for  centuries.  The  stem  is  about 
two  feet  high,  with  pinnate  leaves,  composed 
of  small  leaflets;  the  pea-like  flowers  are  rather 
large  and  of  a  showy  pink  color,  and  are  dis- 
posed in  short  spikes,  on  long  axillary  ped- 
uncles. It  is  a  nutritious  fodder,  well  liked 
by  live-stock,  especially  sheep,  makes  good  hay, 
and  will  grow  on  light,  warm,  chalky  soils, 
where  other  pasturage  does  not  thrive;  the 
roots  are  long-lived  and  are  useful  for  binding 
light  soils,  while  the  foliage  not  only  shades 
the  pastures,  but  makes  a  good  crop  for  plowing 
under.  _  It  is  also  recommended  as  a  honey- 
producing  plant  for  bee  pastures. 

Saint,  a  person  eminent  for  piety  and 
other  virtues.  In  the  books  of  Scripture,  both 
the  Old  and  the  New  Testament,  the  whole 
body  of  the  faithful  people  are  called  saints 
(2  Chron.  vi.  41 ;  Ps.  xxxi.  3 ;  Hebr.  xiii.  14, 
"Salute  all  the  saints";  Eph.  i.  i,  "the  saints  at 
Ephesus.")     It  is  customary  to  give  the  title 


saint  to  all  the  apostles,  evangelists  and  other 
holy  persons,  men  and  women,  named  in  the 
New  Testament,  to  most  of  the  Fathers  of  the 
Church,  to  all  the  martyrs.  In  the  Church  of 
Rome  the  title  of  saint  is  formally  and  au- 
thoritatively bestowed  on  servants  of  God  who 
in  their  lifetime  were  eminent  for  their  Chris- 
tian virtues  and  graces,  and  whose  sanctity  has 
been  proved  by  miracles  after  their  death  (see 
Canonization;  Beatification);  but  thousands 
of  saints  are  honored  by  that  church,  who 
lived  in  early  times  before  the  process  of 
canonization  was  thought  of.  Intercession  by 
the  saints  in  heaven  and  Invocation  of  the 
Saints  are  articles  of  belief  in  the  Catholic 
Church,  Eastern  and  Western,  as  also  in  the 
schmismatical  eastern  churches ;  but  that  doctrine 
is  repudiated  by  all  the  Protestant  churches. 
The  teaching  of  the  Church  of  Rome,  as  pro- 
claimed by  the  Council  of  Trent,  is  that  the 
saints  reigning  with  Christ  "offer  to  God  their 
prayers  on  behalf  of  men*;  that  it  is  good  and 
useful  "to  call  upon  them  with  supplication,"" 
and,  in  order  to  obtain  benefits  from  God 
through  Jesus  Christ,  "to  have  recourse  to  their 
prayers,  help  and  aid*:  here  the  church's  doc- 
trine regarding  both  intercession  and  invocation 
of  saints  is  defined.  Catholic  divines  find  full 
warrant  for  this  belief  in  the  Christian  sacred 
books ;  for  the  doctrine  of  intercession,  in  I  Cor. 
xii.  12,  where  the  unity  of  the  Christian  society 
is  enforced;  in  James  v.  i6,  where  the  prayer 
of  the  righteous  is  lauded;  in  Eph.  vi.  18,  and 
I  Tim.  ii.  i,  where  Saint  Paul  sets  such  store- 
on  the  prayers  of  his  fellow  Christians;  and  it 
is  asked.  Can  it  be  that  the  souls  which  have 
gone  to  God  no  longer  exercise  this  kind  of 
charity  for  their  brethren  on  earth?  If  Scrip- 
ture were  silent  on  this  question,  the  practice 
of  the  Church  in  all  ages  would  suffice  to 
remove  all  doubt  as  to  the  Apostolic  origin  of 
the  belief  in  the  intercession  of  saints.  For  the 
doctrine  of  the  invocation  of  saints,  theologians, 
quote  the  word  of  Jesus  Christ,  that  the  angels 
in  heaven  rejoice  when  a  sinner  repents  of  his 
sin  (Luke  xv.  7)  :  it  were  superfluous  to  cite 
the  usage  of  the  Catholic  (Siurch  regarding, 
invocation  of  saints:  it  began  with  the  begin- 
ning of  Christianity  itself. 

Saint  Agnes,  Sisters  of;  S.  Ann,  Sisters  of;: 
S.  Augustine,  Sisters  of;  S.  Benedict,  Sisters  of; 
S.  Bridget,  Sisters  of ;  S.  Charles  Borromeo  Con- 
gregation; S.  Dominic,  Sisters  of;  S.  Franci* 
Seraphicus,  Poor  Brothers  of ;  S.  Francis  Sister- 
hood; S.  Gabriel,  Brothers  of;  S.  Januarius,. 
Order  of;  S.  John  of  Jerusalem,  Knights  of; 
S.  John  the  Baptist,  Sisters  of;  S.  John  the 
Evangelist,  Sisters  of;  S.  John  of  God,  Order 
of;  S.  John  the  Evangelist,  Society  of;  S.  Jo- 
seph Sisterhood;  S.  Joseph  of  Nazareth,  Sister- 
hood of;  S.  Joseph,  Order  of;  S.  Margaret, 
Sisters  of;  S.  Martha,  Sister-Servants  of;  S. 
Mary,  Sisters  of;  S.  Mary  and  All  Saints,  Sis- 
ters of;  S.  Mary  Sisterhood;  Saint  Maur.  Con- 
gregation of;  S.  Monica,  Sisters  of;  S.  Patrick, 
Order  of;  S.  Saviour,  Sisters  of;  S.  Vanne, 
Congregation  of :  S.  Viateur,  Clerics  of ;  S.  Vin- 
cent de  Paul,  Society  of.     See  Orders,  Reu- 

GIOUS. 

Saint  Andrew,  Order  of;  S.  Benoit  of 
Aviz,  Order  of;  S.  Catherine,  Order  of;  S. 
Cecilia,   Order  of;   S.   Charles,   Order  of;   S. 
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Elizabeth,  Order  of;  S.  Faustin,  Order  of;  S. 
Ferdinand,  Military  Order  of;  S.  George,  Order 
of;  S.  George  Constantinian,  Order  of;  S. 
Gregory  the  Great,  Order  of;  S.  Henry,  Order 
of;  S.  Hermengild,  Order  of;  S.  Hubert,  Order 
of;  S.  Isabelle,  Order  ofr  S.  Lazare,  Order  of; 
S.  Louis,  Order  of;  S.  Michael,  Order  of;  S. 
Michael  and  S.  George,  Order  of;  S.  Olaf, 
Order  of;  S.  Sava,  Order  of;  S.  Stanislas, 
Order  of;  S.  Stephen  of  Hungary,  Order  of; 
S.  Sylvester,  Order  of;  S.  Vladimir,  Order  of. 
See  Okdebs,  Royal. 

Saint  Albans,  al'b^z,  England,  in  Hert- 
fordshire, 20  miles  northwest  of  London,  an 
ancient  borough  and  market-town,  standing  on 
a  height  above  the  river  Ver.  Its  abbey  is  one 
of  the  most  remarkable  Christian  temples  in 
England.  Only  a  gateway  remains  of  the  orig- 
inal abbey,  built  in  796,  in  honor  of  Saint 
Alban,  the  first  British  Qiristian  martyr.  The 
present  abbey  has  been  so  often  extended  and 
altered  that  it  represents  in  its  architecture 
many  styles  and  various  epochs  of  history,  from 
the  time  of  the  Romans  to  that  of  Henry  VU. 
It  has  the  form  of  a  Latin  cross,  with  a  leng^ 
of  547  feet,  and  breadth  of  206  feet.  Its  tower 
has  an  elevation  of  146  feet,  crowned  with 
battlements.  Other  churches  are  Saint  Michael's 
loth  century;  Saint  Stephen's,  with  some  good 
Norman  features,  and  Saint  Peter's,  whose  nave 
is  of  the  E^rly  Perpendicular.  There  is  an 
Edward  VI.  grammar  school,  and  of  modem 
buildings  those  deserving  notice  are  the  com 
exchange,  court-house,  prison,  baths,  and  public 
library,  besides  benevolent  institutions,  includ- 
ing hospital  and  almshouses.  The  chief  indus- 
tries are  silk  manufacture,  straw-plaiting,  and 
there  are  breweries  and  iron  foundries.  Two 
battles  were  fought  between  the  houses  of  York 
and  Lancaster,  near  Saint  Albans;  in  that  of 
145s  Richard,  Duke  of  York,  defeated  Henry 
VI.,  and  in  1461,  Margaret  of  Anjou,  defeated 
the  army  of  York,  commanded  by  Warwick. 
Southwest  of  the  present  city  stood  the  an- 
cient Verulamium,  one  of  the  oldest  towns  in 
Britain,  on  Watling  Street.  In  the  abbey  the 
printing  press  was  set  up  on  which  the  first 
English  translation  of  the  Bible  was  printed. 
Nicholas  Breakspear,  the  only  English  pope, 
was  born  near  Saint  Albans.  Pop.  about 
17,000. 

Saint  Albans,  Vt,  city,  county-seat  of 
Franklin  County;  on  the  Central  Vermont  rail- 
road; in  the  northwestern  part  of  the  State, 
about  60  miles  north-northwest  of  Montpelier, 
the  State  capital,  and  three  miles  from  Lake 
Champlain.  It  was  settled  in  1763  and  char- 
tered as  a  city  in  1897.  In  1864  the  town  was 
raided  by  a  tend  of  Confederates  who  entered 
the  United  States  from  Canada.  In  1866  a 
number  of  Fenians  who  were  planning  an  in- 
vasion of  Canada,  made  Saint  Albans  their 
headquarters. 

The  city  is  on  a  plain  about  390  feet  above 
sea-level  and  373  feet  above  lake-level.  The 
scenery  is  most  pleasing;  to  the  east  are  the 
Green  Mountains,  and  on  the  west  may  be 
■  seen  the  Adirondacks.  The  city  is  in  an  agri- 
cultural region  in  which  considerable  attention 
is  given  to  dairying.  The  chief  manufacturing 
establishments  are  creameries,   railroad   shops. 


machine  shops,  and  flour  and  grist  mills.  There 
are  large  shipments  of  farm  and  dairy  products. 
Saint  Albans  contains  the  Warner  Hospital,  the 
Warner  Home,  Villa  Barlow  Convent,  an  acad- 
emy; Saint  Mary's  Academy,  public  and  parish 
elementary  schools,  and  a  public  library.  Pop. 
(1890)  7,771;  (1900)  6,239.  Since  i8go  a  part 
only  of  the  town  has  been  chartered  as  a  city. 
The  population  is,  according  to  the  1910  census, 
6,381. 

Saint  Albans  (Vt),  Confederate  Raid  on,  a 
foray  made  19  Oct.  1864,  when  Lieut.  Bennett 
H.  Young,  with  about  25  Confederates,  nearly 
all  of  them  escaped  prisoners,  armed  with  re- 
volvers and  carrying  chemical  preparations  with 
which  to  set  fire  to  town  and  farm-houses, 
crossed  the  Canada  line  into  the  town  intend- 
ing to  burn  it  and  rob  the  banks.  Sev- 
eral citizens  were  killed  or  wounded,  and  three 
banks  robbed  of  $150,000.  An  attempt  to  burn 
the  town  failed  because  of  the  defective  char- 
acter of  the  chemical  preparations.  Young  and 
his  party  remained  in  town  less  than  an  hour, 
when  they  rode  back  to  Canada  on  horses  they 
had  seized.  Pursuit  was  ^ade  by  United  States 
troops,  who  captured  some  of  the  men  on 
Canadian  soil  and  tumed  them  over  to  the 
authorities,  by  whom  they  were  released  on 
the  technical  ground  of  want  of  jurisdiction. 

Saint  Andrews,  Sn'drooz,  Scotland,  an  an- 
cient city  of  Fifeshire,  on  the  North  Sea,  11 
miles  southeast  of  Dundee  and  31  miles  north- 
east of  Edinburgh.  It  was  created  a  royal 
burgh  by  David  I.  in  1140,  and  after  having 
been  an  episcopal  see  became  an  archiepiscopal 
see  in  1472;  it  was  long  the  ecclesiastical  cap- 
ital of  Scotland.  The  ruined  cathedral  was 
begun  in  1160  and  took  157  years  to  finish. 
The  old  castle,  also  in  ruins,  was  founded  about 
1200,  and  rebuilt  in  the  14th  century;  in  it  James 
III.  was  born.  Cardinal  Beaton  assassinated, 
and  in  front  of  it  George  Wishart  was  burned. 
Saint  Andrews  was  a  celebrated  educationa,! 
centre  as  early  as  1120;  its  university,  the  first 
in  Scotland,  dates  from  141 1 ;  it  consists  of  the 
united  colleges  of  Saint  Salvator  and  Saint  Leon- 
ard and  the  college  of  Saint  Mary,  both  at  Saint 
Andrews,  and  embraces  also  University  College, 
Dundee,  founded  in  1880.  The  united  college 
of  Saint  Salvator  and  Saint  Leonard  has  a  prin- 
cipal (also  principal  of  the  university)  and  it 
professors,  and  the  college  of  Saint  Mary  has 
a  principal  and  three  professors.  Degrees,  open 
to  women  as  well  as  men,  are  conferred  in  arts, 
divinity,  science,  medicine,  and  law,  much  as 
in  the  other  Scottish  universities;  and  the  uni- 
versity also  confers  the  diploma  and  title  of 
L.L.A.  (Lady  Literate  in  Arts).  The  number 
of  students  is  about  250.  In  connection  with 
the  university  is  a  library  containing  about 
100,000  printed  volumes  and  150  MSS.  The 
university  unites  with  that  of  Edinburgh  in 
sending  a  member  to  Parliament.  Madras  Col- 
lege or  Academy,  founded  by  Dr.  Bell  of 
Madras,  the  principal  secondary  school  of  the 
place,  provides  accommodation  for  upward  of 
1,500  scholars.  Saint  Andrews  is  a  popular 
watering  place  and  summer  resort,  and  the 
headquarters  of  Scottish  golf,  its  links  being 
famous.  The  manufacture  of  golf  clubs  and 
balls  is  a  thriving  industry. 
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Saint  Andrew's  Cross.      See  Cboss. 

Saint  Angelo  Castle,  Rome,  Italy,  a 
famous  fortress  situated  on  the  right  bank  of 
the  Tiber  in  the  northwestern  part  of  the  city, 
opposite  the  bridge  of  Saint  Angelo,  and  a 
short  distance  from  the  main  buildings  of  the 
Vatican.  It  was  built  by  the  Emperor  Hadrian 
as  a  tomb  for  himself  and  his  family.  Origi- 
nally it  was  a  round  stone  tower  covered  with 
marble  and  surmounted  by  a  number  of  statues, 
which,  together  with  the  marble  covering,  have 
disappeared,  leaving  the  bare  stone  structure. 
When  the  Goths  besieged  Rome  it  was  used 
as  a  fortress,  and  has  served  this  purpose  ever 
since,  being  held  and  garrisoned  by  the  p^rty 
in  power  in  the  city.  Since  the  time  of  Inno- 
cent III.  it  has  belonged  to  the  popes,  who 
strengthened  the  fortifications  with  outworks, 
and  connected  the  castle  with  the  Vatican  by 
an  undergrotmd  passage. 

Saint  Amaud,  san-tar-no,  Jacques  Leroy 
de,  French  soldier:  b.  Bordeaux,  France,  20 
Aug.  1796;  d.  at  sea  29  Sept.  1854.  He  entered 
the  French  army  in  1813,  but  in  1822-31  was 
engaged  with  the  Gi^eks  in  their  struggle  for 
independence.  He  returned  to  the  French  army 
in  1831,  and  in  1837  he  went  to  Algeria,  where 
he  rose  to  the  rank  of  marechal-de-camp  in 
1847,  and  general  of  division  in  1851,  in  recogni- 
tion of  his  successful  warfare  against  the 
Kabyle  tribes.  He  was  appointed  minister  of 
war  26  Oct.  1851,  was  active  in  promoting  the 
coup  d'etat  of  2  December,  and  was  made  a 
marshal  of  France  in  that  month.  He  was 
placed  in  command  of  the  French  forces  in  the 
Crimean  war  and  co-operated  with  Lord  Rag- 
lan at  the  battle  of  Alma,  20  Sept.  1854.  Con- 
sult Duperrel  Sainte-Marie,  *M.  le  General  Le- 
roy de  Saint- Amaud*  (1852). 

Saint  Asaph,  Sz'af,  Wales,  an  episcopal 
city  in  the  County  of  Flint,  six  miles  southeast 
of  Rhyl,  occupies  an  eminence  in  the  Vale  of 
Clwyd,  near  the  confluence  of  the  Clwyd  and 
Elwy.  It  is  built  irregularly  and  has  a  vener- 
able appearance.  The  encampment,  Bron-y- 
Wylva,  on  the  brow  of  the  hill,  is  supposed  to 
have  been  occupied  by  Roman  forces.  The  ca- 
thedral, a  small  plam  structure,  dating  from 
1284,  has  been  restored  several  times.  Its  li- 
brary contains  some  rare  and  valuable  books. 
The  bishop's  palace  is  modem.  The  town  has 
a  grammar  school,  founded  1600,  county  offices, 
a  union  workhouse  and  almshouses.  Pop. 
about  18,000. 

Saint  Aubain,  sSn-to-bSn,  Nicolai  de,  Dan- 
ish author,  known  largely  by  his  pseudonym, 
"Karl  Bernhard":  b.  Copenhagen  18  Nov.  1798; 
d.  there  25  Nov.  1865.  He  first  appeared  in  liter- 
ature as  a  contributor  to  the  'Flyvende  Post,' 
and  finally  obtained  a  large  measure  of  success 
by  his  works  of  fiction,  of  which  several  dealt 
with  higher  Danish  circles  in  modern  times, 
while  others  were  drawn  from  events  of  Dan- 
ish history.  Among  the  titles  are:  'Lykkens 
Yndling'  ('Fortune's  Favorite')  ;  <Kr6niker  fra 
Christian  den  Andens  Tid>  ('Chronicles  from 
the  Time  of  Christian  II.,>  1847),  and  *Kr6n- 
iker  fra  Erik  of  Pomerens  Tid>  ('Chronicles 
from  the  Time  of  Erik  of  Pomerania,'  1850). 
A  collection  of  his  writings  appeared  at  Copen- 
hagen in  i8s5-66  (2d  ed.  1869-71). 


Saint  Aubyn,  oliTn,  Alan,  pseudonym  of 
Frances  Marshall  Bridges,  English  novelist :  b. 
Surrey.  She  was  the  daughter  of  G.  B.  Bridges, 
a  dramatist,  and  was  married  to  Matthew  Mar- 
shall of  Saint  Aubyns,  Tiverton,  Devonshire. 
Among  her  very  numerous  novels  may  be  named 
•The  Master  of  St.  Benedicts';  'Broken 
Lights' ;  'A  Prick  of  Con'teience' ;  'The  Junior 
Dean.'  She  has  also  written  many  juvenile 
tales  such  as  'Joseph  and  His  Little  Coat*  r  'The 
Dean's  Little  Daughter* ;  'Wapptng  Old  Stairs.* 

Saint  Augustine,  a'gus-ten  or  a-giis'ten, 
Fla.,  city,  port  of  entry,  county-seat  of  Saint 
Johns  County;  on  the  Atlantic  coast,  about  .18 
miles  south  of  the  mouth  of  the  Saint  Johns 
River.  The  city  is  in  lat.  29°  48'  30"  N.,  and 
Ion.  81°  35'  W.  It  is  on  a  peninsula  formed  by 
the  Saint  Sebastian  River  on  the  south  and  west 
and  the  Matanzas  River  on  the  east  It  is  on 
the  Florida  East  Coast  railroad.  The  city  has 
many  evidences  of  its  ancient  fortifications.  The 
residence  of  the  old  Spanish  governors  is  now 
a  custom-house  and  post-o£5ce.  The  principal 
streets  extend  north  and  south.  The  main 
thoroughfare.  Saint  George  Street,  only  17  feet 
wide,  extends  through  the  centre  of  the  dty  to 
the  city  gateway;  but  beyond  this  point  it  is 
called  San  Marco  Avenue.  Treasury  Street, 
which  crosses  Saint  George,  is  only  seven  feet 
wide  at  the  east  end.  Of  the  modem  buildings, 
the  hotels  are  the  most  beautiful.  The  Ponce 
de  Leon  is  of  the  style  of  the  Spanish  Renais- 
sance; the  buildings  and  furnishings  cost  about 
$2,100,000.  A  pictorial  history  of  Spanish  ad- 
venture in  the  New  World,  especially  relating 
to  the  history  of  Florida,  is  given  in  the  mural 
decorations  of  the  dining  room  and  loggia. 

Saint  Augustine  was  settled  8  Sept.  1565  by 
Spaniards  under  Pedro  Menendez  de  Aviles; 
but  the  place  had  been  visited  as  early  as  1512 
by  Ponce  de  Leon.  For  two  centuries  it  re- 
mained under  Spanish  rule,  although  in  1586  it 
was  plundered  by  Drake.  The  population  in  1763 
was  3,000,  besides  the  garrison  of  2,500.  It  be- 
came a  British  possession  in  1763  which  it  re- 
mained until  i;^3.  During  the  Revolution  it 
was  an  important  military  depot.  It  became 
again  a  Spanish  possession  in  1783  and  in  1821 
it  was  ceded  to  the  United  States  (see  Florida). 
Some  of  the  old  buildings  of  the  first  Spanish 
regime  are  still  in  existence.  The  houses  were 
then  built  chiefly  of  coquina,  a  formation  found 
on  Anastasia  Island,  a  concrete  made  of  broken 
shells  cemented  with  shell-lime.  The  sea-wall, 
the  city  walls,  and  the  fort  were  made  of  the 
same  material.  San  Marco,  now  Fort  Marion, 
is  a  fine  specimen  of  the  knowledge  of  military 
engineering  of  that  age.  The  Government  added 
a  water  battery  in  1842-3,  and  has  made  occa- 
sional repairs,  but  it  stands  to-day  about  as 
when  built  by  the  Spaniards.  It  is  said  to  have 
been  built  by  Mexican  convicts  and  Indian 
prisoners,  and  to  have  been  in  process  of  erection 
for  about  100  years.  The  shaft  of  marble  in 
the  Plaza  was  erected  in  1812-13  to  commemo- 
rate the  adoption  of  a  Spanish  constitution 
which  was  more  liberal  than  the  one  under 
which  the  city  had  been  governed.  The  in- 
habitants were  ordered  to  destroy  the  shaft 
when  the  project  failed,  but  the  autnorities  only 
removed  the  tablets  which  have  since  been  re- 
stored. A  Roman  Catholic  Church  begun  in 
1793  and  used  later  as  a  cathedral,  was  burned 
in  1887;  but  the  facade  remained  almost  vauar 
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I.  The  Old  City  Gate. 


2.  The  I'laza. 
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jured.  In  rebuilding,  this  front  wall  was  in- 
corporated into  the  new  structure;  and  the  bell 
bearing  the  date  of  1682  is  also  preserved.  The 
only  part  of  the  old  wall  which  now  remains  is 
the  city  gateway  with  about  30  feet  of  the  wall 
on  each  side.  The  wall  extended  south  along 
San  Sebastian  River,  and  from  the  river  to  tha 
castle  of  San  Marco  (Fort  Marion)  where  were 
a  wall  and  moat.  The  old  city  extended  nearly 
a  mile,  from  the  Castle  of  San  Marco  to  the 
Franciscan  Convent,  now  Saint  Francis  bar- 
racks, and  the  old  sea-wall,  built  to  protect  the 
city  from  the  sea,  was  also  limited  by  the  castle 
and  the  convent  The  Government  rebuilt  the 
sea-wall  in  1837-43,  and  there  is  now  a  granite 
coping  three  feet  in  width.  For  many  years, 
until  1817,  the  entrance  to  the  city  from  the 
mainland  was  by  means  of  a  drawbridge. 

_  There  are  a  number  of  manufacturing  indus- 
tries; chief  among  the  estaolishments  are  the 
Florida  East  Coast  railroad  shops,  which  have 
about  200  employees;  printing  plant,  75  em- 
ployees; lumber  and  wood  works,  60.  There 
are  engaged  in  oyster  canning  and .  in  fishing 
fully  250  persons.  Saint  Augustine  is  a  fa- 
mous winter  resortj  about  25,000  persons  visit 
the  city  annually.  Two  fine  hospitals,  the  Alicia 
and  the  Florida  East  Coast,  several  churches, 
and  the  municipal  buildings  are  among  the  prin- 
cipal buildings.  The  educational  institutions  are 
Saint  Joseph  s  Academy,  Warden  Academy  (col- 
ored), three  public  schools  (white),  two  parish 
schools  (white),  one  parish  school  (colored), 
one  kindergarten,  and  one  of  the  17  best  libraries 
in  the  United  States,  entitled  to  all  Government 
publications  free,  and  a  museum  of  natural  his- 
tory. The  one  Dank  has  a  capital  of  $100,000; 
the  annual  amount  of  business  is  $i,ioc^ooa 
The  government  is  vested  in  a  mayor  and  a 
council  of  10  members,  five  of  whom  are  elected 
each  year.    Pop.  (1910)  5.494- 

D.  E.  Thompson, 
General  Manager  ^The  Evening  Record.^ 

Saint  Bartholomew,  bar-thdl'd-mQ,  or 
Saint  Barthilemy,  san  bar-tal-me.  West 
Indies,  an  island  190  miles  east  of  Porto  Rico. 
It  is  about  eight  square  miles  in  extent,  of 
irregular  form,  and  mountainous.  Although 
nearly  treeless  it  is  fertile;  vegetables  are  culti- 
vated in  some  of  the  valleys,  and  bananas,  cassia, 
tamarinds,  and  sassafras  are  exported.  Rocks 
and  shallows  make  access  to  the  island  difficult 
for  any  but  the  larger  coasting  craft.  Lead  and 
zinc  ores  have  been  found  in  the  island  but  are 
not  worked.  The  principal  town  is  Gustavia, 
near  the  port  The  island  belonged  to  Sweden, 
but  in  1877  was  sold  to  the  French  who  had 
previously  held  it  from  1648  to  1748;  the 
people,  who  had  retained  French  language  and 
customs,  desiring  it  Slavery  was  abolisned  in 
1848.    Pop.  2,943. 

Saint  Bartholomew,  Massacre  of.  See 
BAKTaoi.oMEw,  Saint,  Massacke  of. 

Saint  Bede  College,  a  Roman  Catholic  in- 
stitution, in  Peru,  111.,  opened  in  1891,  and  in 
charge  of  the  Order  of  Saint  Benedict.  In 
1902-3  there  were  connected  with  the  school  18 
professors  and  instructors,  194  students,  of  whom 
174  were  in  the  collegiate  department.  The 
courses  are  oreparatory,  commercial,  and  clas- 
sical. The  classical  course  is  intended  for  those 
studying  for  the  priesthood  or  for  the  profes- 
sions. 
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Saint  Benedict's  College,  located  at  Atchi- 
son, Kan.  It  was  founded  in  1858  b^  the  Bene- 
dictine Fathers.  There  are  two  distinct  courses 
offered,  the  classical  and  the  commercial ;  the 
classical  course  leads  to  the  degree  of  bachelor 
of  arts,  the  degree  of  master  of  arts  is  con- 
ferred for  two  years'  post-graduate  study.  The 
commercial  course  leads  to  the  degree  of  master 
of  accounts.  There  is  also  a  preparatonr  course 
provided.  There  are  two  scholarships  for  those 
who  enter  the  classical  course.  The  college  has 
two  distinct  libraries,  one  for  the  free  use  of 
the  students,  numbering  4,000  volumes  in  1904, 
and  one  for  the  special  use  of  the  professors, 
numbering  1^,000  volumes  in  1904.  Tne  number 
of  students  m  1903-4  was  172,  of  members  of 
the  faculty,  24;  the  total  number  of  graduates 
from  the  openmg  of  the  college  to  1903  was  305. 

Saint  Bernard  of  Clainrauz.  See  Beb- 
NABD,  Saint. 

Saint  Bernard'  Dog,  a  race  of  large  dogs 
which  gets  its  name  from  the  Hospice  of  Saint 
Bernard,  where  it  has  long  been  kept  by  the 
monks  to  aid  them  in  rescuing  perishing  trav- 
elers. This  dog  is  very  valuable  in  assisting  the 
monks  to  keep  to  the  line  of  the  road  and  in 
finding  their  way  back.  They  are  seldom  bur- 
dened. Dogs  of  other  races  are  used  for  the 
same  purpose  in  other  parts  of  the  Alps.  The 
Saint  Bernard  dog  is  of  two  varieties:  the 
first,  which  has  long  white  hair  with  black  or 
tawny  spots  being  few  in  number.  This  famous 
dog,  according  to  the  traditions  of  the  monas- 
tery, is  the  result  of  a  cross  between  a  Danish 
bull-bitch  and  a  mastiff,  a  native  hill  dog,  though 
at  what  time  effected  it  is  impossible  to  say. 
After  the  breed  was  once  established  it  was 
kept  pure  till  1812.  About  i860  these  dogs  first 
attracted  the  attention  of  English  travelers,  who 
imported  them  to  Great  Britain,  where  they  were 
exhibited  and  at  once  excited  much  notice  on 
account  of  their  size  and  beauty.  Others  were 
introduced,  and  the  Saint  Bernard  was  soon 
established  as  the  most  popular  big  dog,  a  pop- 
ularity which  has  gone  on  increasing.  The  Saint 
Bernard,  as  bred  to  modem  English  ideas,  is  an 
immense  red  or  orange  colored  dog,  marked 
with  white  on  muzzle,  neck,  chest,  feet,  and  tip 
of  tail.  The  head  should  be  massive  and  im- 
posing, with  a  strong  square  muzzle,  a  point  of 
great  importance.  Legs  should  be  straight,  with 
large  feet,  and  double  or,  at  least,  single  dew 
claws.  Hind  feet  should  turn  out,  though  not 
sufficiently  to  hinder  the  dog's  movements.  The 
coat  of  the  rough  variety  is  of  medium  length; 
it  should  not  be  too  curly.  In  the  smooth  va- 
riety the  coat  should  be  short  and  wiry.  Many 
of  the  finest  Saint  Bernards  measure  over  30 
inches  high  at  the  shoulder  and  weigh  over 
150  pounds.  While  most  of  these  dogs  are 
good-tempered,  strangers  should  be  cautious  in 
dealing  with  them ;  they  are  very  likely  to  attack 
and  kill  small  pet  dogs,  especially  fox-terriers. 

Saint  Bran'dan't  Isle,  a  legendary  island 
supposed  to  have  existed  to  the  southwest  of  the 
Canary  Islaads  and  to  have  been  discovered  by 
the  Irish  monk,  Saint  Brandan,  and  75  brother 
monks  in  the  6th  century,  after  seven  years  spent 
in  search  for  the  land  of  saints.  This  legend 
is  traceable  as  far  back  as  the  nth  century. 
Each  of  the  various  early  geographers  gives  it 
a  different  locatiott  The  legend  had  some  in- 
fluence iH)on  the  discovery  of  America. 
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SAINT  CATHARINES  — SAINT  CHRISTOPHER 


Saint  Cath'arines,  Canada,  county  town  of 
Lincoln  County,  Ontario,  on  the  Welland 
Canal  and  on  the  Grand  Trunk  and  Niagara, 
Saint  C,  and  Tor.  railways;  12  miles  northwest 
of  Niagara  Falls,  32  miles  east  of  Hamilton. 
Saint  Catharines  is  noted  for  its  mineral  wells, 
has  large  hotels,  and  is  in  a  picturesque  and 
fertile  region.  It  has  important  manufactures 
of  agricultural  implements,  sewing  machines, 
foundry  products,  saws,  edge  tools,  furniture; 
flour,  saw,  and  planing  mills,  ship  yards,  tan- 
neries, woolen  factories,  and  breweries.  Saint 
Catharines  also  carries  on  an  extensive  fruit 
trade.  It  has  good  water  and  sewerage  sys- 
tems, gas  and  electric  lights,  banks,  and 
newspapers.  The  more  noted  local  institu- 
tions are  Bishop  Ridley  College,  a  marine  hos- 
pital, and  a  commercial  college.  Pop.  about 
10,000. 

Saint  Chamond,  san  sha-mon,  France,  in 
the  department  of  Loire,  eight  miles  northeast  of 
Saint  Etienne  by  rail,  at  the  confluence  of  the 
Gier  and  Janon,  is  a  well-built  manufacturing 
city.  There  are  large  coal  mines  in  the  vicinity, 
famous  dye-works,  and  extensive  metallurgical 
manufactures,  and  various  other  industrial 
works,  including  large  mills  for  the  manufacture 
of  silk,  lace,  etc.  The  remains  of  a  Roman 
aqueduct  are  found  at  Saint  Chamond.  Pop* 
about  17,000. 

Saint  Charles  (Ark.),  Engagement  at,  a 
battle  of  the  Civil  War,  fought  in  Arkansas 
County  on  the  White  River,  17  June  1862.  On 
10  June  Capt.  C.  H.  Davis,  then  in  command  of 
the  Federal  Mississippi  flotilla,  received  a  re- 
quest from  Gen.  Halleck  to  open  up  the  White 
River  for  communication;  he  accordingly  de- 
spatched a  force  under  Commander  Kilty,  consist- 
ing of  the  ironclads  Mound  City  and  Saint  Louis, 
and  the  wooden  gunboats  Lexington  and  Cones- 
toga.  Meanwhile  the  Confederates  had  fortified 
the  bluffs  at  Saint  Charles  and,  on  learning  of 
the  approach  of  the  Union  vessels,  had  sunk 
their  gunboat  Maurepas  across  the  channel  and 
transferred  her  guns  to  the  shore-battery.  On 
17  June  a  detachment  of  Federal  troops  landed 
below  the  blufls,  and  the  gunboats  opened  the 
attack  upon  the  Confederate  position,  the  Mound 
City  leading;  when  she  was  within  600  yards  of 
the  shore  a  42-pound  shell  entered  her  case- 
mate and  exploded  her  steam-drum ;  badly  crip- 
pled she  was  towed  out  of  action  by  the  Cones- 
toga,  and  the  other  boats  continued  the  at- 
tack. The  commanding  officer  of  the  land  forces 
very  shortly  signaled  them  to  stop  firing,  and 
the  troops  successfully  stormed  the  Confed- 
erate battery.  The  Confederate  loss  was  6 
killed,  I  wounded,  and  8  missing;  the  most 
serious  Federal  loss  was  on  the  Mound  City,  the 
majority  of  her  crew  being  killed  by  the  escap- 
ing steam,  or  in  consequence  of  jumping  into  the 
river.  Of  175,  only  3  ofiicers  and  22  men  were 
saved.  As  there  were  no  Confederate  works 
farther  up  the  river,  this  action  gave  control  of  the 
White  River  to  the  Federals.  Consult:  Mahan, 
<The  Gulf  and  Inland  Waters,'  p.  50;  <  Battles 
and  Leaders  of  the  Civil  War,'  Vol.  III.,  pp. 
552-3- 

Saint  Charles,  Mo.,  city,  county-seat  of 
Saint  Charles  County;  on  the  Missouri  River, 
20  miles  from  its  mouth,  and  on  the  Wabash, 
the  Missouri,  K.  &  T.  R.R.'s,*  about  18  miles 


northwest  of  Saint  Louis.  It  was  settled  in  1765 
by  Blanchette  "Chasseur,"  incorporated  in  1795, 
and  chartered  as  a  city  in  1805.  There  is  an 
electric  road  connecting  Saint  Charles  with 
Saint  Louis.  The  city  is  in  an  agricultural  re- 
gion, in  which  the  chief  products  are  wheat  and 
com.  The  principal  manufacturing  establish- 
ments are  car  works  in  which  there  are  1,800 
persons  employed  and  flour  mills.  The  city  has 
large  grain  elevators,  tobacco  factories,  and  a 
foundry  and  machine  shop.  The  principal  pub- 
lic buildings  are  a  court-house,  10  churches,  the 
schools,  and  Saint  Joseph's  Hospital.  The  edu- 
cational institutions  are  Sacred  Heart  Academy, 
opened  in  1818;  Saint  Charles  Military  College, 
opened  in  1838;  Lindenwood  College,  opened  in 
1830;  a  high  school,  public  and  parish  elemen- 
tary schools,  private  schools,  and  four  libraries. 
The  three  banks  have  a  combined  capital  of 
$150,000,  and  the  annual  amount  of  business  is 
about  $1,400,000.  The  government  is  vested  in 
a  mayor  and  a  council  of  eight  members,  elected 
biennially.  Pop.  (1890)  6,161;  (1900)  7,982; 
(1910)  9437.  Percy  Alexander, 

Editor  ^Banner  News.* 

Saint  Charles  College,  at  EUicott  City, 
Md. ;  founded  11  July  1831,  under  the  auspices 
of  the  Roman  Catholic  Church.  The  funds  for 
the  institution  were  donated  by  Charles  Carroll 
of  Carrollton,  one  of  the  signers  of  the  Declara- 
tion of  Independence,  \yho  gave  253  acres  of 
land  from  his  own  domain,  and  $5,349  in  money. 
The  charter  of  the  school  as  agreed  upon  by 
Archbishop  Marechal  of  Baltimore  and  Charles 
Carroll,  stipulated  that  the  purpose  of  the  school 
was  *the  education  of  pious  young  men  of  the 
Catholic  persuasion  for  the  ministry  of  the 
gospel,"  and  that  the  legal  administration  of  the 
college  should  be  entrusted  to  five  trustees,  who 
must  be  citizens  of  the  United  States.  The 
founder  also  requested  that  the  trustees  be  mem- 
bers of  the  Society  of  Saint  Sulpice.  The  school 
was  not  opened  until  October  1848.  The  fac- 
ulty then  consisted  of  the  president,  one  assist- 
ant and  four  students.  At  the  present  date 
(1903)  the  faculty  numbers  15,  the  students  230. 
The  total  number  that  have  matriculated  is 
3,367;  and  about  1,167  have  been  ordained 
priests.  The  grounds  have  been  improved  and  a 
number  of  fine  buildings  supply  all  needful  space. 
Saint  Charles  College  forms  the  classical  depart- 
ment of  Saint  Mary's  University  and  Theological 
Seminaiy  of  Saint  Sulpice,  at  Baltimore.  The 
course  including  the  preparatory  work  is  six 
years.  The  college  has  power  to  grant  degrees. 
There  are  three  libraries;  the  main  one  has 
about  16,000  volumes ;  the  library  connected  with 
the  reading  room  has  5,000  volumes,  and  the 
library  for  the  Juniors  is  in  their  own  part  of 
the  college.  Several  scholarships  are  available 
on  competitive  examination. 

Saint  Chris'topher,  popularly  Saint  Kittt^ 
West  Indies,  45  miles  northwest  of  Guadeloupe, 
is  an  island  belonging  to  the  Leeward  grotip, 
and  a  British  possession.  Its  area  is  68  sqtiare 
miles;  its  length  23  miles,  breadth  five  miles. 
It  is  traversed  by  a  rugged  range  whose  highest 
summit.  Mount  Misery,  has  an  altitude  of  4,100 
feet.  Basse-Terre,  the  capital,  on  the  coast,  has 
a  population  of  about  7,000.  It  is  united  ad- 
ministratively with  Nevis,  and  the  small  island 
Angaila.    The  chief  products  are  sugar,   mo- 
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SAINT  CLAIR  — SAINT  CLOUD 


lasses,  rum,  salt,  some  coffee,  tobacco,  and  cat- 
tle. The  island  was  discovered  in  1493  by 
Columbus;  colonized  by  the  French  and  British 
simultaneously  in  1625,  and  held  by  those  nations 
alternately  for  some  time,  passing  over  entirely 
to  England  in  1713. 

Saint  Clair,  Arthur,  American  soldier:  b. 
Edinburgh,  Scotland,  1734;  d.  Greensburg,  Pa., 
31  Aug.  1818.  He  was  a  grandson  of  the  BatI  of 
Roslyn  and  was  educated  at  the  University  of 
Edinburgh,  after  which  he  studied  medicine.  He 
came  to  America  with  the  fleet  of  Admiral 
Boscawin  and  took  part  in  the  capture  of  Louis- 
burg  and  of  Quebec.  In  1762  he  resigned  his  com- 
mission of  lieutenant  and  two  years  later  estab- 
lished a  home  and  a  manufacturing  industry  in 
Ligonier  Valley,  Pa.  He  became  prominent  in 
his  vicinity  and  held  several  civil  offices.  In 
1775  he  was  made  colonel  of  militia;  and  on  9 
Aug.  1776  was  appointed  brigadier-general  and 
was  ordered  by  Washington  to  organize  the 
New  Jersey  militia.  He  fought  at  Trenton  and 
Princeton,  and  having  been  appointed  major- 
general  in  1777,  succeeded  General  Gates  in 
command  at  Ticonderoga.  At  the  approach  of 
Burgoyne,  with  a  force  more  than  three  times 
outnumbering  his,  he  evacuated  the  fort  on  ac- 
count of  his  inability  to  protect  all  the  exposed 
points.  A  part  of  his  force  was  attacked  and 
defeated  at  Hubbardton.  For  this  disaster  he 
was  tried  in  court-martial  in  1778,  but  acquitted 
of  the  charges  brought  against  him.  He  com- 
manded a  body  of  troops  in  1781-2  under  Gen- 
eral Greene  in  the  South;  was  a  delegate  to  the 
Continental  Congress  in  1785-7  and  its  presi- 
dent in  1787.  He  was  appointed  first  governor 
of  the  Northwest  Territory  in  1789,  and  was 
appointed  commander-in-chief  of  the  forces  en- 
gaged in  warfare  with  the  Indians  in  1791,  but 
was  defeated  on  4  November,  near  the  Miami 
villages.  In  March  of  the  following  year  he 
resigned  his  commission  and  in  1802  President 
Jefferson  relieved  him  of  the  governorship  of  the 
territory.  _He  published  a  narrative  of  the  man- 
ner in  which  the  campaign  against  the  Indians 
in  the  year  1791  was  conducted  under  the  com- 
mand of  Maj.-Gen.  St.  Clair  with  his  obser- 
vations on  the  statements  of  the  Secretary  of 
War  (1812).  Consult:  W.  H.  Smith,  <The 
Life  and  Public  Services  of  Arthur  St.  Clair' 
(1882). 

Saint  Clair,  Mich.,  city  in  Saint  Clair 
County;  on  Saint  Clair  River  at  the  mouth  of 
the  Pine  River,  and  on  the  Michigan  Central 
railroad;  about  43  miles  northeast  of  Detroit 
and  12  miles  south  of  Port  Huron.  A  ferry 
connects  the  city  with  Courtwright  on  the  Cana- 
dian side  of  the  river.  It  is  in  an  agricultural 
region  and  has  considerable  manufacturing  in- 
terests. The  chief  industrial  establishments  are 
lumber  mills,  sash,  door,  and  blind  factories, 
ship-yards,  salt  works,  brick  works,  iron  works, 
foundry,  tannery,  and  brewery.  There  is  a  good 
system  of  waterworks,  several  well  built 
churches  and  schools.  Pop.  (1890)  3,3*53; 
(1900)  2,543;  (1910  est.)  2,^. 

Saint  Clair,  Pa.,  borough  in  Schuylkill 
County;  on  Mill  Creek,  and  on  the  Philadel- 
phia &  Reading  railroad;  five  miles  north  of 
Pottsville.  An  electric  railroad  connects  the 
borough  with  Pottsville.  It  is  in  an  anthracite 
region,  and  the  chief  industries  are  connected 


with  mining  and  shipping 
shops,  a  foundry,  a  tool  : 
brick  yards,  and  a  lar; 
works.  There  are  a  hi( 
parish  schools,  a  private 
There  is  a  large  trade 
3,680;  (1900)  4,638;  (19K 

Saint  Clair,  a  lake  < 
tween  Michigan  and  Can: 
Huron  and  Lake  Erie, 
of  Lake  Huron  through 
discharges  its  waters  int 
Detroit  River.    It  is  aboi 
north  to  south;  its  maxir 
and  the  average  width  12 
miles.    It   is   about  3    ft 
Erie  and  5.4  feet  lower  tl 
northern  part  is  shallow, 
from   Saint  Clair  River; 
the  central  part  is  19  feel 
with  a  blue  mud,  with  sai 
parts,  all   supporting  a 
vegetation  in  which  are  i 
life.    The  lake  is  noted  f< 
steamers  and  the  enorm 
carries  each  year. 

Saint  Clair,  a  river  ' 
clair,  in  honor  of  Patri 
officer,  who  in  1765  purch 
a  tract  of  land  along  the  1 
outlet  of  Lake  Huron,  an( 
by  several  channels  into  1 
delta  at  the  mouth  is  knc 
Flats.  A  number  of  sun 
tels  have  been  built  on  t 
channels  has  been  impro 
canal  about  one  and  on< 
been  built  at  such  an  at 
course,  and  of  such  a  w 
admit  large  lake  steamei 
under  the  river  connects 
the  United  States  with  Se 
It  is  nearly  two  miles  long 
and  was  opened  for  trav 
is  about  41  miles  long. 

Saint  Cloud,  sSn-klo< 
partment  of  Seine-et-Oise 
Seine,  seven  miles  west  c 
situated  and  especially  int 
ical  associations.  It  com 
of  Paris,  and  the  beautifi 
chateau  and  elegant  foun 
sort  of  Parisians.  Withir 
Cloud  are  situated  the 
porcelain  manufactory.  1 
by  Gondi  in  1572,  purch 
Orleans,  the  brother 
1658,  and  by  Louis  7< 
toinette  in  1782.  Henrj 
in  the  old  mansion  by  ( 
Peter  the  Great  was  rece 
was  the  scene  of  Nap 
Brumaire,  and  his  favori 
caused  himself  to  be  dec 
here  Bliicher  had  his  hea 
Saint  Cloud,  Charles  X.  ( 
ture  to  the  ordinances  wh 
poleon  III.  signed  here  t 
against  Prussia  (1870). 

Saint  Cloud,  klowd, 
seat  of  Steams  County 
River,  and  on  the  Nortl- 


SAINT  CROIX— SAINT  DIZIER 


N.  K.R.'s;  about  65  miles  north  of  Minneaptolis, 
two  miles  below  the  mouth  of  the  Sauk  River. 
It  was  settled  in  1852  by  Ole  Bergeson,  incor- 
porated  in  March  1856,  and  became  a  city  in 
1868.  In  the  vicinity  are  extensive  granite  quar- 
ries. The  city  has  good  water-power  and  a 
number  of  manufactories.  There  is  a  large  sur- 
rounding region  in  which  are  productive  farms. 
The  chief  manufacturing  establishments  are  flour 
mills,  foimdries,  machine  shops,  wood  working 
factories  and  railroad  shops.  There  are  large 
grain  elevators,  stock  yards,  and  several  well 
built  business  houses.  There  is  considerable 
trade  in  granite,  farm  products,  flour  and  wood 
work. 

Saint  Cloud  has  the  Minnesota  State  Reform- 
atory Prison,  Saint  ^phael's  Hospital,  and 
Saint  Joseph's  Home  for  the  Aged.  The  educa- 
tional institutions  are  a  State  normal  school, 
Saint  Clotilde's  Academy  of  Music,  five  pub- 
lic schools,  three  Roman  Catholic  parish  schools, 
and  a  library.  Tfie  five  banks  have  a  capital  of 
$300,000.  The  government  is  vested  in  a  mayor 
and  a  council  of  15  members,  three  of  whom  are 
elected  each  year.  Pop.  (1890)  7,686;  (1900), 
8,663;  (1910)  10,600.  C.  F.  Macdonald, 
Editor  ^Daily   Times.^ 

Saint  Croix  (sometimes  called  Schoodic), 
(i)  a  river,  the  outlet  of  -Grand  Lake,  flows 
south,  east-southeast,  and  forms  part  of  the 
boundary  between  Maine  and  New  Brunswick. 
It  flows  into  Passamaquoddy  Ba^.  It  is  75  miles 
long;  navigable  as  far  as  Calais,  Maine,  above 
which  there  is  extensive  waterpower.  (2)  A 
river  which  has  its  rise  in  Douglas  County,  Wis., 
flows  southwest  to  the  Minnesota  border,  then 
south,  forming  the  boundary  between  Wisconsin 
and  Minnesota  for  a  distance  of  about  100  miles, 
entering  Mississippi  River  at  Prescott,  Wis. 
It  is  about  150  miles  long  and  navigable  to  the 
Falls  or  the  Dalles,  a  distance  of  54  miles  from 
its  mouth.  At  the  Falls  there  is  a  descent  of 
50  feet  in  900  feet,  and  below  there  is  a  canon. 

Saint-Cyr,  Laurent  Gouvion,  ld-r$A  goo- 
ve-6h  san  ser.  Marquis  de,  marshal  of  France: 
b.  Toul,  France,  13  April  1764;  d.  Hyeres, 
France,  17  March  1830.  In  1792  he  entered  the 
army  and  attached  to  the  staff  of  General  Cus- 
tine.  He  was  rapidly  promoted  and  in  1796 
commanded  the  centre  division  in  the  army  on 
the  Rhine  under  Moreau.  He  was  appointed 
to  the  command  of  the  .army  of  Italy  in  1798 
where  he  re-established  discipline,  the  army  hav- 
ing been  on  the  verge  of  revolt  against  their 
general,  Massena.  He  returned  to  the  army 
of  Moreau  in  1799,  was  victorious  at  Biberach 
in  1800,  and  in  1801  was  sent  to  Spain  to  com- 
mand the  army  which  was  to  Invade  Portugal. 
After  the  treaty  of  peace  was  sigrned  he  became 
ambassador  at  Madrid.  He  participated  in  the 
Prussian  and  Polish  campaigns  of  1807,  and  in 
1808  was  in  command  in  Catalonia,  where  he 
relieved  Barcelona.  In  181 1  he  was  assigned  to 
the  command  of  a  corps  in  the  Russian  cam- 
paign. He  was  victorious  at  Polosk  in  1812 
and  was  created  marshal  of  France  in  recog:ni- 
tion  of  his  services.  He  made  a  brilliant  fight 
at  Dresden,  but  was  forced  to  capitulate  and  re- 
mained a  prisoner,  in  Hungary  for  some  time. 
After  the  Restoration  he  was  created  a  peer  of 
France,  was  appointed  minister  of  war  in  1815, 
minister  of  marine  in  1817  and  a  few  months 


later  minister  of  war  again,  retiring  in  1819.  Hie 
wrote:  'Journal  des  Operations  de  I'Armee  de 
Catalogne  en  1808  et  i8o9>  (1821)  ;  <Memoires> 
(1829-31);  etc.  Consult  De  Vernon,  <Vie  dc 
Marechal  Gouvion  Saint-Cyr >   (1857). 

Saint  Cyr,  or  Saint  Cyr-rEcole,  la-kol, 
France,  a  village  near  Paris,  west  of  Versailles, 
at  the  end  of  the  old  park  of  Louis  XIV., 
celebrated  for  its  military  school.  Madame  de 
Maintenon  founded  here  (1686)  a  seminary  for 
the  education  of  the  daughters  of  families  of 
high  rank  in  reduced  circumstances.  The  convent 
chapel  contained  the  tomb  of  Madame  de  Main- 
tenon,  and  Racine's  'Esther*  and  'Athalie'  were 
written  for  the  pupils  of  the  school  and  first 
acted  there.  During  the  Revolution  this  insti- 
tution was  abolished,  and  in  1806  Napoleon 
transferred  to  Saint  Cyr  the  famous  military 
academy  which  he  had  founded  at  Fontaine- 
bleau.  Two  advanced  forts  of  the  new  enceinte 
around  Paris  are  situated  at  Saint  Cyr.  Pop. 
2^35. 

Saint  Denis,  s2A  di-ne,  France,  in  the  de- 
partment of  Seine,  4!^  miles  north  of  Paris,  is  an 
important  junction  on  the  Northern  railroad. 
The  town  is  especially  celebrated  for  its  vener- 
able abbey,  from  which  it  derives  its  name;  the 
two  high  towers  are  respectively  Romanesque 
and  Gothic;  the  rose  window  dates  from  the 
13th  century.  The  abbey  was  the  burial  place 
of  the  kings  of  France  and  in  the  chapels  of 
the  nave  are  the  tombs  of  Louis  XII.,  and 
Anne  of  Brittanjr  (1591);  of  Henry  II.;  Cath- 
arine de'  Medicis;  of  Louis  of  Orleans;  of 
Francis  I.;  and  Claude  of  France — one  of  the 
splendid  tombs  of  the  Renaissance;  and  that 
of  Dagobert,  one  of  the  most  curious  of  mediae- 
val (13th  century)  works  cf  art  The  crjpt 
dates  partly  from  the  time  of  Charlemagne,  la 
the  centrfe  is  the  vault,  where  the  last  king  re- 
poses —  Louis  XVIII.,  the  only  one  whose  ashes 
have  been  respected.  The  crypt  also  contains 
the  Bourbon  vault,  where  repose  Louis  XVI. 
and  Marie  Antoinette.  Modern  features  deserv- 
ing notice  are  an  orphanage  (1886),  the  monu- 
ment commemorative  of  the  Revolution  and 
other  public  statues,  and  the  railway  station. 
In  1888  the  old  Hotel  Dieu  was  converted  into  a 
hospital  for  old  men. 

Saint-Denis,  the  capital  of  the  French 
island  of  Reunion  in  the  Indian  Ocean,  on  the 
north  coast  of  the  island.  It  is  built  on  a  long, 
narrow  beach  shut  off  on  the  land  side  by  a 
range  of  high  volcanic  mountains.  In  the  city 
are  a  cathedral,  a  palace  for  the  governor,  a 
theatre,  and  a  large  number  of  educational  in- 
stitutions, including  a  lyceum,  several  large 
schools,  a  library,  a  museum,  and  a  botanical 
garden.  The  harbor  is  an  open  roadstead  ex- 
posed to  frequent  severe  storms,  but  a  new, 
protected  harbor  has  been  constructed  at  Pointe 
des  Gallets,  a  few  miles  to  the  west,  which  is 
connected  with  the  city  by  a  railroad.  Pop. 
about  35,000,  chiefly  French  Creoles. 

Saint  Dizier,  san  de-zg-a  (ancient  Desidzkii 
Fanum),  France,  department  of  Haute-Mame, 
on  the  Mame,  35  miles  southeast  of  Chalons. 
Part  of  the  old  castle  is  standing  and  the  church 
has  some  peculiar  Gothic  windows.  There  is  a 
library  and  a  museum.  It  is  an  im^rtant  cen- 
tre of  the  iron  trade,  with  foundries  of  iron, 
steel,    copper    and   bronze,   engineering  works. 
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etc.  It  is  a  railway  station.  In  1544  Saint  Dizier 
was  besieged  and  taken  by  Charles  V.,  al- 
though strongly  fortified.  In  1814  there  wa> 
severe  fighting  nearby,  between  Napoleon  and 
the  Allies.  The  walls  have  been  razed  and  the 
site  now  constitutes  the  promenade  of  the  town. 
Pop.  about  15,000. 

Saint  Eli'as,  Mount,  in  Alaska,  in  the 
so'utneastern  part  of  the  Territory;  Ion.  140° 
55'  47.3'  W.;  lat  6o"  1/  35.1"  N.  The 
United  States  Coast  and  Geodetic  Survey 
report  the  height  18,100  feet  above  sea-level.  It 
rises  from  an  elevation  of  considerable'  height, 
and  the  foot-hills  on  the  south  side  are  covered 
with  trees.  The  timb*r  line  is  fronr.  2,000  to 
2,500  feet  above  sea-level.  The  mountain  itself 
is  covered  with  snow  and  ice  and  has  many 
glaciers.  The  south  side  is  almost  perpendicu- 
lar; the  storms  of  ages  and  the  avalanches 
have  removed  many  of  its  rugged  features. 
The  north  side  is  more  accessible,  and  has  been 
explored  to  some  extent  The  Malaspina 
Glacier  (area  1,500  square  miles)  is  at  the 
foot  of  Mount  Saint  Elias,  near  Yakutat  Bay. 

Saint  Elmo  Castle,  Naples,  Italy,  a  fortress 
crowning  a  rocky  hill  on  the  western  outskirts 
of  the  city.  It  was  built  by  Robert  the  Wise 
in  1343.  It  has  massive  walls  surrounded  by 
fosses  cut  out  of  the  solid  rock,  and  was  long 
held  to  be  impregnable.  It  is  now  used  as  a 
military  prison. 

Saint  Elmo's  Fire.  See  Elmo's  Fike,  Saint. 

Saint  Etienne,  sin  ta-te-^n,  France,  a  man- 
ufacturing town  in  the  department  of  the  Loire, 
on  the  Furens,  32  miles  southwest  of  Lyons.  It 
is  located  amid  some  of  the  richest  coal  fields 
of  France.  The  important  buildings  include  the 
old  abbey  of  Valbenotte,  dating  partly  from  the 
13th  century,  a  Protestant  church,  a  synagogue, 
a  town  bouse,  a  school  of  mines  with  fine  col- 
lections, and  an  art  palace,  with  a  museum  and 
library,  rich  in  old  MSS.,  collections  of  natural 
history,  and  of  ancient  artillery.  The  enormous 
metallurgical  establishments  yield  one  third  of 
the  whole  French  production  of  steel,  manufac- 
tured according  to  the  Bessemer  and  Martin 
processes,  the  national  gun  factory  and  other 
metal  works;  the  manufacture  of  hemp  cables, 
pottery  and  lime,  the  weaving  of  ribbon,  laces, 
trimmings,  etc.,  and  conditioning  of  silk  are 
among  the  varied  and  active  industries  of  the 
town,  giving  employment  to  thousands  of  men 
and  women.  The  collieries  are  very  extensive, 
employing  alone  15,000  miners,  while  80,000 
work  in  the  ribbon  factories,  16,000  work  in 
heavy  iron  goods,  hardware  7,000,  military  and 
naval  material,  etc.,  6,000. 

Saint  EuBtatius,  u-sta'shi-us,  or  Saint 
Eustache,  s5n-te-stash,  an  island  of  the  Dutch 
West  Indies,  lying  south-southeast  of  Porto 
Rico,  i_2  miles  northwest  of  Saint  Christopher. 
It  consists  of  two  volcanoes  with  an  intervening 
valley,  and  covers  an  area  of  eight  square 
miles.  Sugar,  cotton,  maize,  yams,  potatoes, 
and  above  all  tobacco  are  cultivated.  Yams  and 
sweet  potatoes  are  exported.  The  only  land- 
ing is  protected  by  two  forts.  The  Dutch  ac- 
quired the  island  in  1600,  colonizing  it  in  1635. 
It  suffered  many  vicissitudes  at  various  periods 
under  English  and  French  occupation,  but  in 
1814  was  finally  restored  to  the  Dutch,    Orange- 


town  is  the  only  town.  Earthquakes  are  fre- 
quent. It  has  a  salubrious  climate.  Pop.  about 
2,000,  mostly  negroes. 

Saint-Evremond,  sin-tavr-mon.  Charles  d« 
Marguetel  'de  Saint  Denis,  French  courtier 
and  author:  b.  Saint  Denis  du  Guast  t  April 
1613;  d.  England  20  Sept  1703.  He  was  edu- 
cated by  the  Jesuits,  entered  the  army  about  1629 
and  served  in  the  Thirty  Years'  war.  He  was  a 
witty  and  accomplished  courtier,  and  was  for  a 
time  a  favorite  with  Conde  and  also  with  the 
king;  but  incurred  their  displeasure  by  his 
sarcastic  raillery  and  especially  by  his  letter  on 
the  Peace  of  the  Pyrenees.  In  1662  he  went  to 
England,  where  he  became  a  favorite  at  court 
and  received  a  pension  of  i300  ($1,500)  from 
Charles  II.  He  wrote  dramas,  essays  and  let- 
ters, his  collected  works  being  published  in 
1705.  These  include  <Sir  Politics,*  written  with 
Buckingham. 

Saint  Fran'cis,  a  river  which  rises  in 
eastern  Missouri  and  flows  into  the  Mississippi 
River  in  Arkansas,  lat.  34°  45'  N.  It  is  a 
large  river,  and  was  formerly  navigable  300 
miles  for  large  keel  boats ;  but  the  earthquakes  of 
181 1-12  raised  its  channel  so  much,  and  so  irreg- 
ularly, as  to  cause  the  waters  to  overflow  the 
banks  and  form  a  vast  number  of  lakes  and 
swamps  along  its  former  course.  At  high  water 
the  river  Is  still  navigable  at  some  seasons  of  the 
year  for  about  150  miles;  and  there  are  several 
settlements  about  70  miles  from  its  mouth.  Its 
waters  abound  with  excellent  fish.  Length, 
about  450  miles. 

Saint  Francis  Xavier  College,  located  in 
New  York.  It  was  founded  in  1847  by  the 
Jesuits,  and  was  granted  the  powers  of  a  uni- 
versity in  1861  by  the  State  board  of  regents. 
Its  organization  includes  a  collegiate  and  a  pre- 
paratory department  The  regular  college  course 
leads  to  the  degree  of  A.B.;  it  includes  instruc- 
tion in  logic,  metaphysics,  and  theodicy,  Eng- 
lish and  the  classics,  mathematics  and  science, 
and  history.  Post-graduate  work  in  literature, 
history,  sociology  and  psychology  is  provided 
for,  and  leads  to  the  degree  of  A.M.  There  are 
46  scholarships.  The  college  is  well  equipped; 
the  library  in  1904  contained  101,000  volumes, 
and  the  grounds  and  buildings  were  valued  at 
over  $750,000.  The  students  in  1503-4  num- 
bered 562,  a  large  majority  being  in  the  pre- 
paratory department,  and  the  facuhy  33. 

Saint  Gall,  gal,  Switzerland,  (i)  capital  of 
the  Canton  of  Saint  Gall,  on  the  Steinach.  in  a 
high,  narrow  valley,  about  50  miles  from  Zurich. 
It  is  the  see  of  a  bishop,  and  has  besides  the 
cathedral,  several  churches,  a  monastery,  now 
containing  public  offices,  a  large  town-house, 
library,  and  orphan  asylum.  The  town  library 
is  rich  in  works  relating  to  the  Reformation. 
The  ancient  Benedictine  Abbey  was  famous  as 
an  asylum  of  learning  during  the  Dark  Ages, 
and  was  one  of  the  most  celebrated  educational 
institutions  of  Europe.  Several  of  the  classics, 
namely,  Quintilian,  Silicus,  Italicus,  and  Am- 
mianus  Marcellinus,  were  solely  preserved  among 
its  MSS.  Notker  and  Ekkehard  were  among  its 
pupils.  Saint  Gall  is  an  important  manufactur- 
mg  centre,  celebrated  for  its  fine  laces  and  em- 
broideries. 

(2)  The  Canton  covers  an  ar<ia  of  about  780 
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square  miles.  It  has  a  diversified  surface;  the 
southern  and  central  portions  are  covered  by 
lofty  Alpine  ranges.  Its  principal  lake  is  the 
Wallenstadersee.  The  climate  of  the  valley  is 
mild,  but  in  the  mountainous  district  is  rigorous. 
There  are  important  stone  quarries,  much  wood 
and  good  pastures;  on  the  lower  slopes  vine- 
yards and  orchards,  and  some  arable  lands. 
Manufactures  consist  of  cotton  and  linen  goods. 
The  constitution  is  preeminently  democratic. 
German  is  the  language  spoken.  Pop.  about 
255,000. 

Saint  Gaudens,  ga'denz,  Augustns,  Ameri- 
can sculptor:  b.  Dublin,  Ireland,  i  March  1848; 
d.  Cornish,  N.  H.,  3  Aug.  1907.  He  was  brought 
to  the  United  States  in  infancy  and  at  13  was 
bound  in  apprenticeship  to  learn  cameo-cutting 
and  spent  several  years  at  this  art.  Six  years 
later  (iSbj)  he  went  to  Paris  and  studied  under 
tlie  sculptor  Jouffroy  at  the  Ecole  des  Beaux 
Arts.  U'hile  at  Rome  in  1871  he  produced  his 
first  figure,  *  Hiawatha,'  and  the  following  year 
returned  to  the  United  States.  The  Sherman 
equestrian  statue  which  was  unveiled  at  the 
southeast  entrance  of  Central  Park  in  1904  is  the 
last  of  a  series  of  five  in  which  are  commemo- 
rated heroes  of  the  Civil  War,  among  the  most 
notable  of  which  is  the  remarkable  statue  oi 
Farragut  in  Madison  Square,  New  York.  Saint 
Gaudens  was  a  sculptor  oi  originality  and  fresh- 
ness, who  had  adopted  the  best  standards  of 
French  taste  and  method  of  execution  without 
being  hidebound  by  tradition ;  he  had  a  style  at 
once  polished  and  free.  Among  his  other  works 
are  the  < President  Lincoln'  statue  in  Lincoln 
Park,  Chicago;  the  bas-relief  'Adoration  of  the 
Cross  by  Angels';  the  *Shaw  Monument'  at 
Boston;  and  the  < Diana'  on  the  tower  of 
Madison  Square  Garden,  New  York.  He  also 
took  part  in  executing  the  <Parnell  Memorial' 
monument  in  1901,  designed  several  medals  of 
presentation  authorized  by  Congress,  and  assisted 
John  La  Farge  in  decorating  Trinity  Church, 
Boston.  , 

What  perhaps  is  the  most  striking  character- 
istic of  all  his  ideal  statues  is  that  of  <The  Puri- 
tan' (at  Springfield,  Mass.).  This  is  the  puri- 
tan of  earlier  New  England  in  all  his  aggres- 
sive and  unbending  strength  —  soldier,  theo- 
logian, statesman.  There  is  nothing  winning  or 
conciliating  in  his  air.  He  is  come  to  conquer 
the  wilderness  as  Cromwell  conquered  the  aris- 
tocracy of  England  and  wiped  out  for  the  brief 
peiiod  of  the  Commonwealth  the  haughtiest  of 
European  dynasties.  The  puritan,  as  Saint 
Gaudens  has  portrayed  him,  carries  the  Bible 
next  his  heart  in  one  band  and  a  stout  cudgel 
of  oak  in  the  other.  He  personifies  those  un- 
swerving, and  sometimes  fanatic  principles  on 
which  the  ancient  commonwealths  of  New  Eng- 
land were  established.  Of  the  Sherman  moiju- 
ntent,  executed  by  Gaudens,  a  critic  had  said: 
•The  composition  of  the  Sherman  is  his  own, 
and  it  has  the  spontaneity  and  the  balance  of  a 
work  evolved  straight  from  a  powerful  imagina- 
tion and  an  original  mind.  The  Victory  is  ex- 
actly where  it  belongs,  and  bears  a  relation  as 
true,  as  unforced,  as  anything  in  nature  itself 
to  the  horseman  pressing  close  upon  its  flying 
robe.  Once  more  a  word  on  the  sculptor's  dis- 
cretion is  inevitable.  He  wanted  to  express 
movement  in  this  monument,  to  give  to  Vic- 


tory almost  aerial  lightness  in  her  carriage,  to 
embody  m  the  horse  a  type  of  great  strength, 
pushing  its  way  to  the  front,  and  to  make 
Sherman  himself  the  very  ideal  of  a  leader,  who 
spurns  the  miles  behind  him.  The  bronze  seems 
almost  sentient  The  gp'oup  quivers  with  vital- 
ity. But  the  rhythm  of  this  dramatic  concep- 
tion is  held  so  well  in  hand,  it  is  so  majestic, 
that  classic  art  itself  could  not  produce  a  more 
nobly  monumental  effect* 

Saint  George  and  the  Dragon.  See 
Dragon. 

Saint  George,  Cape,  Newfoundland,  the 
westernmost  projection  of  the  island,  forming 
the  northwestern  extremity  of  Saint  George 
Bay,  on  the  Gulf  of  Saint  Lawrence. 

Saint  George's  Channel,  an  arm  of  the 
Atlantic  which  separates  Ireland  from  England. 
At  the  north  it  unites  with  the  Irish  Sea.  Its 
entire  length  from  southwest  to  northeast  is 
about  210  miles.  _  The  tide  rises  in  this  channel 
about  the  same  time  as  in  the  English  Channel, 
so  that  there  is  high  water  simultaneously  at 
Brest  in  France,  Falmouth  in  England,  and 
Cape  Clear  in  Ireland. 

Saint  George's  Chapel,  Windsor,  England. 
See  Windsor  Castle. 

Saint  Germain,  sSn-zher-man,   Count  or, 
adventurer  of  the  i8th  century:  b.  perhaps  1710; 
d.   Eckernfoerfe,   Schleswig,   1784.     A   mystery 
enveloped  his  birth  and  origin,  of  which  he  took 
every  advantage.     He  spoke  English,  German, 
Italian,  Spanish,  and  Portuguese  to  perfection, 
and  French  with  a  slight  Piedmontese  accent; 
and  was  variously  thought  to  be  the  son  of  a 
tax  collector  at  San  Germano,  Savoy,  an  Alsa- 
tian Jew,  a  Portuguese  marquis  named  Betmar, 
or  the  illicit  offspring  of  a   Spanish  princess. 
After  sojourning  in  various  cities  of  Italy  under 
as  many  pseudonyms,   he  lived .  from   1750  to 
1760  at  the  French  court  under  the  patronage 
of  Marshal   de   Belle-Isle,  and,  having  a  fine 
personal  appearance  and  address,   considerable 
erudition,  and  a  wonderful  memory,  became  a 
favorite  of  Mme.  de  Pompadour  and  the  king. 
He  was  reported  to  be  from  2,000  to  3,000  years 
old.    Frederick  the  Great,  having  asked  Voltaire 
for  some  particulars  respecting  this  mysterious 
person,  was  told  that  he  was  "a  man  who  never 
dies  and  who  knows  every  thing.*    He  passed 
the  last  years  of  his  life  at  the  court  of  the 
prince  of  Hesse-Cassel,  and  is  supposed  to  have 
been  employed  during  the  greater  part  of  his 
life  as  a  spy  at  tl^  courts  at  which  he  resided 
Cagliostro  owned  himself  a  pupil  of  the  Count 
of  Saint  Germain.    Consult:    Oettinger,  'Graf 
Saint  Germain'    (1846). 

Saint  Germain-en-Laye,  5n  la,  France,  a 
town  in  the  department  of  Seine-et-Oise,  on  a 
height  bordering  the  Seine,  nine  miles  west  of 
Paris.  At  the  edge  of  a_  forest  200  feet  above 
the  river,  the  air  is  bracing  and  salubrious.  It 
is  a  favorite  summer  resort  and  residence  of 
Parisiatis.  The  terrace  of  Saint  Germain  is  one  of 
the  finest  promenades  in  Europe  and  conunands 
an  extensive  view  of  the  valley  of  the  Seine  and 
surrounding  hills.  The  ancient  castle  of  the 
town  now  serves  as  a  museum  of  antiquities;  it 
was  destroyed  and  restored  at  various  epochs. 
In  the  Henry  IV.  pavilion  Thiers  died  (1877). 
The  old  castle  was  first  built  by  Charles  V. 


Digitized  by 


L^Ofl^^t: 


SAINT  GERMAIN  DE  RIMOUSKI  —  SAINT  HILA 


(1370).  and  reconstructed  and  emtellished  by 
many  succeeding  sovereigns,  especially  Louis 
XIV.  Here  were  born  Charles  IX.,  Margaret  of 
Navarre,  Henry  II.,  and  Louis  XIV.  James  II. 
of  England  and  most  of  his  family  here  lived  and 
died  as  exiles.  It  now  serves  as  barracks  and  a 
military  prison.  Saint  Germain  is  the  seat  of 
one  of  the  cavalry  garrisons  which  surround 
Paris;  at  a  short  distance  is  the  Convent  des 
Loges,  connected  with  the  Legion  of  Honor 
(Saint  Denis). 

Saint    Germain    de    Rimouski.     See    Ri- 

MOUSKI. 

Saint  Gotthard,  goth'ard,  Switzerland, 
a  mountain  group  on  the  confines  of  the  cantons 
Uri,  Grisons,  Ticino,  and  Valais,  belonging  to 
the  Lepontine  or  Helvetian  Alps,  which  it  con- 
nects with  the  Bernese  Alps.  It  forms  a  kind 
of  central  nucleus  in  the  great  watershed  of 
Europe;  each  of  its  slopes  giving  rise  to  an  im- 
portant river — the  north  to  the  Reuss,  the  south 
to  the  Ticino,  the  west  to  the  Rhone,  and  the  east 
to  the  Rhine;  all  these  rivers  rise  within  a  circuit 
of  10  miles  from  its  centre.  The  culminating 
point  has  a  height  of  10,600  feet,  and  three  other 
summits  are  beyond  the  limit  of  perpetual  snow. 
The  Col  of  Saint  Gotthard,  at  its  summit  level, 
where  the  Hospice  stands,  is  6,808  feet  high. 
A  bridle  path  over  the  pass  had  existed  since  the 
6th  century  and  over  it  an  excellent  carriage 
road  was  completed  in  1832,  in  which,  particu- 
larly on  the  Italian  side,  formidable  difficulties 
were  surmounted,  and  much  engineering  skill 
displayed.  A  railway  tunnel  pierces  this  moun- 
tain group  between  Goschenen  on  the  north  and 
Airolo  on  the  south,  thus  directly  connecting  the 
railway  system  of  North  Italy  with  those  of 
Switzerland  and  Western  and  Central  Germany. 
This  tunnel  is  the  longest  in  the  world,  being 
16,29s  yards,  or  rather  more  than  g}4  miles  long. 
Its  construction,  begun  in  1872,  was  completed  in 
1881,  and  it  was  opened  for  traffic  early  in  1882. 
Its  total  cost  was  about  $45,400,000,  defrayed 
by  Swiss,  German,  and  Italian  state  subventions, 
by  mortgages  and  shares.  The  excavation  was 
carried  on  simultaneously  *  on  the  Italian  and 
the  Swiss  side,  the  workmen  finally  meeting  in 
the  middle,  where  the  height  above  sea-level  is 
3,785  feet. 

Saint  Gregory.     See  Gregory,  Saint. 

Saint  Helena,  he-le'na,  an  island  in  the 
Atlantic,  belonging  to  Great  Britain,  700  miles 
southeast  of  the  island  of  Ascension,  the  nearest 
land.  The  area  is  about  47  sciuare  miles.  Al- 
though isolated  as  relates  to  its  contiguity  to 
the  mainland,  it  is  in  the  direct  line  of  ocean 
communication  via  the  Cape  of  Good  Hope, 
many  vessels  making  it  a  halting  station.  It  is 
an  extinct  volcano  whose  crater  forms  the  main 
ridge.  Many  gorges,  some  of  which  are  1,000 
feet  d^ep,  converge  from  the  walls  of  the  crater 
in  all  direct'ons  and  numerous  caves  have  been 
formed.  H<gh  cliffs  extend  all  around  its  shores 
to  the  water's  edge,  and  there  is  a  good  harbor. 

The  fauna  and  flora  are  deeply  interesting, 
many  specimens  being  peculiar  to  the  island. 
Farm  and  garden  produce  constitute  the  entire 
wealth  of  the  colony;  Jamestown  (3,000  inhabi- 
tants) is  the  only  town.  Longwood,  where 
Napoleon  died,  is  a  farm-house,  standing  on  a 
iiigb  plain.    The  Portuguese  discovered  the  is- 


land, subsequently  the  I 
and   later  it  was  ceded 
chief  interest  consists  in 
Napoleon's  captivity. 

Saint  Hel'ens,  Engl 
miles  northeast  of  Liverpi 
and  parliamentary  borou; 
A  town  hall  (1875-6), 
(1896),  churches,  schools, 
asylum  and  hospitals,  be 
and  recreation  grounds 
features.  The  town  owes 
coal-beds  in  the  environs, 
copper-smelting,  the  man 
steel,  chemical  and  lead  \ 
eries  and  other  industries. 

Saint  Helens,  a  volca 
cade  Range,  in  the  State 
46°  12'  N.,  Ion.  122°  4'  W 
at  the  base  and  beyond  is 
mountain  has  all  the  app 
volcano.  Height,  9,750  fee 
Rainier  in  its  treeless  ; 
summit,  but  it  is  smaller, 
the  base,  is  Spirit  Lake. 

Saint  Helier,  hel'ye 
capital  of  the  Island  of  . 
European  summer  resort. 
Saint  Aubin's  Bay,  on  tJ 
strongly  fortified  and  d 
Castle  (1551-86),  on  a  r 
with  the  mainland  by  a  c 
Regent,  an  imposing  citade 
The  principal  buildings  an 
Maison  Saint  Louis  or  Jes 
house;  public  library,  tow 
man  parish  church,  and 
Catholic  cathedral.  Fine 
and  marine  drive  four  mil 
bay,  and  extensive  and  v 
prominent  features.  Th 
trade  with  England,  Franc 
potatoes,  and  cattle.    Pop. 

Saint  Henri,  or  Tan 

an  incorporated  city  of  Ht 
bee,  suburban  to  Montreal 
is  a  busy  industrial  centre 
and  has  a  station  on  the  ( 
Cotton,  leather,  confection 
and  machinery  are  amon) 
factures. 

Saint  Hilaire,  san-te-li 
C^sar,  called  Auguste  Pi 
naturalist  and  traveler:  b. 
d.  there  30  Sept  1853.  fi 
set  out  in  1816  on  a  long  jc 
carrying  his  explorations 
known,  and  returning  in  il 
lections.  In  1830  he  was 
Academy  of  Sciences ;  subs 
professor  of  botany  in  the 
Paris.  He  made  several  d 
value,  and  published  three 
•Voyage  dans  la  Province 
Minis  Geraes'  (1830) ;  < 
trict  des  Diamants  et  sur 
(1833)  ;  'Voyage  aux  Soui 
et  dans  la  Province  de  C 
sides  'Flora  Brasilix 
Jussieu  and  Cambessedes  i 
Botanique>  (1840-1). 
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